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FOREWORD 

The British Pharmacopoeia (BP) plays a key role in ensuring the quality of medicines globally. The BP 2017 
includes new and revised monographs for substances and products used in a wide range of chemical, 
biological and herbal medicines. This has been achieved through strong collaborative partnerships, both 
nationally and internationally, including with other National Pharmacopoeial Authorities, regulators, industry 
and academia. 

The BP is responsive to the developing needs of our stakeholders. Biological medicines are forming an 
increasingly important component of global healthcare strategies. In response to this growing demand, the BP 
has undertaken a collaborative pilot project with the National Institute for Biological Standards and Control 
(NIBSC 1 ). This edition of the BP includes two new monographs for biological medicines, as a result of the pilot 
project, demonstrating our commitment to the development of new quality standards for biologicals. 

The provision of quality standards for herbal medicines is another key focus for the BP. The BP 2016 saw the 
introduction of DNA-based testing for the identification of herbal drugs and the establishment of the first BP 
Nucleic Acid Reference Material (BPNARM). This has now been supplemented in the BP 2017 by the inclusion 
of additional guidance on the use of DNA Barcoding as a tool for Botanical Identification of Herbal Drugs. 

Cooperation between the pharmacopoeias is an essential means to converge and harmonise practices in 
order to enhance pharmacopoeial development and provide greater consistency to users. The BP actively 
contributes to the harmonisation initiatives of the World Health Organization as well as to the work of the 
European Pharmacopoeia and this new edition includes the fully updated contents of the European 
Pharmacopoeia. The BP has numerous bilateral collaborative agreements with pharmacopoeias across the 
globe. The BP 2017 includes an additional new monograph that has been informally harmonised with the 
United States Pharmacopeia (USP), building on a successful programme of work first initiated in 2012. 

In the words of Heraclitus “Everything changes and nothing stands still". The BP is committed to evolving 
with the changing life sciences landscape to meet the needs of global stakeholders, but importantly the BP 
remains focussed on contributing to the enhancement of public health. 



Professor Sir Michael Rawlins 
Chairman 

Medicines and Healthcare products Regulatory Agency 


i. A centre of the Medicines and Healthcare Products Regulatory Agency (MHRA) 
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Notices 


Monographs of the European Pharmacopoeia are distinguished by a chaplet 
of stars against the title. The term European Pharmacopoeia, used without 
qualification, means the eighth edition of the European Pharmacopoeia 
comprising, unless otherwise stated, the main volume, published in 2013, as 
amended by any subsequent supplements and revisions. 

Patents In this Pharmacopoeia certain drugs and preparations have been included 
notwithstanding the existence of actual or potential patent rights. In so far 
as such substances are protected by Letters Patent their inclusion in this 
Pharmacopoeia neither conveys, nor implies, licence to manufacture. 

Effective dates New and revised monographs of national origin enter into force on 

1 January 2017. The monographs are brought into effect under regulation 
320(2) of the Human Medicines Regulations 2012. 

Monographs of the European Pharmacopoeia have previously been 
published by the European Directorate for the Quality of Medicines & 
Healthcare in accordance with the Convention on the Elaboration of a 
European Pharmacopoeia and have been brought into effect under 
European Directives 2001/82/EC, 2001/83/EC and 2003/63/EC, as 
amended, on medicines for human and veterinary use. 
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Preface 


The British Pharmacopoeia Commission has caused this British 
Pharmacopoeia 2017 to be prepared under regulation 317(1) of the Human 
Medicines Regulations 2012 and, in accordance with regulation 317(4), the 
Ministers have arranged for it to be published. 

The British Pharmacopoeia 2017 contributes significantly to the quality 
control of medicinal products for human use. It contains publicly available, 
legally enforceable standards that provide an authoritative statement of the 
quality that a product, material or article is expected to meet at any time 
during its period of use. The Pharmacopoeial standards are designed to 
complement and assist the licensing and inspection processes and are part * 
of the overall system for safeguarding purchasers and users of medicinal 
products in the UK. 

The British Pharmacopoeia Commission wishes to record its appreciation of 
the services of all those who have contributed to this important work. 
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British Pharmacopoeia 
Commission 


The British Pharmacopoeia Commission is appointed, on behalf of the 
Secretary of State for Health, by the Department of Health’s Appointments 
Team who are responsible for appointments to all of the Advisory Bodies 
appointed under die Human Medicines Regulations 2012. 

Under the terms of the Human Medicines Regulations 2012, the dudes of 
the British Pharmacopoeia Commission are as follows: 

(a) the preparation and publication of any new edition of the Bridsh 
Pharmacopoeia [regulations 317(1) and 317(4)]; 

(b) the preparation and publication of any compendium containing 
information relating to substances and arucles which are or may be 
used in the practice of veterinary medicine or veterinary surgery 
[regulations 317(3)(b) and 317(4)]; 

(c) the preparation and publication of a list of names to be used as the 
headings to monographs in the Bridsh Pharmacopoeia [reguladons 
318(1) and 318(2)]; 

(d) the preparation of any amendments to the above publications 
[regularion 317(5)(a)]. 

Members of the Bridsh Pharmacopoeia Commission are appointed for a 
renewable term of 4 years and, under the requirements laid down by the 
Office of the Commissioner for Public Appointments, can serve for a 
maximum of 10 years. 

In order to ensure that the British Pharmacopoeia Commission fulfils its 
duties under the Human Medicines Reguladons 2012, the members also 
have the following duties: 

(1) to frame clear and unequivocal technical advice in order to 
discharge the Commission’s responsibiliries both for the Bridsh 
Pharmacopoeia, the Bridsh Pharmacopoeia (Veterinary) and Bridsh 
Approved Names and as the national pharmacopoeial authority with 
respect to the European Pharmacopoeia; 

(2) to develop clear policies for the preparation and publicauon of the 
Bridsh Pharmacopoeia and its related publicadons; 

(3) to serve on one or more Expert Advisory Groups or Panels of 
Experts of the BP Commission, usually in the position of Chair or 
Vice-Chair; 

(4) to approve new and revised text for inclusion in new ediuons of die 
British Pharmacopoeia and British Pharmacopoeia (Veterinary); 
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(5) to approve new and revised names for inclusion in new editions of 
British Approved Names and its annual supplements. 

In addition to the duties listed above, the Chair of the British 
Pharmacopoeia Commission has the following additional duties: 

(1) To chair all scheduled and unscheduled meetings; 

(2) To carry out members appraisals in accordance with Department of 
Health policies and timelines; 

(3) To participate in the process to appoint/re-appoint members of the 
British Pharmacopoeia Commission. 


afroozpharma@yahoo.com 

Expert Advisory Groups, Panels 
of Experts and Working Parties 


Members of Expert Advisory Groups, Panels of Experts and Working 
Parties are appointed by the British Pharmacopoeia Commission. 

The duties of the members arc as follows: 

(a) to collaborate in the preparation and revision of Monographs, 
Appendices and Supplementary Chapters for inclusion in the British 
Pharmacopoeia and British Pharmacopoeia (Veterinary); 

(b) to collaborate in the preparation and revision of Monographs, 
Methods and General Chapters of the European Pharmacopoeia; 

(c) to review reports from the British Pharmacopoeia Laboratory in 
terms of technical content and, where possible, provide independent 
experimental data to assist in decision making; 

(d) to collaborate in the preparation and revision of the list of names to 
be used as titles for monographs of the British Pharmacopoeia and 
British Pharmacopoeia (Veterinary). 

Members of Expert Advisory Groups, Panels of Experts and Working 
Parties are usually appointed for a renewable term of 4 years. 
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Code of Practice 


Members of the British Pharmacopoeia Commission and its supporting 
Expert Advisory Groups, Panels of Experts and Working Parties are 
required to comply with a Code of Practice on Declaration of Interests in 
the Pharmaceutical Industry. 

British Pharmacopoeia Commission 

The Chair and members of the British Pharmacopoeia Commission are 
required to make a full declaration of interests on appointment and 
annually thereafter. They must also inform the BP Secretariat promptly of 
any changes to these interests during the year. These interests are published 
in the Medicines Advisory Bodies Annual Reports. 

Relevant interests must be declared at meetings and are recorded in the 
Minutes. 

Expert Advisory Groups, Panels of Experts and Working Parties 

Chairs and members are required to make a full declaration of interests on 
appointment and to update the Secretariat if these interests change during 
their term of office. A record is kept of those expens who have declared 
specific interests, but these are not published. 

Relevant interests must be declared at meetings and are recorded in the 
Minutes. 
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Membership of the British 
Pharmacopoeia Commission 

The list below includes those members who served during die period 2015 
to 2016. 

Chair Professor Kevin M G Taylor BPharm PhD FRPharmS 

Professor of Clinical Pharmaceutics, UCL School of Pharmacy 

Vice-Chair Professor Alastair Davidson BSc PhD FRPharmS 

Visiting Professor of Pharmaceutical Sciences, University of Strathclyde 

Professor Matthew Almond 1 BSc DPhil DSc CChem FRSC PFHEA NTF 
Professor of Chemistry Education and Dean of the Faculty of Arts, Humanities & 
Social Sciences, University of Reading 

Dr Jon Beaman 1 BSc PhD MBA CChem MRSC 
Head of Development Analytical Group, Pfizer UK 

Dr Anna-Maria Brady 1 BSc PhD 

Head of Biologicals and Administration, Veterinary Medicines Directorate 

Professor Donald Cairns 2 BSc PhD MRPharmS CSci CChem FRSC 
Head: School of Pharmacy and Life Sciences, Robert Gordon University, 

Aberdeen 

Mr Barry Capon 2 CBE MA DL ( Lay representative ) 

Non-executive Director, Norfolk and Suffolk NHS Foundation Trust 

Dr Graham D Cook BPharm PhD MRPharmS 
Senior Director, Process Knowledge!Quality by Design, Pfizer 

Mr Andrew Coulson BVetMcd MSc MRCVS 

Member of the Royal College of Veterinary Surgeons; Non-Executive Director, 
Veterinary’ Medicines Directorate; former Superintending Inspector, Science & 
Research Group, The Home Office 

Dr Alison Glcadle 1 BSc PhD (Lay representative) 

Former Group Product Risk Director, Tcsco Stores Ltd. • 

Mr Christopher Goddard 2 BSc DIS CSci EurChem CChem FRSC 
Quality Control Technical Manager, Rccipharm Limited 

Dr Keith Hclliwell 2 BPharm PhD 

Senior Technical Adviser, William Ransom & Son PLC 

Dr Rodney L Border BPharm PhD MRPharmS 

Former Divisional Vice President, European Quality and Regulatory Strategy’, 
Abbott 


Appointed from I January 2016. 
Retired, 31 December 2015. 
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Dr Gerard Lee BPharm PhD FRPharmS MRSC CChem 
Former Group Manager, British Pharmacopoeia and Laboratory Services 
(MHRA); former Secretary & Scientific Director of the British Pharmacopoeia 
Commission 

Mr Robert Lowe 1 BPharm MRPharmS 

Director of Pharmacy Quality Assurance Specialist Services, NHS East of 
England & Northamptonshire 

Dr Brian R Matthews BPharm PhD FRPharmS FTOPRA 

Consultant on pharmaceutical and medical device regulatory affairs; former Senior 

Director, EC Registration, Alcon Laboratories 

Professor John Miller MSc PhD MRSC CChem 

Visiting Professor, Strathclyde Institute of Pharmacy and Biomedical Sciences; 
former Head of the EDQM Laboratory 

Ms Sharon Palscr 1 MSc (Lay Representative ) 

Former Director of Development, NHS Plymouth 

Professor Monique Simmonds' OBE JP BSc PhD FLS FBS FRES FWIF 
Deputy Director of Science, Royal Botanic Gardens, Kew 

Dr Ronald Torano BSc PhD MRSC CChem 

Phannacopoeial Intelligence and Advisory Specialist; GlaxoSmithKline 

Dr Lincoln Tsang 2 BPharm LLB PhD FRSC FIBiol FRSA FRPharmS 
Solicitor 

Life Sciences Lawyer; Partner, Arnold & Porter LLP 

Mrs Josephine Turnbull 2 LLB (Lay representative) 

Chair of Tecs, Esk and Wear Valley NHS Foundation Trust 

Dr Paul Varley BSc PhD 

Vice President of Biophamiaccutical Development, Mcdimmunc Limited 

Professor Elizabeth Williamson 2 BPharm PhD MRPharmS 
Professor of Pharmacy, University of Reading 

Secretary and Scientific Dr Samantha Atkinson BSc MSc PhD MRSC 
Director Visiting Fellow, University of Reading 


1 Appointed from I January 2016. 

2 Retired, 31 December 2015. 
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Membership of Expert Advisory 

Groups, Panels of Experts and 
Working Parties 


ABS: Antibiotics 


BIO: Biological and 
Biotechnological 
Products 


HCM: Herbal and 
Complementary 
Medicines 


MCI: Medicinal 
Chemicals 

MC2: Medicinal 
Chemicals 


MC3: Medicinal 
Chemicals 


NOM: Nomenclature 


PCY: Pharmacy 


ULM: Unlicensed 
Medicines 


The Commission appointed the following Expert Advisory Groups, Panels 
of Experts and Working Parties to advise it in carrying out its duties. 
Membership has changed from time to time; the lists below include all who 
have served during the period 2015 to 2016. 

EXPERT ADVISORY GROUPS 

R L Horder (Chair), G Cook (Vice-Chair), P Ellis, E Flahive, A Gibson, 

V Jaitely, W Mann, J Miller, B White, I R Williams 

L Tsang (Chair), P Varley ( Vice-Chair ), L Bisset*, A F Bristow*, C Bums, 
D H Calam, K Chidwick*, A Cook*, J Cook*, L Findlay*, S Gill, 

E Griffiths, C Jones*, A Kippcn*, B Patel, A M Pickett*, T Proncc, 

L Randon, I Rees*, S Schepelmann*, D Sesardic, P Sheppard, 

P Stickings*, W J Tarbit, A H Thomas, R Thorpe, M Wadhwa* 

E Williamson (Chair), L A Anderson (Vice-Chair), P Anderson, A Bligh, 

S Gibbons, K Helliwell, C Leon, R Middleton, B Moore, M Pires, 

M Rowan, K Strohfeldt-Venables, J Sumal*, C Welham, K Zhao 
(Corresponding members SS Handa, A Krauss, Z-T Wang) 

A G Davidson (Chair), D Cairns ( Vice-Chair), M Ahmed, J C Bcrridge, 

M Broughton, A J Caws, P Fleming, A James, W J Lough, D Malpas 

G Cook (Chair), C T Goddard ( Vice-Chair), J Cowie, D Edwards, 

A Gibson, J Lim, J Miller, P Murray, A Ruggiero, M Turgoose, N Wynne 
(Corresponding members M Brits, W Sherwin) 

V Fenton-May (Chair), E Williamson (Vice-Chair), M Almond, S Arkle, 

J Beach, J Beaman, C T Goddard, P Hampshire, W K L Pugh, 

B Rackstraw, R Torano, M Tubby, I R Williams 

J K Aronson (Chair), L Tsang (Vice-Chair), M Ahmed, B Grancll-Villen, 

D Mehta, G P Moss, R Thorpe 

(Corresponding members R G Balocco Mattavelli, J S Robertson) 

R L Horder (Chair), B R Matthews (Vice-Chair), M Ahmed*, E Baker, 

J Beach, D Elder, B Granell-Villcn, J Lim*, R Lowe, J MacDonald, 

J F McGuire, T Purewal, L Randon, K Taylor, S Wicks 
(Corresponding member J Churchill) 

M G Lee (Chair), V Fenton-May ( Vice-Chair ), G Bennett, S Branch, 

D Caulfield, W Goddard, N Hussain, S Jones, J Rothwell, M Santillo, 

J Smith, A Sully, P Weir 


’ Specialist member. 
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BLP: Blood 
Products 

CX: Excipients 

IGC: Inorganic and 
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MIC: Microbiology 

RAD: Radioactive 
Materials 

VET: Veterinary 
Medicines 

VIP: Veterinary 
Immunological 
Products 
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Quality by Design 
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Techniques 

MCS: Microscopy 
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PANELS OF EXPERTS 

K Chidwick, A R Hubbard, J More, P Varley 


B R Matthews (Chair), C Mroz (Vice-Chair), C Cable, R Cawthome, 

W Cook, D Deutsch, N Hussain 

C T Goddard (Chair), M Almond, S Atherton, S Boland, D Caulfield, 

P Henrys, G Lay 

V Fenton-May (Chair), B Alexander, S Denyer, P Hargreaves, B R 
Matthews, P Newby 

J Ballinger, J Brain, D Graham, G Inwards, R D Pickett, R Smith, 

S Waters 

E Williamson (Chair), A Coulson (Vice-Chair), A Cairns, S Cockbill, 

D Evans, E Flahive, B Ward 

A M Brady (Chair), R Banks, R Cooney, K Redhead, J Salt, R Woodland 


WORKING PARTIES 

G Cook (Chair), S Brown, S Ellison, M Hanna-Brown, S Jones, 

D Makohon, P Ncthercotc, E Razzano 
(Corresponding member K Barnett) 

K Hclliwell (Chair), I Feavers, J Hawkins, E Mee, A Slater, E Williamson 


E Williamson (Chair), R Arroo, R Fleck, K Helliwell, K MacLellan Gibson 
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Current British Pharmacopoeia 
Staff 


Secretariat J Pound (Ediwr-m-Chicf) 

S Young (Head oj Analytical Science) 

M Barrett, H Corns, P Crowley, A Evans, A Gardiner, A Gibb, 

S Gomersal, P Holland, G Li-Ship, R A Pask-Hughes, C Pitt, F J Swanson, 
M Whaley 

NIBSC-based Staff L Gibson, C Gkouva, C Howard, C Lockie-Williams 
Administrative B F Dclahunty, J Paine, M-L Wall 
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Current British Pharmacopoeia 
Laboratory Staff 


K Courtney (Laboratory Manager) 

C Balsa, K Busuttil, S Blundell, A Ciesluk, J Clements, C Galdino, 

S Humphries, R Irlam, R Mannan, C Marcolan, A Murphy, M Nanasi, 
A Panchal, E Sanderson, G Searle, N Vadukal, A Vasilaki, M Wallis, 

S Wilson 
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Current Staff of the Publisher of 
the British Pharmacopoeia 


J Hook (AID Public Sector EMM) 

A Prince (Client Services Director) 

N Billington (Client Services Manager) 

A Hughes (Account Manager) 

P Allard (Project Manager) 

A Dampier, C Hackett, S Page, M Parka, N Pope, M Rainbird, P Relfe, 
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Introduction 


Introduction I-xxiii 


British Pharmacopoeia 2017 

The British Pharmacopoeia 2017 supersedes the British Pharmacopoeia 
2016. It has been prepared by the British Pharmacopoeia Commission, with 
the collaboration and support of its Expert Advisory Groups, Panels of 
Experts and Working Parties and contains almost 4000 monographs for 
substances, preparations and articles used in the practice of medicine. Some 
of these monographs arc of national origin and have been elaborated or 
revised under the auspices of the British Pharmacopoeia Commission whilst 
others (indicated to users by a chaplet of stars) have been elaborated, or 
revised, under the auspices of the European Pharmacopoeia Commission, 
supported by its Groups of Experts and Working Parties, and are 
reproduced from the European Pharmacopoeia. This edition, together with 
its companion volume, the British Pharmacopoeia (Veterinary) 2017, 
incorporates all the monographs of the 8th Edition of the European 
Pharmacopoeia, as amended by Supplements 8.1 to 8.8. Users of the 
British Pharmacopoeia thereby benefit by finding within this 
comprehensively indexed compendium all current United Kingdom 
pharmacopoeia! standards for medicines for human use. 

The BP 2017 comprises six volumes as follows. 


Volumes I and 11 

Medicinal Substances 

Volume III 

Formulated Preparations: General 

Monographs 

Formulated Preparations: Specific 

Monographs 

Volume IV 

Herbal Drugs. Herbal Drug Preparations and 
Herbal Medicinal Products 

Materials for use in the Manufacture of 
Homoeopathic Preparations 

Blood-related Products 

Immunological Products 

Radiopharmaceutical Preparations 

Surgical Materials 

Volume V 

Infrared Reference Spectra 

Appendices 

Supplementary Chapters 

Index 

Volume VI 

British Pharmacopoeia (Veterinary) 2017 


Effective Date The effective date for British Pharmacopoeia monographs in this edition is 
1 January 2017. 

National monographs omitted from this or earlier editions of the British 
Pharmacopoeia remain effective in accordance with Regulation 252(2)(c) of 
the Human Medicines Regulations 2012. 
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Implementation dates regarding European Pharmacopoeia publications are 
provided in Supplementary Chapter IV B: Dates of Implementation. 
European Pharmacopoeia monographs are identified by a chaplet of stars 
alongside the title. 

Additions A list of monographs included for the first time in the British 

Pharmacopoeia 2017 is given at the end of this introduction. It includes 
29 new monographs of national origin and 40 new monographs reproduced 
from the 8 th Edition of the European Pharmacopoeia, as amended by 
Supplements 8.1 to 8.8. 

Biological Medicines 

Close collaborative work has been undertaken between the BP and the 
National Institute for Biological Standards and Control (NIBSC) to 
elaborate two new formulated preparation monographs for Desmopressin 
Oral Lyophilisate and Desmopressin Nasal Spray. Two new reference 
substances have also been established for use in the collection of BP 
Desmopressin formulated preparation monographs. 

Traditional Herbal Medicines; Homoeopathic Preparations 

Work is continuing on the development of monographs for herbs used in 
traditional herbal medicines and homoeopathic medicines. The Latin 
scientific names cited in BP monographs for herbal drugs are consistent 
with the advice provided by the Medicinal Plant Names Services at the 
Royal Botanic Gardens, Kew. As stated in previous editions, the 
requirements for the quality of the material are provided in the monograph 
to set the standards for Traditional Herbal Medicines in the UK and to 
assist the UK Traditional Herbal Medicines Registration Scheme. The 
British Pharmacopoeia Commission, however, has not assessed the safety 
and efficacy of the materials in traditional use. 

Likewise, the British Pharmacopoeia Commission has not assessed the 
safety and efficacy of materials for use in homoeopathic preparations for 
which monographs are published. 

The BP continues to improve the identification methods included in new 
monographs for herbal drugs. The new monograph for Vitex Ncgundo Leaf 
includes a High Performance Thin-Layer Chromatography (HPTLC) 
method which positively identifies this species by generating characteristic 
chromatographic fingerprints using two different visualisation methods. This 
monograph also introduces the use of intensity markers into the BP’s herbal 
drug identification tests for the first time, allowing the critical bands in the 
fingerprint to be better characterised. 

A new Supplementary Chapter on DNA Barcoding as a tool for the 
Botanical Identification of Herbal Drugs has been published in this edition. 
The new Chapter will aide users in their understanding of DNA barcoding 
and its use as an identification tool in the British Pharmacopoeia. 

Unlicensed Medicines 

With this new edition, a further two monographs for unlicensed 
formulations have been added. These individual monographs are 
characterised by a statement that they are not currently licensed in the 
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United Kingdom. The general and individual monographs are intended to 
apply to all types of Unlicensed Medicines, that is, those formulations 
prepared under a Manufacturer’s ‘Specials’ Licence and those prepared 
extemporaneously under the supervision of a pharmacist. 

In response to requests to consider including guidance on Parenteral 
Nutrition Solutions and publishing standards for Aseptic Preparations 
within the British Pharmacopoeia, a new Supplementary Chapter on the 
Aseptic Preparation of Unlicensed Medicines has been published. The new 
Chapter provides general guiding principles that should be followed for all 
aseptically prepared unlicensed medicines. It also includes a section on 
Types of Formulation, which contains specific information relating to 
Parenteral Nutrition Solutions. The intention is to expand the Chapter in 
future publications to include information on other aseptically prepared 
formulations. 

Revisions A significant number (225 comprising 134 technical revisions and 91 

editorial revisions) of national monographs have been amended by means of 
this edition. Of these monographs, those with major technical revisions are 
listed at the end of this Introduction. For the benefit of the reader this list 
indicates the section, or sections, of each monograph which has/have been 
revised. 

The list of revisions appended to this Introduction is as comprehensive as 
practicable. However, to ensure that the reader uses the current standard, it 
is essential to refer to the full text of each individual monograph. 

For those texts reproduced from the European Pharmacopoeia, the 
European Directorate for the Quality of Medicines & HealthCare (EDQM) 
database (see below, under Websites) provides information on revisions of 
the monographs or other texts on a historical basis, beginning from the 5th 
Edition of die European Phannacopocia. 

Heavy Metals 

In line with the ICH Q3D Guideline for Elemental Impurities and the 
European Pharmacopoeia, the test for Heavy metals has been removed from 
all national monographs for substances used in human medicines. 

Heparins and Low Molecular Weight Hcparins 

Formulated preparation monographs for Heparin and three low molecular 
• weight heparins have been revised to include a test for Related substances, 
setting a maximum limit for the amount of dermatan sulfate and 
chondroitin sulfate permitted, and to demonstrate the absence of 
contamination with ovcr-sulfated chondroitin. 

Title Changes 

29 monograph titles have been amended in this edition. The list of changes 
is appended 3t the end of this Introduction. 

The European Pharmacopoeia (Ph. Eur.) has agreed to remove the word 
“anhydrous” from the title of a number of Ph. Eur. monographs for 
pharmaceutical substances, with justified exceptions. These changes in title 
will be made in the 9 ,h Edition of the European Pharmacopoeia, effective 
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from 1 January 2017, and arc included in the BP 2017. Where appropriate, 
the former title has been included in the monograph as a subsidiary title. 
Subsidiary titles have the same significance as the main title and are official 
titles. To harmonise with this approach, the word “anhydrous” has also 
been removed from the titles of affected BP monographs. 

For some of these monographs, the new Ph. Eur. title for the anhydrous 
substance is the same as the BP 2016 title (Approved Synonym) for the 
corresponding hydrated substance. The titles of the affected BP 
monographs have been changed in line with the current Ph. Eur. titles and 
a statement has been added to these monographs to indicate the former title 
used in the UK. 

The reason for these changes in title is to harmonise with the Ph. Eur. 
policy and to ensure that the BP names for these substances are consistent 
with the names used across Europe. 

References to the new Ph. Eur. titles within BP monographs for formulated 
preparations have been included in this edition. 

Stakeholders are encouraged to contact the relevant competent authority in 
relation to the management of the regulatory impact of these changes on 
Marketing Authorisations. 

Nine monographs have been omitted from the British Pharmacopoeia 2017. 
The list of omissions is appended at the end of this Introduction. 

As with the previous edition, the reference spectra are placed in alphabetical 
order within this edition. Four new spectra have been added to the 
collection. 

Two new Appendices to harmonise with the European Pharmacopoeia were 
first published in the British Pharmacopoeia 2016 electronic updates. These 
have been consolidated in the new edition as follows. 

Appendix VIII Y: Methyl, Ethyl and Isopropyl Benzenesulfonatc in Active 
Substances (Ph. Eur. method 2.5.41). 

Appendix XIV J D2: Assay of human Cl-Esterase inhibitor 
(Ph. Eur. method 2.7.34). 

One new Supplementary Chapter to harmonise with the European 
Pharmacopoeia was first published in die British Pharmacopoeia 2016 
electronic updates. It has been consolidated in the new edition as follows. 

Supplementary Chapter IV R: Chemometric Methods Applied to 
Analytical Data (Ph. Eur. General Text 5.21). 

Supplementary Chapter V F: Aseptic Preparation of Unlicensed 
Medicines This is a new Chapter which provides general guiding 
principles relating to ascptically prepared unlicensed medicines and specific 
information relating to Parenteral Nutrition Solutions. 

Supplementary Chapter VII D: DNA Barcoding as a tool for 
Botanical Identification of Herbal Drugs This new Supplementary 
Chapter provides information on die use of DNA barcoding for the 
botanical identification of herbal drugs. 
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Co-operation Agreement 

As a consequence of the Co-operation Agreement with the EDQM of the 
Council of Europe, the British Pharmacopoeia Commission is pleased to 
note the integration of European Pharmacopoeia texts for the British 
Pharmacopoeia 2016 in-year online updates and for this edition of the 
British Pharmacopoeia. 


In accordance with previous practice, all monographs and requirements of 
the European Pharmacopoeia are reproduced in this edition of the British 
Pharmacopoeia or, where appropriate, within its companion edition, the 
British Pharmacopoeia (Veterinary) 2017. 


Where a monograph has been reproduced from the European 
Pharmacopoeia, this is signified by the presence of a chaplet of stars 
alongside its title. Additionally, reference to the European Pharmacopoeia 
monograph number is included immediately below the title in italics in the 
* form ‘Ph. Eur. monograph xctx’. Where the title in the British 
Pharmacopoeia is different from that in the European Pharmacopoeia, an 
approved synonym has been created (see Appendix XXI B) and the 
European Pharmacopoeia title is included before the monograph number. 
The entire European Pharmacopoeia text is delineated by two horizontal 
lines bearing the symbol l Ph. Eur.'. 


The European Pharmacopoeia texts have been reproduced in their entirety 
but, where deemed appropriate, additional statements of relevance to UK 
usage have been added (e.g. action and use statement, a list of British 
Pharmacopoeia preparations). It should be noted, however, that in the 
event of doubt of interpretation in any text of the European 
Pharmacopoeia, the text published in English under the direction of the 
Council of Europe should be consulted. 


Correspondence between the general methods of the European 
Pharmacopoeia and the appendices of the British Pharmacopoeia is 
indicated in each appendix and by inclusion of a list at the beginning of the 
appendices section. 


Pharmacopoeia! It should be noted that any article intended for medicinal use which is 
Requirements described by a name at the head of a monograph in the current edition of 
die Pharmacopoeia must comply with that monograph ‘ whether or not it is 
referred to as BF. 

It is also important to note that no requirement of the Pharmacopoeia can 
be taken in isolation. A valid interpretation of any particular requirement 
depends upon it being read in die context of (i) the monograph as a whole, 
(ii) the specified method of analysis, (iii) the relevant General Notices and 
(iv) where appropriate, the relevant General Monograph(s). Familiarity with 
the General Notices of the Pharmacopoeia will facilitate the correct 
application of the requirements. Additional guidance and information on 
the basis of pharmacopocial requirements is provided in Supplementary 
Chapter I. This non-mandatory text describes the general underlying 
philosophy and current approaches to particular aspects of pharmacopocial 
control. 
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Following a successful campaign run by the Department of Health’s 
Appointments Team during the year, eight new members were appointed 
and eight were re-appointed with effect from l 51 January 2016. 

Members of the British Pharmacopoeia Commission and its supporting 
Expert Advisory Groups, Panels of Experts and Working Parties are 
required to comply with a Code of Practice on Declaration of Interests in 
the pharmaceutical industry. Details of the Code are published on the 
website ( www.pharmacopoeia.com ). 

In 2015 the Department of Health conducted a Triennial Review of the 
British Pharmacopoeia Commission (BPC) to provide assurance to the 
Department and the public that the functions of the Commission are 
required and that it is operating effectively. The Triennial Review report, 
published in March 2015, made a number of minor recommendations. The 
majority of these recommendations have now been completed with the 
remaining two recommendations currently being addressed by the BPC 
Secretariat. 

The full report of the Review can be found on the website at www.gov.uk/ 
govemmcnt/consultations/brirish-pharmacopoeia-commission-triennial- 

review . 

British Pharmacopoeia Websites 

The new British Pharmacopoeia website, www.pharmacopoeia.com , 
consolidated from the two previous websites and launched in August 2015, 
contains information relating to the British Pharmacopoeia and allows 
subscribers to access the British Pharmacopoeia 2017 and British 
Pharmacopoeia (Veterinary) 2017 online and British Approved Names 
publications. 

Chromatograms for information to support new monographs published in 
the British Pharmacopoeia 2017 have been added to the example test 
results gallery to aid users of British Pharmacopoeia monographs. This 
service will increase year-on-year to allow users to examine chromatograms 
obtained during the practical evaluation of new monographs by the British 
Pharmacopoeia Commission Laboratory. 

Following stakeholder feedback, a regular review schedule for draft texts has 
been introduced, with draft new and revised monographs being posted at 
the start of each quarter and available for comment for a period of three 
months thereafter. This will allow greater visibility of the BP’s work 
programme and better enable stakeholders to contribute to monograph 
development for future editions. 

Subscribers to the BP online will find that draft texts and example test 
results are also linked with relevant texts and directly accessible from the 
BP online content. Additionally, BPCRS products are also linked with 
relevant BP monographs and subscribers to the BP online will be able to 
purchase these directly from the BP online. BPCRS customers will continue 
to be able to make purchases through invoice or credit card orders. 
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An email subscription feature allows users to keep abreast with BP news. 
Additionally, users can subscribe to receive BPCRS updates, which are now 
posted monthly. 

Access to previous editions of the BP is available as a BP archive product 
for purchase by new and existing BP online subscribers. The content of the 
archive starts from the BP 2014 onwards and will grow year-on-year as 
superseded editions arc added to the archive. 

A policy of continuous improvement allows the BP website to keep up to 
date and respond to users. Customers are therefore invited to provide the 
Secretariat with feedback on their experience. 

European Pharmacopoeia Websites 

https://extranct.edqm.eu/publications/recherches_sw.shtml For those texts 
reproduced from the European Pharmacopoeia, the EDQM website 
provides access to a database (the Knowledge database) containing 
information of various sorts related to monographs and intended to 
facilitate their proper use. Information is provided on chromatographic 
columns used in monograph development, suppliers of reagents and 
equipment that may be difficult to find for some users, the status of 
monographs (in development, adopted, published, under revision), revisions 
of the monographs on a historical basis, beginning from the 5th Edition of 
the European Pharmacopoeia as well as other useful information. 

https://pharmeuropa.edqm.eu/home The European Pharmacopoeia Forum, 
Pharmeuropa, is published quarterly as an aid for the elaboration of 
monographs and as a vehicle for information on pharmacopocial and related 
matters. Pharmeuropa is available as a free on-line publication. 

Therapeutic Goods Administration, Australia The British 
Pharmacopoeia Commission is pleased to continue its long-standing 
co-operation with the Australian Department of Health Therapeutic Goods 
Administration (TGA). The TGA continues to provide advice to British 
Pharmacopoeia Commission Expert Advisory Groups, to participate in 
inter-laboratory evaluation of British Pharmacopoeia monographs and to 
review data jointly. This collaboration has enabled the production of robust, 
high quality monographs for users. 

Chinese Pharmacopoeia The British Pharmacopoeia Commission is 
pleased to continue its collaboration with the Chinese Pharmacopoeia on 
the development of monographs and mutually agreed projects. 

The Croatian Agency for Medicinal Products and Medical Devices 
(“HALMED”) Following the signing of a Cooperation Agreement in 
February 2015, the Medicines and Healthcare products Regulatory Agency 
has granted HALMED a licence to use the information in the British 
Pharmacopoeia on unlicensed medicines. 

State Pharmacopoeia of the Republic of Kazakhstan Following the 
signing of a Collaboration Agreement in April 2014, the Medicines and 
Healthcare products Regulatory Agency has granted the Committee on 
Surveillance of Medical and Pharmaceutical Activities of the Ministry of 
Health of the Republic of Kazakhstan a licence to use relevant contents of 
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the British Pharmacopoeia in the State Pharmacopoeia of the Republic of 
Kazakhstan. 

State Pharmacopoeia of Ukraine Following the signing of a 
Collaboration Agreement in 2013, the Medicines and Healthcare products 
Regulatory Agency has granted the Ukrainian Scientific Pharmacopoeial 
Center for Quality of Medicines a licence to use relevant contents of the 
British Pharmacopoeia in the State Pharmacopoeia of Ukraine. 

United States Pharmacopeia Informal harmonisation between the British 
Pharmacopoeia and the United States Pharmacopeia continues to produce 
results with harmonised analytical procedures in the monograph for 
Aprepitant Capsules published in this edition. This brings the number of 
published informally harmonised monographs to eight, with more projects 
currently being worked on. 

World Health Organization Following the renewal of a Collaboration 
Agreement in April 2014, the British Pharmacopoeia Commission is pleased 
to exchange information with the International Pharmacopoeia and to 
collaborate on the development of monographs for formulated preparations. 

Forward Look Electronic Updates The British Pharmacopoeia 2017 online updates will 
be published on the website, wvw.pharmacopoeia.com , to enable users to 
keep up to date with monographs published in the European 
Pharmacopoeia. These updates will be integrated annually with the 
publication of the main edition of the British Pharmacopoeia. 

Acknowledgements The British Pharmacopoeia Commission is greatly indebted to the members 
of its Expert Advisory Groups, Panels of Experts and Working Parties for 
their dedicated enthusiasm and assistance in the preparation of this edition. 
The British Pharmacopoeia Commission is particularly grateful for the 
contribution of the following members whose term of office ended in 2015: 
Professor Donald Cairns, Mr Barry Capon, Mr Christopher Goddard, Dr 
Keith Helliwell, Dr Lincoln Tsang, Mrs Josephine Turnball and Professor 
Elizabeth Williamson. 

Close co-operation has continued with many organisations at home and 
overseas. These include the Medicines and Healthcare products Regulatory 
Agency, the Veterinary Medicines Directorate, the Royal Pharmaceutical 
Society, the Association of the British Pharmaceutical Industry, the British 
Association of Homoeopathic Manufacturers, the United Kingdom Herbal 
Forum, The China Food and Drug Administration, the Chinese 
Pharmacopoeia Commission, the European Pharmacopoeia Commission 
and the European Directorate for the Quality of Medicines & HealthCare, 
the Therapeutic Goods Administration (Australia), the Health Products and 
Food Branch of Health Canada, the United States Pharmacopeia, the 
Quality Assurance and Safety: Medicines Department of the World Health 
Organization (WHO), the Health Sciences Authority of Singapore and the 
Royal Botanic Gardens, Kcw. 

The British Pharmacopoeia Commission wishes to thank the European 
Directorate for the Quality of Medicines & HealthCare for their support 
and assistance in the reproduction of the European Pharmacopoeia texts 
and monographs. The British Pharmacopoeia Commission acknowledges 
the importance of the work of the European Pharmacopoeia (Ph. Eur.) 
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Commission and its Groups of Experts and Working Parties. The British 
Pharmacopoeia Commission is also grateful for the generous contribution 
by the UK experts to the work of the Groups of Experts and Working 
Parties of the European Pharmacopoeia Commission. 

The British Pharmacopoeia Commission is grateful for the contribution of 
Dr Ann Tough, Dr Lynda Storey and Kotryna Baronaite, from the Robert 
Gordon University, for their collaboration and advice in the practical 
evaluation of monographs for this edition. The British Pharmacopoeia is 
also grateful for the contribution of Professor Matthew Almond, Dr John 
McKendrick and Hannah Bowden, from The University of Reading, for 
their collaborative work in the field of dissolution testing for prolonged- 
release formulated preparations. 

The British Pharmacopoeia Commission acknowledges the contribution of 
Professor Frederick A Senesc, Department of Chemistry, Frostburg State 
University, USA, for his kind permission to reproduce the indicator colour 
chart. 

The British Pharmacopoeia Commission also acknowledges and appreciates 
the advice of the publishing team at The Stationery Office, in particular, Ms 
Nichola Billington, Mr Colin Hackctt, Mr Paul Allard, Mr Paul Relfe and 
Mr Ian Webb, in the production of this edition. 

Additions The following monographs of the British Pharmacopoeia 2017 were not 
included in the British Pharmacopoeia 2016. 

Medicinal and Pharmaceutical Substances 

Amorolfine Hydrochloride* 

Cisatracurium Besilate* 

Dienogest* 

Entecavir Monohydrate* 

Escitalopram Oxalate* 

Exemestane* 

Hard Fat with Additives* 

Gadobutrol Monohydrate* 

Gcfitinib* 

Human Cl-Esterase Inhibitor* 

Low-substituted Hydroxypropylcellulose* 

Mycophenolate Sodium* 

Nicorandil* 

Pirfcnidone* 

Prcgabalin* 

Rabeprazole Sodium* 

Rabeprazole Sodium Hydrate* 

Ropinirole Hydrochloride* 

Sitagliptin Phosphate Monohydrate* 

Sodium Lauroylsarcosinate for External Use* 

Sodium Selenite* 

Solifenacin Succinate* 

Thiocolchicoside Crystallised from Ethanol* 

Thiocolchicoside Hydrate* 


denotes a monograph of the European I'liarmacopocia 
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Formulated Preparations: Specific Monographs 

Aprepitant Capsules 

Betamethasone Valerate and Coal Tar Paste 

Carbamazepinc Oral Suspension 

Chewable Carbamazepinc Tablets 

Prolonged-release Carbamazepinc Tablets 

Clarithromycin Granules for Oral Suspension 

Co-cyprindiol Tablets 

Desmopressin Oral Lyophilisate 

Desmopressin Nasal Spray 

Dydrogesteronc Tablets 1 

Ferrous Fumaratc and Folic Acid Capsules 

Fluvastatin Capsules 

Prolonged-release Fluvastatin Tablets 

Gabapentin Capsules 

Gabapentin Oral Solution 

Gabapentin Tablets 

Interferon Alfa-2b Injection 

Loperamide Oral Solution 

Loperamide Tablets 

Orodispersible Loperamide Tablets 

Prolonged-release Metformin Tablets 

Pancreatin Capsules 

Propranolol Oral Solution 

Quinapril Tablets 

Sitagliptin Tablets* 

Sterile Sodium Benzoate Concentrate 
Somatropin Solution for Injection* 

Tobramycin Nebuliser Solution 
Valaciclovir Tablets 
Verapamil Oral Solution 

Herbal Drugs, Herbal Drug Preparations and Her 
Products 

Anemarrhena Asphodcloides Rhizome* 

Aucklandia Root* 

Hamamclis Bark* 

Indigo Plant Leaf* 

Vitex Negundo Leaf 

Materials for use in the Manufacture of Homoeop: 
Acidum Picrinicum for Homoeopathic Preparations* 
Belladonna for Homoeopathic Preparations* 
Histaminum for Homoeopathic Preparations* 

Petroleum Rectificatum for Homoeopathic Preparations 
Staphysagria for Homoeopathic Preparations* 

Immunological Products 

Haemophilus Type b and Meningococcal Group C Cot 

Radiopharmaceutical Preparations 

Chemical Precursors for Radiopharmaceutical Preparati 


Medicinal 


ic Preparations 


;ate Vaccine* 

★ 


* denotes a monograph of the European Pharmacopoeia 
1 Monograph re-instated (omitted from BP 2016 in error). 
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Copper Tetramibi Tecrafluoroborate for Radiopharmaceutical Preparations* 
Fluorocholine ( 18 F) Injection* 

Technetium ( 99m Tc) Oxidronate Injection* 


The following monographs of the British Pharmacopoeia 2016 are not 
included in the British Pharmacopoeia 2017. 

Formulated Preparations: Specific Monographs 
Benzatropine Injection 
Clomethiazole Infusion 
Etidronate Tablets 

Ipratropium Inhalation Powder, hard capsule 
Phcnobarbital Sodium Tablets 

Sodium Cromoglicate Inhalation Powder, hard capsule 

Herbal Drugs, Herbal Drug Preparations and Herbal Medicinal 
Products 

Cinnamon Tincture * 2 
Liquorice Liquid Extract 

Immunological Products 

Haemophilus Type b and Meningococcal Group C Conjugate Vaccine 
(.superceded by new Ph. Eur. monograph ) 


The following monographs in the British Pharmacopoeia 2017 have been 
technically amended since the publication of the British Pharmacopoeia 
2016, or have had a significant editorial change. This list does not include 
revised monographs of the European Pharmacopoeia. An indication of the 
nature of the change or the section of the monograph that has been 
changed is given in italic type in the right hand column. 


Medicinal and Pharmaceutical Substances 


Dispersible Cellulose 

Clomethiazole 

Clomethiazole Edisilatc 

Diclofenac Dielhylamine 

Phenelzine Sulfate 

Sodium Dihydrogen Phosphate 

Sodium Dihydrogen Phosphate 
Monohydratc 


Definition; Identification test D 
(deleted); Heavy metals (deleted) 
Identification; Related substances; 
Impurities 

Identification; Related substances; 
Impurities 

Heavy metals (deleted); Impurities 
Definition 

Title change; Identification test A; 
Heavy metals (deleted) 
Identification test A; Heavy metals 
(deleted) 


Formulated Preparations: 

Adapalene Cream 
Adapalenc Gel 
Aminophylline Injection 
Aminophylline Tablets 


Specific Monographs 

Acidity 

Acidity 

Related substances; Storage 
Identification; Related substances 


* denotes a monograph of the European Pharmacopoeia 

2 Monograph suppressed by European Pharmacopoeia Commission on 1 April 2016. 
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Prolonged-release Aminophylline 
Tablets 

Azathioprine Oral Suspension 
Baclofen Tablets 

Gastro-resistant Bisacodyl Tablets 
Buprenorphine Transdemial 
Patches 

Caffeine Citrate Injection 
Carmellose Sodium Eye Drops 
Cctirizinc Tablets 
Chlordiazepoxide Capsules 

Chlordiazepoxide Tablets 

Chlorhexidine Gluconate Eye 
Drops 

Chlorhexidine Irrigation Solution 


Chlortelracycline Eye Ointment 
Chlortetracycline Ointment 
Clomcthiazole Capsules 

Clomethiazole Oral Solution 
Clonazepam Oral Suspension 
Colecalciferol Tablets 
Cyclizine Injection 
Cyclophosphamide Injection 


Dalteparin Sodium Injection 
Desferrioxamine Injection 

Desmopressin Injection 
Desmopressin Intranasal Solution 
Desmopressin Tablets 

Dexamethasone Sodium Phosphate 
Injection 

Diamorphine Injection 
Gastro-resistant Diclofenac Tablets 
Digoxin Injection 

Paediatric Digoxin Injection 

Dimereaprol Injection 

Dipyridamole Oral Suspension 
Dithranol Ointment 


Identification; Related substances 

Patient monitoring statement 

Assay 

Dissolution 

Content of buprenorphine; Related 

substances 

Acidity 

Acidity or alkalinity 

Related substances 

Identification test A; Related 

substances; Assay 

Title change; Identification test A; 

Dissolution; Related substances; Assay 

Related substances 

Definition; Content of chlorhexidine 
acetate; Identification tests B and C; 
4-Chloroaniline; Related substances; 
Assay; Impurities 
Identification test B 
Identification test B 
Identification; Related substances; 
Impurities 
Impurities 

Patient monitoring statement 
Uniformity of content; Assay 
Related substances 
Monograph replaced by 
Cyclophosphamide for Injection; 
requirements for ready-to-use solution 
deleted; Acidity 
Production; Related substances 
Identification test B; Related 
substances 

Related substances; Assay 
Related substances; Assay 
Dissolution; Related substances; 
Uniformity of content 
Assay 

Uniformity of content (deleted); Assay 
Related substances 
Definition; Extetnporaneous 
preparation (deleted); Content of 
digoxin; Assay 

Amended to reflect unlicensed status; 
Assay 

Definition; Extemporaneous 
preparation (deleted) 

Acidity 

Amended to reflect unlicensed status 
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Dithranol and Salicylic Acid 
Ointment 

Enoxaparin Sodium Injection 
Ferrous Fumarate and Folic Acid 
Tablets 

Finasteride Tablets 
Fluticasone Nasal Spray 
Fluvoxamine Tablets 

Goserelin Implants 


Heparin Injection 
Indapamide Tablets 

Prolonged-release Indapamide 
Tablets 

Lisinopril Oral Solution 
Loperamide Capsules 
Melphalan Injection 


Methyl Salicylate Ointment 

Mesalazine Enema 
Mesalazine Foam Enema 
Mesalazine Suppositories 
Gastro-resistant Mesalazine Tablets 
Prolonged-release Mesalazine 
Granules 

Prolonged-release Mesalazine 
Tablets 

Mcthylthioninium Injection 

Metoclopramidc Oral Solution 
Montclukast Granules 
Montelukast Tablets 
Chewablc Montelukast Tablets 
Nicorandil Tablets 
Nicotine Rcsinate Medicated 
Chewing Gum 
Nitrazepam Oral Suspension 

Nitrazepam Tablets 

Omeprazole Oral Suspension 
Phenobarbital Elixir 


Content of salicylic acid; Assay for 
salicylic acid 

Production; Related substances 
Storage 

Related substances 

Related substances 

Idetnification test B; Related 

substances; Impurities 

Related substances (requirement for 

sum of impurities obtained in tests B 

and C) 

Production; Related substances 
Production; Related substances; 
Impurities 

Production; Impurities 

Removed reference to unlicensed status 
Related substances 

Monograph replaced by Melphalan for 
Injection; requirements for ready-to- 
use solution deleted; Acidity or 
alkalinity and Clarity of solution 
transferred to requirements for dry 
powder for re-constitution; 
Identification test A 
Definition; Extemporaneous 
preparation (deleted') 

Related substances 
Related substances 
Related substances 
Related substances 
Related substances 

Related substances 

Identification test A; Related 
substances 
Related substances 
Related substances 
Related substances 
Related substances 
Related substances 
Dissolution 

Identification test A; Related 
substances; Assay 

Content of nitrazepam; Identification; 
Related substances; Assay; Impurities 
Buffer capacity 

Identification; Related substances; 
Assay 
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Phenobarbital Injection 

Phenobarbital Tablets 

Progesterone Injection 
Prolonged-release Propranolol 
Capsules 

Propranolol Injection 

Propranolol Tablets 

Sodium Bicarbonate Oral Solution 

Sodium Chloride Nebuliser Solution 

Prolonged-release Tamsulosin 
Tablets 

Tinzaparin Sodium Injection 
Tobramycin Injection 

Vinblastine Injection 
Warfarin Tablets 


Definition; Identification; Related 
substances; Assay 
Identification; Disintegration 
(deleted); Related substances; Assay 
Related substances 
Related substances 

Related substances 
Related substances 

Amended to reflect existence of licensed 
and unlicensed products 
Definition; Production (deleted); 
Storage (deleted) 

Related substances 

Production; Related substances 
Identification test A; Related 
substances; Assay; Impurities 
Definition 
Related substances 


Herbal Drugs, Herbal Drug Preparations and Herbal Medicinal 
Products 

Berberis Aristata Identification test C; 

D-Tetrahydropalmatinc; Assay 
Gastro-rcsistant Peppermint Oil Composition of peppermint oil 
Capsules 

Materials for use in the Manufacture of Homoeopathic Preparations 

Medicago Sativa for Homoeopathic Mother Tincture - Identification 
Preparations 

In addition to the changes listed above, the following changes have also 
been made to BP monographs in this edition. 

The test for Heavy metals has been removed from all national monographs 
for substances used in human medicine. 

Appropriate changes have been made to relevant monographs for 
formulated preparations to reflect the change in title of European 
Pharmacopoeia monographs where the term “Anhydrous” has been 
removed. 


Changes in Title The following list gives the alterations in the titles of monographs of the 
British Pharmacopoeia 2016 that have been retained in the British 
Pharmacopoeia 2017. 

BRITISH PHARMACOPOEIA BRITISH PHARMACOPOEIA 
2016 2017 

Medicinal and Pharmaceutical Substances 

Amiloridc Hydrochloride Amiloride Hydrochloride Dihydrate 

Anhydrous Beclometasone Beclometasone Dipropionate 

Dipropionate 
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Anhydrous Calcipotriol 
Anhydrous Calcium Hydrogen 
Phosphate 

Calcium Hydrogen Phosphate 

Anhydrous Calcium Lactate 
Anhydrous Chlorobutanol 
Chlorobutanol 
Anhydrous Citric Acid 
Anhydrous Copper Sulfate 
Anhydrous Disodium Hydrogen 
Phosphate 

Anhydrous Docetaxel 
Anhydrous Ephedrine 
Ephedrine 
Anhydrous Glucose 
Glucose 

Anhydrous Lactose 
Lactose 

Anhydrous Magnesium Citrate 
Anhydrous Nevirapine 
Anhydrous Niclosamide 
Anhydrous Paroxetine 
Hydrochloride 
Anhydrous Phloroglucinol 
Anhydrous Sodium Carbonate 
Anhydrous Sodium Dihydrogen 
Phosphate 

Anhydrous Sodium Sulfite 
Anhydrous Torascmide 
Anhydrous Valaciclovir 
Hydrochloride 

Formulated Preparations 

Chlordiazepoxidc Hydrochloride 
Tablets 


Calcipotriol 

Calcium Hydrogen Phosphate 

Calcium Hydrogen Phosphate 
Di hydrate 
Calcium Lactate 
Chlorobutanol 
Chlorobutanol Hemihydratc 
Citric Acid 
Copper Sulfate 

Disodium Hydrogen Phosphate 

Docetaxel 

Ephedrine 

Ephedrine Hemihydrale 
Glucose 

Glucose Monohydratc 
Lactose 

Lactose Monohydrate 
Magnesium Citrate 
Nevirapine 
Niclosamide 

Paroxetine Hydrochloride 

Phloroglucinol 

Sodium Carbonate 

Sodium Dihydrogen Phosphate 

Sodium Sulfite 
Torascmide 

Valaciclovir Hydrochloride 


Chlordiazepoxidc Tablets 
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General Notices 


Part I 


Die British Pharmacopoeia comprises the entire text within this publication. Die 
word ‘official ’ is used in the Pharmacopoeia to signify ‘of the Pharmacopoeia ’. It 
applies to any title, substance, preparation, method or statement included in the 
general notices, monographs and appendices of the Phannacopoeia. Die 
abbreviation for British Pharmacopoeia is BP. 

European Monographs of the European Pharmacopoeia are reproduced in this edition 
Pharmacopoeia of the British Pharmacopoeia by incorporation of the text published under 
the direction of the Council of Europe (Partial Agreement) in accordance 
with the Convention on the Elaboradon of a European Pharmacopoeia 
(Treaty Series No. 32 (1974) CMND 5763) as amended by the Protocol to 
the Convention (Treaty Series No. MISC16 (1990) CMND 1133). They 
are included for the convenience of users of the British Pharmacopoeia. In 
cases of doubt or dispute reference should be made to the Council of 
Europe text. 

***** Monographs of the European Pharmacopoeia are distinguished by a 
* * chaplet of stars against die tide and by reference to the European 

Pharmacopoeia monograph number included immediately below die 
ude in italics. The beginning and end of text from die European 
Pharmacopoeia are denoted by means of horizontal lines with the symbol 
‘Pit End ranged left and right, respectively. 

The general provisions of the European Pharmacopoeia relating to 
different types of dosage form are included in the appropriate general 
monograph in that section of the British Pharmacopoeia endded 
Monographs: Formulated Preparations. These general provisions apply to 
all dosage forms of the type defined, whether or not an individual 
monograph is included in the British Pharmacopoeia. In addition, the 
provisions of the European Phannacopoeia General Monograph for 
Pharmaceutical Preparations apply to all dosage forms, whedier or not an 
individual monograph is included in the British Pharmacopoeia. 

Texts of the European Pharmacopoeia are governed by the General 
Notices of the European Pharmacopoeia. These are reproduced as Part III 
of these notices. 



1-4 General Notices 


2017 


Official Standards 


afroozpharma@yahoo.com 

Part II 


The following general notices apply to the statements made in the monographs of 
the British Phannacopoeia other than those reproduced from the European 
Pharmacopoeia and to the statements made in the Appendices of the British 
Pharmacopoeia other than when a method, test or other matter described in an 
appendix is invoked in a monograph reproduced f ont the European 
Pharmacopoeia. 

The requirements stated in the monographs of the Pharmacopoeia apply to 
articles that are intended for medicinal use but not necessarily to articles 
that may be sold under the same name for other purposes. An article 
intended for medicinal use that is described by means of an official tide 
must comply with the requirements of the relevant monograph. A 
formulated preparation must comply throughout its assigned shelf-life 
(period of validity). The subject of any other monograph must comply 
throughout its period of use. 

A monograph is to be construed in accordance with any general 
monograph or notice or any appendix, note or other explanatory material 
that is contained in this edition and that is applicable to that monograph. 

All statements contained in the monographs, except where a specific general 
nodce indicates otherwise and with the exceptions given below, constitute 
standards for die official articles. An article is not of pharmacopoeial quality 
unless it complies with all of the requirements stated. This does not imply 
that a manufacturer is obliged to perform all the tests in a monograph in 
order to assess compliance with the Pharmacopoeia before release of a 
product. The manufacturer may assure himself that a product is of 
pharmacopoeial quality by other means, for example, from data derived 
from validation studies of the manufacturing process, from in-process 
controls or from a combination of the nvo. Parametric release in 
appropriate circumstances is thus not precluded by the need to comply with 
the Pharmacopoeia. The general notice on Assays and Tests indicates that 
analytical methods other than those described in the Pharmacopoeia may be 
employed for routine purposes. 

Requirements in monographs have been framed to provide appropriate 
limitation of potential impurities rather than to provide against all possible 
impurities. Material found to contain an impurity not detectable by means 
of the prescribed tests is not of pharmacopoeial quality if the nature or 
amount of the impurity found is incompatible with good pharmaceutical 
practice. 

The status of any statement given under the headings Definition, 
Production, Characteristics, Storage, Labelling or Action and use is defined 
within the general notice relating to the relevant heading. In addition to any 
exceptions indicated by one of the general notices referred to above, the 
following parts of a monograph do not constitute standards: (a) a graphic or 
molecular formula given at the beginning of a monograph; (b) a molecular 
weight; (c) a Chemical Abstracts Service Registry Number; (d) any 
information given at the end of a monograph concerning impurities known 
to be limited by that monograph; (e) information in any annex to a 
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monograph. Any statement containing the word ‘should’ constitutes 
non-mandatory advice or recommendation. 

The expression ‘unless otherwise justified and authorised’ means that the 
requirement in question has to be met, unless a competent authority 
authorises a modification or exempuon where justified in a parucular case. 
The term ‘competent authority’ means the national, supranational or 
intemarional body or organisation vested with the authority for malting 
decisions concerning the issue in question. It may, for example, be a 
licensing authority or an official control laboratory. For a formulated 
preparation that is the subject of monograph in the British Pharmacopoeia 
any justified and authorised modification to, or exemption from, the 
requirements of the relevant general monograph of the European 
Pharmacopoeia is stated in the individual monograph. For example, the 
general monograph for Tablets requires that Uncoated Tablets, except for 
chewable tablets, disintegrate within 15 minutes; for Calcium Lactate 
Tablets a time of 30 minutes is permitted. 

Many of the general monographs for formulated preparations include 
statements and requirements additional to those of the European 
Pharmacopoeia that are applicable to the individual monographs of the 
British Pharmacopoeia. Such statements and requirements apply to all 
monographs for that dosage form included in the Pharmacopoeia unless 
otherwise indicated in the individual monograph. 

Where a monograph on a biological substance or preparation refers to a 
strain, a test, a method, a substance, etc., using the qualifications ‘suitable’ 
or ‘appropriate’ without further definition in the text, the choice of such 
strain, test, method, substance, etc., is made in accordance with any 
international agreements or national regulations affecting the subject 
concerned. 

Where the term ‘about’ is included in a monograph or test it should be 
taken to mean approximately (fairly correct or accurate; near to the actual 
value). 

Where the term ‘corresponds’ is included in a monograph or test it 
should be taken to mean similar or equivalent in character or quantity. 

Where the term ‘similar’ is included in a monograph or test it should be 
taken to mean alike though not necessarily identical. 

Further qualifiers (such as numerical acceptance criteria) for the above 
terms are not included in the BP. The acceptance criteria for any individual 
case is set based on the range of results obtained from known reference 
samples, the level of precision of the equipment or apparatus used and the 
level of accuracy required for the particular application. The user should 
determine the variability seen in his/her own laboratory and set in-house 
acceptance criteria that he/she judges to be appropriate based on the local 
operating conditions. 

Where tire standard for the content of a substance described in a 
monograph is expressed in terms of the chemical formula for that substance 
an upper limit exceeding 100% may be stated. Such an upper limit applies 
to the result of the assay calculated in terms of the equivalent content of the 
specified chemical formula. For example, the statement ‘contains not less 
than 99.0% and not more than 101.0% of C 2 oH 2 .iN 2 02,HC1’ implies that 
the result of the assay is not less than 99.0% and not more than 101.0%, 
calculated in terms of the equivalent content of C 2 oH 24 N 2 0 2 ,HC 1 . 



1-6 General Notices 


2017 


Temperature 

Weights and 
Measures 


Atomic Weights 

Constant Weight 

Expression of 
Concentrations 


afroozpharma@yahoo.com 

Where the result of an assay or test is required to be calculated with 
reference to the dried, anhydrous or ignited substance, the substance free 
from a specified solvent or to the peptide content, the determination of loss 
on drying, water content, loss on ignition, content of the specified solvent 
or peptide content is carried out by the method prescribed in the relevant 
test in the monograph. 

The Celsius thermometric scale is used in expressing temperatures. 

The metric system of weights and measures is employed; SI Units have 
generally been adopted. Metric measures are required to have been 
graduated at 20° and all measurements involved in the analytical operations 
of the Pharmacopoeia are intended, unless otherwise stated, to be made at 
that temperature. Graduated glass apparatus used in analytical operations 
should comply with Class A requirements of the appropriate International 
Standard issued by the International Organization for Standardization. The 
abbreviation for litre is ‘L’ throughout the Pharmacopoeia. In line with 
European Directive 80/181/EEC, the abbreviation *1* is also permitted for 
use. 

The atomic weights adopted are the values given in the Table of Relative 
Atomic Weights 2001 published by the International Union of Pure and 
Applied Chemistry (Appendix XXV). 

The term ‘constant weight’, used in relation to the process of drying or the 
process of ignition, means that two consecutive weighings do not differ by 
more than 0.5 mg, die second weighing being made after an additional 
period of drying or ignition under the specified conditions appropriate to 
the nature and quantity of the residue (1 hour is usually suitable). 

The term ‘per cent’ or more usually the symbol “%’ is used with one of four 
different meanings in the expression of concentrations according to 
circumstances. In order that the meaning to be attached to the expression 
in each instance is clear, the following notation is used; 

Per cent w/w (% w/w) (percentage weight in weight) expresses the 
number of grams of solute in 100 g of product. 

Per cent w/v (% w/v) (percentage weight in volume) expresses the 
number of grams of solute in 100 mL of product. 

Per cent v/v (% v/v) (percentage volume in volume) expresses the 
number of millilitres of solute in 100 mL of product. 

Per cent v/w (% v/w) (percentage volume in weight) expresses the 
number of millilitres of solute in 100 g of product. 

Usually the strength of solutions of solids in liquids is expressed as 
percentage weight in volume, of liquids in liquids as percentage volume in 
volume and of gases in liquids as percentage weight in weight. 

WTien the concentration of a solution is expressed as pans per million 
(ppm), it means weight in weight, unless otherwise specified. 

When the concentration of a solution is expressed as pans of dissolved 
substance in pans of the solution, it means parts by weight (g) of a solid in 
parts by volume (mL) of the final solution; or parts by volume (mL) of a 
liquid in pans by volume (mL) of the final solution; or pans by weight (g) 
of a gas in parts by weight (g) of the final solution. 
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When the concentration of a solution is expressed in molarity designated 
by the symbol m preceded by a number, it denotes the number of moles of 
the stated solute contained in sufficient Purified Water (unless otherwise 
stated) to produce 1 litre of solution. 

The term ‘water bath’ means a bath of boiling water, unless water at some 
other temperature is indicated in the text. An alternative form of heating 
may be employed providing that the required temperature is approximately 
maintained but not exceeded. 

The reagents required for the assays and tests of the Pharmacopoeia are 
defined in appendices. The descriptions set out in the appendices do not 
imply that the materials are suitable for use in medicine. 

Indicators, the colours of which change over approximately the same range 
of pH, may be substituted for one another but in the event of doubt or 
dispute as to the equivalence of indicators for a particular purpose, the 
indicator specified in the text is alone authoritative. 

The quantity of an indicator solution appropriate for use in acid-base 
titrations described in assays or tests is 0.1 mL unless otherwise stated in 
the text. 

Any solvent required in an assay or test in which an indicator is specified 
is previously neutralised to the indicator, unless a blank test is prescribed. 

A number of materials described in the monographs and some of the 
reagents specified for use in the assays and tests of the Pharmacopoeia may 
be injurious to health unless adequate precautions are taken. The principles 
of good laboratory practice and the provisions of any appropriate 
regulations such as those issued in the United Kingdom in accordance with 
the Health and Safety at Work etc. Act 1974 should be observed at all times 
in carrying out die assays and tests of the Pharmacopoeia. 

Attention is drawn to particular hazards in certain monographs by means 
of an italicised statement; the absence of such a statement should not 
however be taken to mean that no hazard exists. 

Subsidiary titles, where included, have the same significance as the main 
titles. An abbreviated tide constructed in accordance with the directions 
given in Appendix XXI A has the same significance as the main tide. 

Tides that are derived by die suitable inversion of words of a main or 
subsidiary title, with the addition of a preposition if appropriate, are also 
official tides. Thus, the following are all official tides: Aspirin Tablets, 
Tablets of Aspirin; Atropine Injection, Injection of Atropine. 

A title of a formulated preparation that includes the full nonproprietary 
name of the active ingredient or ingredients, where this is not included in 
the tide of the monograph, is also an official title. For example, the title 
Promethazine Hydrochloride Oral Solution has die same significance as 
Promethazine Oral Solution and die title Brompheniramine Maleate Tablets 
has the same significance as Brompheniramine Tablets. 

Where the English title at the head of a monograph in the European 
Pharmacopoeia is different from that at the head of the text incorporated 
into the British Pharmacopoeia, an Approved Synonym has been created on 
the recommendation of the British Pharmacopoeia Commission. Approved 
Synonyms have die same significance as the main title and are thus official 
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titles. A cumulative list of such Approved Synonyms is provided in 
Appendix XXI B. 

Where the names of pharmacopoeial substances, preparations and other 
materials occur in the text they are printed with capital initial letters and 
this indicates that materials of Pharmacopoeial quality must be used. Words 
in the text that name a reagent or other material, a physical characteristic or 
a process that is described or defined in an appendix are printed in italic 
type, for example, methanol , absorbance , gas chromatography , and these imply 
compliance with the requirements specified in the appropriate appendix. 

When the chemical composition of an official substance is known or 
generally accepted, the graphic and molecular formulae, die molecular 
weight and the Chemical Abstracts Service Registry Number are normally 
given at the beginning of the monograph for information. This information 
refers to the chemically pure substance and is not to be regarded as an 
indication of the purity of the official material. Elsewhere, in statements of 
standards of purity and strengdi and in descriptions of processes of assay, it 
is evident from the context that die formulae denote the chemically pure 
substances. 

Where the absolute stereochemical configuration is specified, the 
International Union of Pure and Applied Chemistry (IUPAC) R/S and E/Z 
systems of designation have been used. If the substance is an enantiomer of 
unknown absolute stereochemistry the sign of the optical rotation, as 
determined in the solvent and under the conditions specified in the 
monograph, has been attached to the systematic name. An indication of 
sign of rotation has also been given where this is incorporated in a trivial 
name that appears on an IUPAC preferred list. 

All amino acids, except glycine, have the L-configuration unless otherwise 
indicated. The three-letter and one-letter symbols used for amino acids in 
peptide and protein sequences are those recommended by the Joint 
Commission on Biochemical Nomenclature of the International Union of 
Pure and Applied Chemistry and the International Union of Biochemistry 
and Molecular Biology. 

In the graphic formulae the following abbreviations arc used: 


Me 

-ch 3 

Bu* 

-CH(CH 3 )CH 2 CH : 

Et 

-ch 2 ch 3 

Bu" 

-ch,ch,ch-,ch 3 

PP 

-CH(CH 3 ) 2 

Bu' 

-C(CH 3 ) 3 

Pr" 

-ch 2 ch 2 ch 3 

Ph 

-c 6 h 5 

Bu' 

-CH 2 CH(CH 3 ) 2 

Ac 

-coch 3 


Statements given under the heading Definition constitute an official 
definition of the substance, preparation or other article that is the subject of 
the monograph. They constitute instructions or requirements and are 
mandatory' in nature. 

Certain medicinal or pharmaceutical substances and other articles are 
defined by reference to a particular mediod of manufacture. A statement 
that a substance or article is prepared or obtained by a certain method 
constitutes part of the official definition and implies that other methods are 
not permitted. A statement that a substance may be prepared or obtained by 
a certain method, however, indicates that this is one possible method and 
does not imply that other mediods are proscribed. 
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Additional statements concerning the definition of formulated 
preparations are given in the general notice on Manufacture of Formulated 
Preparations. 

Statements given under the heading Production draw attention to particular 
aspects of the manufacturing process but are not necessarily comprehensive. 
They constitute mandatory instructions to manufacturers. They may relate, 
for example, to source materials, to the manufacturing process itself and its 
validation and control, to in-process testing or to testing that is to be 
carried out by the manufacturer on the final product (bulk material or 
dosage form) either on selected batches or on each batch prior to release. 
These statements cannot necessarily be verified on a sample of the final 
product by an independent analyst. The competent authority may establish 
that the instructions have been followed, for example, by examination of 
data received from the manufacturer, by inspection or by testing 
appropriate samples. 

The absence of a section on Production does not imply that attention to 
features such as those referred to above is not required. A substance, 
preparation or article described in a monograph of the Pharmacopoeia is to 
be manufactured in accordance with tire principles of good manufacturing 
practice and in accordance with relevant international agreements and 
supranational and national regulations governing medicinal products. 

Where in the section under the heading Production a monograph on a 
vaccine defines the characteristics of die vaccine strain to be used, any test 
methods given for confirming these characteristics are provided as examples 
of suitable methods. The use of these methods is not mandatory. 

Additional statements concerning the production of formulated 
preparations are given in the general notice on Manufacture of Formulated 
Preparations. 

Attention is drawn to the need to observe adequate hygienic precautions in 
the preparation and dispensing of pharmaceutical formulations. The 
principles of good pharmaceutical manufacturing practice should be 
observed. 

The Definition in certain monographs for pharmaceutical preparations is 
given in terms of the principal ingredients only. Any ingredient, other dian 
those included in the Definition, must comply with the general notice on 
Excipients and the product must conform with the Pharmacopoeial 
requirements. 

The Definition in other monographs for pharmaceutical preparations is 
presented as a full formula. No deviation from the stated formula is 
permitted except those allowed by the general notices on Colouring Agents 
and Antimicrobial Preservatives. Where additionally directions are given 
under the heading Extemporaneous Preparation these are intended for die 
extemporaneous preparation of relatively small quantities for short-tenn 
supply and use. When so prepared, no deviation from the stated directions 
is permitted. If, however, such a pharmaceutical preparation is 
manufactured on a larger scale with the intention that it may be stored, 
deviations from the stated directions are permitted provided that the final 
product meets the following criteria: 
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(1) compliance with all of the requirements stated in die monographs 

(2) retention of the essendal characteristics of the preparation made stricdy 
in accordance with the directions of the Pharmacopoeia. 

Monographs for yet other pharmaceutical preparations include both a 
Definition in terms of the principal ingredients and, under the side-heading 
Extemporaneous Preparation, a full formula together with, in some cases, 
directions for their preparation. Such full formulae and directions are 
intended for die extemporaneous preparation of relatively small quantities 
for short-term supply and use. When so prepared, no deviation from the 
stated formula and directions is permitted. If, however, such a 
pharmaceutical preparation is manufactured on a larger scale widi the 
intention that it may be stored, deviations from the formula and directions 
stated under the heading Extemporaneous Preparation are permitted 
provided that any ingredient, other than those included in the Definition, 
complies with the general notice on Excipients and that the final product 
meets the following criteria: 

(1) accordance with the Definition stated in the monograph; 

(2) compliance with all of die requirements stated in the monograph; 

(3) retention of the essential characteristics of the preparation made stricdy 
in accordance with the formula and directions of the Pharmacopoeia. 

In die manufacture of any official preparation on a large scale with the 
intention that it should be stored, in addition to following any instruction 
under the heading Production, it is necessary to ascertain that the product 
is satisfactory with respect to its physical and chemical stability and its state 
of preservation over die claimed shelf-life. This applies irrespective of 
whether the formula of the Pharmacopoeia and any instructions given under 
the heading Extemporaneous Preparation are followed precisely or 
modified. Provided that the preparation has been shown to be stable in 
other respects, deterioration due to microbial contamination may be 
inhibited by the incorporation of a suitable antimicrobial preservative. In 
such circumstances die label states appropriate storage conditions, the date 
after which the product should not be used and the identity and 
concentration of the antimicrobial preservative. 

The direction, given under the heading Extemporaneous Preparation, that a 
preparation must be freshly prepared indicates that it must be made not 
more than 24 hours before it is issued for use. The direction diat a 
preparation should be recently prepared indicates that deterioration is likely 
if the preparation is stored for longer than about 4 weeks at 15° to 25°. 

The methods of sterilisation used in preparing the sterile materials 
described in the Pharmacopoeia are given in Appendix XVIII. For aqueous 
preparations, steam sterilisation (heating in an autoclave) is the method of 
choice wherever it is known to be suitable. Any method of sterilisation must 
be validated with respect to both the assurance of sterility and the integrity 
of the product and to ensure that the final product complies with the 
requirements of the monograph. 

The term water used without qualification in formulae for formulated 
preparations means either potable water freshly drawn direct from the 
public supply and suitable for drinking or freshly boiled and cooled Purified 
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Water. The latter should be used if the public supply is from a local storage 
tank or if the potable water is unsuitable for a particular preparation. 

Where an excipient for which there is a pharmacopoeial monograph is used 
in preparing an official preparation it shall comply with that monograph. 
Any substance added in preparing an official preparation shall be 
innocuous, shall have no adverse influence on the therapeutic efficacy of the 
active ingredients and shall not interfere with the assays and tests of the 
Pharmacopoeia. Particular care should be taken to ensure that such 
substances are free from harmful organisms. 

If in a monograph for a formulated preparation defined by means of a full 
formula a specific colouring agent or agents is prescribed, suitable 
alternatives approved in the country' concerned may be substituted. 

When the term ‘suitable antimicrobial preservative’ is used it is implied that 
the preparation concerned will be effectively preserved according to the 
appropriate criteria applied and interpreted as described in the test for 
efficacy of antimicrobial preservation (Appendix XVI C). In certain 
monographs for formulated preparations defined by means of a full formula, 
a specific antimicrobial agent or agents may be prescribed; suitable 
alternatives may be substituted provided that their identity and 
concentration are stated on the label. 

Statements given under the heading Characteristics are not to be 
interpreted in a strict sense and are not to be regarded as official 
requirements. Statements on taste are provided only in cases where this 
property is a guide to the acceptability of the material (for example, a 
material used primarily for flavouring). The status of statements on 
solubility is given in the general notice on Solubility. 

Solubility Statements on solubility given under the heading 
Characteristics are intended as information on the approximate solubility at 
a temperature between 15’ and 25’, unless otherwise stated, and are not to 
be considered as official requirements. 

Statements given under headings such as Solubility' in ethanol express 
exact requirements and constitute part of the standards for the substances 
under which they occur. 

The following table indicates the meanings of the terms used in 
statements of approximate solubilities. 


Descriptive term 

Approximate volume of 
solvent in millilitres per 
gram of solute 

very soluble 

less than 1 

freely soluble 

from 1 to 10 

soluble 

from 10 to 30 

sparingly soluble 

from 30 to 100 

slightly soluble 

from 100 to 1000 

very slightly soluble 

from 1000 to 10,000 

practically insoluble 

more than 10,000 


The term ‘partly soluble’ is used to describe a mixture of which only 
some of the components dissolve. 
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Identification The tests described or referred to under the heading Identification are not 
necessarily sufficient to establish absolute proof of idenuty. They provide a 
means of verifying that the identity of the material being examined is in 
accordance with the label on the container. 

Unless otherwise prescribed, identification tests are carried out at a 
temperature between 15° and 25°. 

Reference spectra Where a monograph refers to an infrared reference 
spectrum, this spectrum is provided in a separate section of the 
Pharmacopoeia. A sample spectrum is considered to be concordant with a 
reference spectrum if the transmission minima (absorption maxima) of the 
principal bands in the sample correspond in position, relative intensities and 
shape to those of the reference. Instrumentation software may be used to 
calculate concordance widt a previously recorded reference spectrum. 

When tests for infrared absorption are applied to material extracted from 
formulated preparations, strict concordance with the specified reference 
spectrum may not always be possible, but nevertheless a close resemblance 
between the spectrum of the extracted material and die specified reference 
spectrum should be achieved. 

Assays and Tests The assays and tests described are the official methods upon which the 

standards of the Pharmacopoeia depend. The analyst is not precluded from 
employing alternative methods, including methods of micro-analysis, in any 
assay or test if it is known that the method used will give a result of 
equivalent accuracy. Local reference materials may be used for routine 
analysis, provided that these are calibrated against the official reference 
materials. In the event of doubt or dispute, the methods of analysis, the 
reference materials and the reference spectra of the Pharmacopoeia are 
alone authoritative. 

Where the solvent used for a solution is not named, tire solvent is 
Purified Water. 

Unless otherwise prescribed, the assays and tests are carried out at a 
temperature between 15° and 25 c . 

A temperature in a test for Loss on drying, where no temperature range 
is given, implies a range of ±2° about the stated value. 

Visual comparative tests, unless otherwise prescribed, are carried out 
using identical tubes of colourless, transparent, neutral glass with a flat 
base. The volumes of liquid prescribed are for use with tubes 16 mm in 
internal diameter; tubes with a larger internal diameter may be used but the 
volume of liquid examined must be increased so that the depth of liquid in 
the tubes is not less than that obtained when the prescribed volume of 
liquid and tubes 16 mm in internal diameter are used. Equal volumes of the 
liquids to be compared are examined down the vertical axis of the tubes 
against a white background or, if necessary, against a black background. 

The examination is carried out in diffuse light. 

Where a direction is given that an analytical operation is to be carried out 
‘in subdued light’, precautions should be taken to avoid exposure to direct 
sunlight or other strong light. Where a direction is given that an analytical 
operation is to be carried out ‘protected from light’, precautions should be 
taken to exclude actinic light by the use of low-actinic glassware, working in 
a dark room or similar procedures. 

For preparations other than those of fixed strength, the quantity to be 
taken for an assay or test is usually expressed in terms of the active 
ingredient. This means that the quantity of the active ingredient expected to 
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be present and the quantity of the preparation to be taken are calculated 
from the strength stated on the label. 

In assays the approximate quantity to be taken for examination is 
indicated but the quantity actually used must not deviate by more than 
10% from that stated. The quantity taken is accurately weighed or 
measured and the result of the assay is calculated from this exact quantity. 
Reagents are measured and the procedures are carried out with an accuracy 
commensurate with the degree of precision implied by the standard stated 
for the assay. 

In tests the stated quantity to be taken for examination must be used 
unless any divergence can be taken into account in conducting die test and 
calculating the result. The quantity taken is accurately weighed or measured 
with the degree of precision implied by the standard or, where the standard 
is not stated numerically (for example, in tests for Clarity and colour of 
solution), with the degree of precision implied by the number of significant 
figures stated. Reagents are measured and the procedures are carried out 
with an accuracy commensurate with this degree of precision. 

The limits stated in monographs are based on data obtained in normal 
analytical practice; they take account of normal analytical errors, of 
acceptable variations in manufacture and of deterioration to an extent 
considered acceptable. No further tolerances are to be applied to the limits 
prescribed to determine whether the article being examined complies with 
the requirements of the monograph. 

In determining compliance with a numerical limit, the calculated result of 
a test or assay is first rounded to tire number of significant figures stated, 
unless otherwise prescribed. The last figure is increased by 1 when the part 
rejected is equal to or exceeds one half-unit, whereas it is not modified 
when the pan rejected is less than a half-unit. 

In certain tests, the concentration of impurity is given in parentheses 
either as a percentage or in parts per million by weight (ppm). In 
chromatographic tests such concentrations are stated as a percentage 
irrespective of the limit. In other tests they are usually stated in ppm unless 
the limit exceeds 500 ppm. In those chromatographic tests in which a 
secondary spot or peak in a chromatogram obtained with a solution of the 
substance being examined is described as corresponding to a named 
impurity and is compared with a spot or peak in a chromatogram obtained 
with a reference solution of the same impurity, the percentage given in 
parentheses indicates the limit for that impurity. In those chromatographic 
tests in which a spot or peak in a chromatogram obtained with a solution of 
the substance being examined is described in terms other than as 
corresponding to a named impurity (commonly, for example, as any (other) 
secondary spot or peak) but is compared with a spot or peak in a 
chromatogram obtained with a reference solution of a named impurity, the 
percentage given in parentheses indicates an impurity limit expressed in 
terms of a nominal concentration of the named impurity. In 
chromatographic tests in which a comparison is made between spots or 
peaks in chromatograms obtained with solutions of different concentrations 
of the substance being examined, the percentage given in parentheses 
indicates an impurity limit expressed in terms of a nominal concentration of 
the medicinal substance itself. In some monographs, in particular those for 
certain formulated preparations, die impurity limit is expressed in terms of a 
nominal concentration of the active moiety rather than of the medicinal 
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substance itself. Where necessary for clarification the terms in which the 
limit is expressed are stated within the monograph. 

In all cases where an impurity limit is given in parentheses, the figures 
given are approximations for information only; conformity with the 
requirements is determined on the basis of compliance or otherwise with 
the stated test. 

The use of a proprietary designation to identify a material used in an 
assay or test does not imply that another equally suitable material may not 
be used. 

Methods of assay described as Suggested methods are not obligatory, but 
when another method is used its precision must be not less than that 
required for the Suggested method. 

For those antibiotics for which the monograph specifies a microbiological 
assay the potency requirement is expressed in the monograph in 
International Units (IU) per milligram. The material is not of 
pharmacopoeial quality if the upper fiducial limit of error is less than the 
stated potency. For such antibiotics the required precision of the assay is 
stated in the monograph in terms of the fiducial limits of error about the 
estimated potency. 

For other substances and preparations for which the monograph specifies 
a biological assay, unless otherwise stated, the precision of the assay is such 
that the fiducial limits of error, expressed as a percentage of the estimated 
potency, are within a range not wider than that obtained by multiplying by 
a factor of 10 the square roots of the limits given in the monograph for the 
fiducial limits of error about the stated potency. 

In all cases fiducial limits of error are based on a probability of 95% 

(P = 0.95). 

Where the biological assay is being used to ascertain the purity of the 
material, the stated potency means the potency stated on die label in terms 
of International Units (IU) or other Units per gram, per milligram or per 
millilitre. When no such statement appears on the label, the stated potency 
means die fixed or minimum potency required in the monograph. This 
interpretation of stated potency applies in all cases except where the 
monograph specifically directs otherwise. 

Where the biological assay is being used to determine the total activity in 
the container, the stated potency means the total number of International 
Units (IU) or other Units stated on the label or, if no such statement 
appears, die total activity calculated in accordance with the instructions in 
the monograph. 

Wherever possible the primary standard used in an assay or test is die 
respective International Standard or Reference Preparation established by 
the World Health Organization for international use and the biological 
activity is expressed in International Units (IU). 

In other cases, where Units are referred to in an assay or test, the Unit 
for a particular substance or preparation is, for the United Kingdom, die 
specific biological activity contained in such an amount of the respective 
primary standard as the appropriate international or national organisation 
indicates. The necessary information is provided with the primary standard. 

Unless odierwise directed, animals used in an assay or a test are healthy 
animals, drawn from a uniform stock, that have not previously been treated 
with any material tiiat will interfere with the assay or test. Unless odierwise 
stated, guinea-pigs weigh not less dian 250 g or, when used in systemic 
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toxicity tests, not less than 350 g. When used in skin tests they are white or 
light coloured. Unless otherwise stated, mice weigh not less than 17 g and 
not more than 22 g. 

Certain of the biological assays and tests of the Pharmacopoeia are such 
that in the United Kingdom they may be carried out only in accordance 
with the Animals (Scientific Procedures) Act 1986. Instructions included in 
such assays and tests in the Pharmacopoeia, with respect to the handling of 
animals, are therefore confined to those concerned with the accuracy and 
reproducibility of the assay or test. 

Certain monographs require the use of a reference substance, a reference 
preparation or a reference spectrum. These are chosen with regard to their 
intended use as prescribed in the monographs of the Pharmacopoeia and 
are not necessarily suitable in other circumstances. 

Any information necessary for proper use of the reference substance or 
reference preparation is given on the label or in the accompanying leaflet or 
brochure. Where no drying conditions are stated in the leaflet or on the 
label, the substance is to be used as received. No certificate of analysis or 
other data not relevant to the prescribed use of the product are provided. 
The products are guaranteed to be suitable for use for a period of three 
months from dispatch when stored under the appropriate conditions. The 
stability of the contents of opened containers cannot be guaranteed. The 
current lot is listed in the BP Laboratory website catalogue. Additional 
information is provided in Supplementary Chapter III E. 

Chemical Reference Substances The abbreviation BPCRS indicates 
a Chemical Reference Substance established by the British Pharmacopoeia 
Commission. The abbreviation CRS or EPCRS indicates a Chemical 
Reference Substance established by the European Pharmacopoeia 
Commission. Some Chemical Reference Substances are used for the 
microbiological assay of antibiotics and their activity is stated, in 
International Units, on the label or on the accompanying leaflet and defined 
in the same manner as for Biological Reference Preparations. 

Biological Reference Preparations The majority of the primary 
biological reference preparations referred to are the appropriate 
International Standards and Reference Preparations established by the 
World Health Organisation. Because these reference materials are usually 
available only in limited quantities, the European Pharmacopoeia has 
established Biological Reference Preparations (indicated by the 
abbreviation BRP or EPBRP) where appropriate. Where applicable, the 
potency of the Biological Reference Preparations is expressed in 
International Units. For some Biological Reference Preparations, where an 
international standard or reference preparation does not exist, the potency is 
expressed in European Pharmacopoeia Units. 

Statements under the side-heading Storage constitute non-mandatory 
advice. The substances and preparations described in the Pharmacopoeia 
are to be stored under conditions that prevent contamination and, as far as 
possible, deterioration. Unless otherwise stated in die monograph, the 
substances and preparations described in the Pharmacopoeia are kept in 
well-closed containers and stored at a temperature not exceeding 25 c . 
Precautions that should be taken in relation to the effects of die 
atmosphere, moisture, heat and light are indicated, where appropriate, in 
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the monographs. Further precautions may be necessary when some 
materials are stored in tropical climates or under other severe conditions. 

The expression ‘protected from moisture’ means that the product is to be 
stored in an airdght container. Care is to be taken when the container is 
opened in a damp atmosphere. A low moisture content may be maintained, 
if necessary, by the use of a desiccant in the container provided that direct 
contact with the product is avoided. 

The expression ‘protected from light’ means that the product is to be 
stored either in a container made of a material that absorbs actinic light 
sufficiently to protect the contents from change induced by such light or in 
a container enclosed in an outer cover that provides such protection or 
stored in a place from which all such light is excluded. 

The expression ‘tamper-evident container’ means a closed container fitted 
with a device that reveals irreversibly whether the container has been 
opened, whereas, the expression ‘tamper-proof container’ means a closed 
container in which access to the contents is prevented under normal 
conditions of use. The two terms are considered to be synonymous by the 
European Pharmacopoeia Commission. 

Labelling The labelling requirements of the Pharmacopoeia are not comprehensive, 
and the provisions of regulations issued in accordance with the 
requirements of the territory in which die medicinal product is to be used 
should be met. 

Licensed medicines intended for use within the United Kingdom must 
comply with the requirements of The Human Medicines Regulations 2012 
and European Directive 2001/83/EC, Title V (as amended) in respect of 
their labelling and package leaflets, together with those regulations for the 
labelling of hazardous materials. 

Best practice guidance on the labelling and packaging of medicines for 
use in the United Kingdom advises that certain items of information are 
deemed critical for the safe use of the medicine (see “Best Practice 
Guidance on the Labelling and Packaging of Medicines” issued by the 
MHRA, 2012). Further information and guidance on the labelling of 
medicinal products can be found in Supplementary Chapter I G. 

Such matters as the exact form of wording to be used and whether a 
particular item of information should appear on the primary label and 
additionally, or alternatively, on the package or exceptionally in a leaflet are, 
in general, outside the scope of the Pharmacopoeia. When the term ‘label’ 
is used in Labelling statements of the Pharmacopoeia, decisions as to where 
the particular statement should appear should therefore be made in 
accordance with relevant legislation. 

The label of every official formulated preparation other than those of 
fixed strength also states the content of the active ingredient or ingredients 
expressed in the terms required by the monograph. Where the content of 
active ingredient is required to be expressed in terms other than the weight 
of the official medicinal substance used in making the formulation, this is 
specifically stated under the heading Labelling. Unless otherwise stated in 
the monograph, the content of the active ingredient is expressed in terms of 
the official medicinal substance used in making the formulation. 

These requirements do not necessarily apply to unlicensed preparations 
supplied in accordance with a prescription. For requirements for unlicensed 
medicines see the general monograph on Unlicensed Medicines. 
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The statements given under this heading in monographs are intended only 
as information on the principal pharmacological actions or the uses of the 
materials in medicine or pharmacy. It should not be assumed that the 
substance has no other action or use. The statements are not intended to be 
binding on prescribers or to limit their discretion. 

Herbal and complementary medicines are classed as medicines under European 
Directive 200J/83/EC as amended. It is emphasised that, although requirements 
for the quality of the material are provided in the monograph to assist the 
registration scheme by the UK Licensing Authority, the British Pharmacopoeia 
Commission has not assessed the safety or efficacy of the material in traditional 
use. 

Monograph Title For traditional herbal medicines, the monograph 
title is a combination of the binomial name together with a description of 
use. Monographs for the material that has not been processed (the herbal 
drug) and the processed material (the herbal drug preparation) are 
published where possible. To distinguish between the two, the word 
‘Processed’ is included in die relevant monograph title. 

Definition Under the heading Definition, the botanical name together 
with any synonym is given. Where appropriate, for material that has not 
been processed, information on the collection/harvesting and/or 
treatment/drying of the whole herbal drug may be given. For processed 
materials, the method of processing, where appropriate, wall normally be 
given in a separate section. 

Characteristics References to odour are included only where this is 
highly characteristic. References to taste are not included. 

Control methods Where applicable, the control methods to be used in 
monographs are: 

(a) macroscopical and microscopical descriptions and chemical/ 
chromatographic tests for identification 

(b) tests for absence of any related species 

(c) microbial test to assure microbial quality 

(d) tests for inorganic impurities and non-specific purity tests, including 
extractive tests, Sulfated ash and Heavy metals, where appropriate 

(e) test for Loss on drying or Water 

(f) wherever possible, a method for assaying die active constituent(s) or 
suitable marker constituent(s). 

The macroscopical characteristics include those features that can be seen 
by the unaided eye or by the use of a hand lens. When two species/ 
subspecies of die same plant are included in the Definition, individual 
differences between the two are indicated where possible. 

The description of the microscopical characteristics of the powdered drug 
includes information on the dominant or the most specific characters. 

Where it is considered to be an aid to identification, illustrations of the 
powdered drug may be provided. 

The following aspects are controlled by the general monograph for 
Herbal Drugs: they are required to be free from moulds, insects, decay, 
animal matter and animal excreta. Unless otherwise prescribed the amount 
of foreign matter is not more than 2% w/w. Microbial contamination should 
be minimal. 
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In determining the content of the active constituents or the suitable 
marker substances measurements are made with reference to the dried or 
anhydrous herbal drug. In the tests for Acid-insoluble ash. Ash, Extractive 
soluble in ethanol, Loss on drying, Sulfated ash, Water, Water-soluble ash 
and Water-soluble extractive of herbal drugs, the calculations are made with 
reference to the herbal drug that has not been specifically dried unless 
otherwise prescribed in the monograph. 

Homoeopathic medicines are classed as medicines under European Directive 
2001/83IEC as amended. It is emphasised that , although requirements for the 
quality of the material are provided in the relevant monograph in order to assist 
the simplified registration scheme by the UK Licensing Authority, the British 
Phaiviacopoeia Commission has not assessed the safety or efficacy of the material 
in use. 

All materials used for the production of homoeopathic medicines, 
including excipients, must comply with European Pharmacopoeia or British 
Pharmacopoeia monographs for those materials. Where such European 
Pharmacopoeia or British Pharmacopoeia monographs do not exist, each 
material used for the production of homoeopathic medicines must comply 
with an official national pharmacopoeia of a Member State. 

British Pharmacopoeia monographs for homoeopathic medicines apply to 
homoeopathic stocks and mother tinctures only, but may be prefaced by a 
section which details the quality requirements applicable to the principle 
component where there is no European Pharmacopoeia or British 
Pharmacopoeia monograph for the material. These monographs also 
include either general statements on the methods of preparation or refer to 
specific methods of preparation given in the European Pharmacopoeia. 
Homoeopathic stocks and mother tinctures undergo the further process 
referred to as potentisation. Potentisation is a term specific to homoeopathic 
medicine and is a process of dilution of stocks and mother tinctures to 
produce the final product. 

Identification tests are established for the components in homoeopathic 
stocks and usually relate to those applied to the materials used in the 
production of the homoeopathic stocks. An assay is included for the 
principal component(s) where possible. For mother tinctures, an 
identification test, usually chromatographic, is established and, where 
applicable, an assay for the principle component(s); where appropriate, 
other tests, related to the solvent, dry matter or known adulterants, are 
included. 

Specifications have not been set for final homoeopathic products due to 
the high dilution used in their preparation and the subsequent difficulty in 
applying analytical methodology. 

Statements under Crude Drugs; Traditional Herbal and Complementary 
Medicines also apply to homoeopathic stocks and mother tinctures, when 
appropriate. 

The General Monograph for Unlicensed Medicines applies to those 
formulations used in human medicine that are prepared under a 
Manufacturer’s ‘Specials’ Licence or prepared extemporaneously under the 
supervision of a pharmacist, whether or not there is a published monograph 
for the specific dosage form. 

An article intended for medicinal use that is described by means of an 
official title must comply with the requirements of the relevant monograph. 
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A formulated preparation must comply throughout its assigned shelf-life 
(period of validity). The subject of any other monograph must comply 
throughout its period of use. 

Unlicensed medicines that are prepared under a Manufacturer’s 
‘Specials’ Licence comply with the requirements of the General Monograph 
for Pharmaceutical Preparations, the requirements of the General 
Monograph for Unlicensed Medicines and, where applicable, the 
requirements of the individual monograph for the specific dosage form. 

Unlicensed medicines prepared extemporaneously under the supervision 
of a pharmacist comply with the requirements of the General Monograph 
for Pharmaceutical Preparations, the requirements of the General 
Monograph for Unlicensed Medicines and, where applicable, the 
requirements of the individual monograph for the specific dosage form. 
While it is expected that extemporaneous preparations will demonstrate 
pharmacopoeial compliance when tested, it is recognised that it might not 
be practicable to carry out the pharmacopoeial tests routinely on such 
formulations. In the event of doubt or dispute, the methods of analysis, the 
reference materials and the reference spectra of the Pharmacopoeia are 
alone authoritative. 
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Part III 


Monographs and other texts of the European Pharmacopoeia that are incorporated 
in this edition of the British Pharmacopoeia are governed by the general notices of 
the European Pharmacopoeia; these are reproduced below. 

GENERAL NOTICES OF THE EUROPEAN 
PHARMACOPOEIA 

1.1. GENERAL STATEMENTS 

The General Notices apply to all monographs and other texts of the 
European Pharmacopoeia. 

The official texts of the European Pharmacopoeia are published in 
English and French. Translations in other languages may be prepared by 
the signatory States of the European Pharmacopoeia Convention. In case of 
doubt or dispute, the English and French versions are alone authoritative. 

In the texts of die European Pharmacopoeia, die word ‘Pharmacopoeia’ 
without qualification means the European Pharmacopoeia. The official 
abbreviation Ph. Eur. may be used to indicate the European 
Pharmacopoeia. 

The use of the tide or the subtitle of a monograph implies that the article 
complies with the requirements of the relevant monograph. Such references 
to monographs in the texts of die Pharmacopoeia are shown using the 
monograph tide and reference number in italics. 

A preparation must comply throughout its period of validity; a distinct 
period of validity and/or specifications for opened or broached containers 
may be decided by the competent authority. The subject of any other 
monograph must comply throughout its period of use. The period of 
validity that is assigned to any given article and the time from which that 
period is to be calculated are decided by the competent authority in light of 
experimental results of stability studies. 

Unless otherwise indicated in the General Notices or in die monographs, 
statements in monographs constitute mandatory requirements. General 
chapters become mandatory when referred to in a monograph, unless such 
reference is made in a way that indicates that it is not the intention to make 
the text referred to mandatory but rather to cite it for information. 

The active substances, excipients, pharmaceutical preparations and other 
articles described in the monographs are intended for human and veterinary 
use (unless explicitly restricted to one of diese uses). 

The quality standards represented by monographs are valid only where die 
articles in question are produced widiin the framework of a suitable quality 
system. The quality system must assure diat the articles consistendy meet 
the requirements of the Pharmacopoeia. 

The tests and assays described are the official methods upon which the 
standards of the Pharmacopoeia are based. With the agreement of the 
competent authority, alternative methods of analysis may be used for 
control purposes, provided that the methods used enable an unequivocal 
decision to be made as to whether compliance with the standards of the 
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monographs would be achieved if the official methods were used. In the 
event of doubt or dispute, the methods of analysis of the Pharmacopoeia are 
alone authoritative. 

(1) An article is not of Pharmacopoeia quality unless it complies with all 
the requirements stated in the monograph. This does not imply that 
performance of all the tests in a monograph is necessarily a prerequisite 
for a manufacturer in assessing compliance with the Pharmacopoeia 
before release of a product. The manufacturer may obtain assurance 
that a product is of Pharmacopoeia quality on the basis of its design, 
together with its control strategy and data derived, for example, from 
validation studies of the manufacturing process. 

(2) An enhanced approach to quality control could utilise process analytical 
technology (PAT) and/or real-time release testing (including parametric 
release) strategies as altemauves to end-product testing alone. Real-dme 
release testing in circumstances deemed appropriate by the competent 
authority is thus not precluded by the need to comply widt the 
Pharmacopoeia. 

(3) Reduction of animal testing: the European Pharmacopoeia is dedicated 
to phasing out the use of animals for test purposes, in accordance with 
the 3Rs (Replacement, Reduction, Refinement) set out in the European 
Convention for the Protection of Vertebrate Animals used for 
Experimental and Other Scientific Purposes. In demonstrating 
compliance with the Pharmacopoeia as indicated above (1), 
manufacturers may consider establishing additional systems to monitor 
consistency of production. With die agreement of the competent 
authority, the choice of tests performed to assess compliance with the 
Pharmacopoeia when animal tests are prescribed is established in such 

a way that animal usage is minimised as much as possible. 

Certain materials diat are the subject of a pharmacopoeial monograph may 
exist in different grades suitable for different purposes. Unless otherwise 
indicated in the monograph, die requirements apply to all grades of die 
material. In some monographs, particularly tiiose on excipients, a list of 
functionality-related characteristics diat are relevant to the use of the 
substance may be appended to die monograph for information. Test 
methods for determination of one or more of these characteristics may be 
given, also for information. 

Substances and preparations that are the subject of an individual 
monograph are also required to comply vvidi relevant, applicable general 
monographs. Cross-references to applicable general monographs are not 
normally given in individual monographs. 

General monographs apply to all substances and preparations within die 
scope of the Definition section of the general monograph, except where a 
preamble limits the application, for example to substances and preparations 
that are the subject of a monograph of the Pharmacopoeia. 

General monographs on dosage forms apply to all preparations of the 
type defined. The requirements are not necessarily comprehensive for a 
given specific preparation and requirements additional to diose prescribed 
in the general monograph may be imposed by the competent authority. 
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General monographs and individual monographs are complementary. If 
the provisions of a general monograph do not apply to a particular product, 
this is expressly stated in the individual monograph. 

The test methods given in monographs and general chapters have been 
validated in accordance with accepted scientific practice and current 
recommendations on analytical validation. Unless otherwise stated in the 
monograph or general chapter, validation of the test methods by the analyst 
is not required. 

When implementing a pharmacopoeial method, die user must assess 
whether and to what extent the suitability' of the method under the actual 
conditions of use needs to be demonstrated according to relevant 
monographs, general chapters and quality systems. 

The term ‘competent authority 1 means die national, supranational or 
international body or organisation vested with the authority for making 
decisions concerning die issue in question. It may, for example, be a 
national pharmacopoeia authority, a licensing audiority or an official control 
laboratory'. 

The expression ‘unless odierwise justified and authorised’ means that die 
requirements have to be met, unless the competent authority authorises a 
modification or an exemption where justified in a particular case. 

Statements containing the word ‘should 1 are informative or advisory. 

In certain monographs or other texts, the terms ‘suitable’ and 
‘appropriate’ are used to describe a reagent, micro-organism, test method 
etc.; if criteria for suitability are not described in the monograph, suitability 
is demonstrated to the satisfaction of the competent authority. 

Medicinal product (a) Any substance or combination of substances 
presented as having properties for treating or preventing disease in human 
beings and/or animals; or (b) any substance or combination of substances 
that may be used in or administered to human beings and/or animals with a 
view either to restoring, correcting or modifying physiological functions by 
exerting a pharmacological, immunological or metabolic action, or to 
making a medical diagnosis. 

Herbal medicinal product Any medicinal product, exclusively 
containing as active ingredients one or more herbal drugs or one or more 
herbal drug preparations, or one or more such herbal drugs in combination 
with one or more such herbal drug preparations. 

Active substance Any substance intended to be used in the manufacture 
of a medicinal product and that, when so used, becomes an active 
ingredient of the medicinal product. Such substances are intended to 
furnish a pharmacological activity or other direct effect in the diagnosis, 
cure, mitigation, treatment or prevention of disease, or to affect the 
structure and function of the body. 

Excipient (auxiliary substance). Any constituent of a medicinal product 
that is not an active substance. Adjuvants, stabilisers, antimicrobial 
preservatives, diluents, antioxidants, for example, are excipients. 

Certain general chapters contain a statement that the text in question is 
harmonised with the corresponding text of the Japanese Pharmacopoeia 
and/or the United States Pharmacopeia and that these texts are 
interchangeable. This implies diat if a substance or preparation is found to 
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comply with a requirement using an interchangeable method from one of 
these pharmacopoeias it complies with the requirements of the European 
Pharmacopoeia. In the event of doubt or dispute, the text of the European 
Pharmacopoeia is alone authoritative. 

Monographs and general chapters may contain references to documents 
issued by regulatory authorities for medicines, for example directives and 
notes for guidance of the European Union. These references are provided 
for information for users for the Pharmacopoeia. Inclusion of such a 
reference does not modify the status of the documents referred to, which 
may be mandatory or for guidance. 

1.2. OTHER PROVISIONS APPLYING TO GENERAL 
CHAPTERS AND MONOGRAPHS 

In tests with numerical limits and assays, the quantity stated to be taken for 
examination is approximate. The amount actually used, which may deviate 
by not more than 10 per cent from that stated, is accurately weighed or 
measured and the result is calculated from this exact quantity. In tests 
where the limit is not numerical, but usually depends upon comparison 
with the behaviour of a reference substance in the same conditions, the 
stated quantity is taken for examination. Reagents are used in the 
prescribed amounts. 

Quantities are weighed or measured with an accuracy commensurate with 
the indicated degree of precision. For weighings, the precision corresponds 
to plus or minus 5 units after the last figure stated (for example, 0.25 g is to 
be interpreted as 0.245 g to 0.255 g). For the measurement of volumes, if 
the figure after the decimal point is a zero or ends in a zero (for example, 
10.0 mL or 0.50 mL), the volume is measured using a pipette, a volumetric 
flask or a burette, as appropriate; otherwise, a graduated measuring cylinder 
or a graduated pipette may be used. Volumes stated in microlitres are 
measured using a micropipette or microsyringe. 

It is recognised, however, that in certain cases die precision with which 
quantities are stated does not correspond to the number of significant 
figures stated in a specified numerical limit. The weighings and 
measurements are then carried out with a sufficiently improved accuracy. 

Volumetric glassware complies with Class A requirements of the appropriate 
International Standard issued by the International Organisation for 
Standardisation. 

Unless otherwise prescribed, analytical procedures are carried out at a 
temperature between 15 C C and 25 °C. 

Unless otherwise prescribed, comparative tests are carried out using 
identical tubes of colourless, transparent, neutral glass with a flat base; the 
volumes of liquid prescribed are for use with tubes having an internal 
diameter of 16 mm, but tubes with a larger internal diameter may be used 
provided the volume of liquid used is adjusted (2.1.5). Equal volumes of 
the liquids to be compared are examined down die vertical axis of the tubes 
against a w'hite background, or if necessary against a black background. The 
examination is carried out in diffuse light. 

Any solvent required in a test or assay in which an indicator is to be used 
is previously neutralised to the indicator, unless a blank test is prescribed. 
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The term ‘water-bath’ means a bath of boiling water unless water at 
another temperature is indicated. Other methods of heating may be 
substituted provided die temperature is near to but not higher than 100 °C 
or the indicated temperature. 

The terms ‘dried to constant mass’ and ‘ignited to constant mass’ mean 
that 2 consecutive weighings do not differ by more than 0.5 mg, the 2 nd 
weighing following an additional period of drying or of ignition respectively 
appropriate to the nature and quantity of the residue. 

Where drying is prescribed using one of the expressions ‘in a desiccator’ 
or c in vacuo', it is carried out using the conditions described in chapter 
2.2.32. Loss on drying. 

The proper conduct of the analytical procedures described in the 
Pharmacopoeia and the reliability of the results depend, in part, upon the 
quality of the reagents used. The reagents are described in general chapter 
4. It is assumed that reagents of analytical grade are used, for some 
reagents, tests to determine suitability are included in the specifications. 

Where the name of the solvent is not stated, the term ‘solution’ implies a 
solution in water. 

Where the use of water is specified or implied in the analytical 
procedures described in the Pharmacopoeia or for the preparation of 
reagents, water complying with the requirements of the monograph Purified 
water (0008) is used, except that for many purposes the requirements for 
bacterial endotoxins ( Purified water in bulk) and microbial contamination 
(.Purified water in containers) are not relevant. The term ‘distilled water’ 
indicates purified water prepared by distillation. 

The term ‘ethanol’ without qualification means anhydrous ethanol. The 
term ‘alcohol’ without qualification means ethanol (96 per cent). Other 
dilutions of ethanol are indicated by the term ‘ethanol’ or ‘alcohol’ followed 
by a statement of the percentage by volume of ethanol (C 2 H 6 0) required. 

In defining content, the expression ‘per cent’ is used according to 
circumstances with one of 2 meanings: 

— per cent mlm (percentage, mass in mass) expresses the number of 
grams of substance in 100 g of final product; 

— per cent VfV (percentage, volume in volume) expresses the number of 
millilitres of substance in 100 mL of final product. 

The expression ‘parts per million’ (or ppm) refers to mass in mass, unless 
otherwise specified. 

Where an analytical procedure describes temperature without a figure, the 
general terms used have the following meaning: 

— in a deep-freeze: below —15 'C; 

— in a refrigerator: 2 C to 8 °C; 

— cold or cool: 8 C C to 15 °C; 

— room temperature: 15 ’C to 25 °C. 
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1.3. GENERAL CHAPTERS 

Materials used for containers are described in general chapter 3.1. General 
names used for materials, particularly plastic materials, each cover a range 
of products varying not only in the properties of the principal constituent 
but also in the additives used. The test methods and limits for materials 
depend on the formulation and are therefore applicable only for materials 
whose formulation is covered by the preamble to the specification. The use 
of materials with different formulations, and the test methods and limits 
applied to them, are subject to agreement by the competent authority. 

The specifications for containers in general chapter 3.2 have been 
developed for general application to containers of the stated category, but in 
view of the wide variety of containers available and possible new 
developments, the publication of a specification does not exclude the use, in 
justified circumstances, of containers that comply with other specifications, 
subject to agreement by the competent authority. 

Reference may be made within the monographs of the Pharmacopoeia to 
the definitions and specifications for containers provided in chapter 3.2. 
Containers. The general monographs for pharmaceutical dosage forms may, 
under the heading Definition/Production, require the use of certain types of 
container; certain other monographs may, under the heading Storage, 
indicate the type of container that is recommended for use. 

1.4. MONOGRAPHS 

Monograph titles are in English and French in the respective versions and 
there is a Latin subtitle. 

The relative atomic mass ( A r ) or the relative molecular mass (M r ) is shown, 
as and where appropriate, at the beginning of each monograph. The relative 
atomic and molecular masses and the molecular and graphic formulae do 
not constitute analytical standards for the substances described. 

CAS registry numbers are included for information in monographs, where 
applicable, to provide convenient access to useful information for users. 

CAS Registry Number is a registered trademark of the American 
Chemical Society. 

Statements under the heading Definition constitute an official definition of 
the substance, preparation or other article that is the subject of the 
monograph. 

Limits of content Where limits of content are prescribed, they are those 
determined by the method described under Assay. 

Herbal drugs In monographs on herbal drugs, the definition indicates 
whether the subject of the monograph is, for example, the whole drug or 
the drug in powdered form. Where a monograph applies to the drug in 
several states, for example both to the whole drug and the drug in 
powdered form, the definition states this. 

Statements under the heading Production draw attention to particular 
aspects of the manufacturing process but are not necessarily comprehensive. 
They constitute mandatory requirements for manufacturers, unless 
otherwise stated. They may relate, for example, to source materials; to the 
manufacturing process itself and its validation and control; to in-process 
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testing; or to testing that is to be carried out by the manufacturer on the 
final article, either on selected batches or on each batch prior to release. 
These statements cannot necessarily be verified on a sample of the final 
article by an independent analyst. The competent authority may establish 
that the instructions have been followed, for example, by examination of 
data received from the manufacturer, by inspection of manufacture or by 
testing appropriate samples. 

The absence of a Production section does not imply that attention to 
features such as those referred to above is not required. 

Choice of vaccine strain, Choice of vaccine composition The 
Production section of a monograph may define the characteristics of a 
vaccine strain or vaccine composition. Unless otherwise stated, test methods 
given for verification of these characteristics are provided for information as 
examples of suitable methods. Subject to approval by the competent 
authority, other test methods may be used without validation against the 
method shown in die monograph. 

Due to the increasing number of fraudulent activities and cases of 
adulteration, information may be made available to Ph. Eur. users to help 
detect adulterated materials (i.e. active substances, excipients, intermediate 
products, bulk products and finished products). 

To this purpose, a method for the detection of potential adulterants and 
relevant limits, together with a reminder that all stages of production and 
sourcing are subjected to a suitable quality system, may be included in this 
section of monographs on substances for which an incident has occurred or 
that present a risk of deliberate contamination. The frequency of testing by 
manufacturers or by users (e.g. manufacturers of intermediate products, 
bulk products and finished products, where relevant) depends on a risk 
assessment, taking into account the level of knowledge of die whole supply 
chain and national requirements. 

This section constitutes requirements for the whole supply chain, from 
manufacturers to users (e.g. manufacturers of intermediate products, bulk 
products and finished products, where relevant). The absence of this section 
does not imply that attention to features such as those referred to above is 
not required. 

The statements under the heading Characters are not to be interpreted in a 
strict sense and are not requirements. 

Solubility In statements of solubility in the Characters section, the terms 
used have the following significance, referred to a temperature between 
15 °C and 25 S C. 


Descriptive terra Approximate volume of solvent in millilitres 


per pram of solute 


Very soluble 

less than 

1 



Freely soluble 

from 

1 

to 

10 

Soluble 

from 

10 

to 

30 

Sparingly soluble 

from 

30 

to 

100 

Slightly soluble 

from 

100 

to 

1000 

Very slightly soluble 

from 

1000 

to 

10 000 

Practically insoluble 

more than 



10 000 
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The term ‘partly soluble’ is used to describe a mixture where only some 
of the components dissolve. The term ‘miscible’ is used to describe a liquid 
that is miscible in all proportions with the stated solvent. 

Identification Scope The tests given in the Identification section are not designed to give 
a full confirmation of the chemical structure or composition of the product; 
they are intended to give confirmation, with an acceptable degree of 
assurance, that the article conforms to the description on tire label. 

First and second identifications Certain monographs have 
subdivisions entitled ‘First identification’ and ‘Second identification’. The 
test or tests that constitute the ‘First identification’ may be used in ail 
circumstances. The test or tests that constitute the ‘Second identification’ 
may be used in pharmacies provided it can be demonstrated that the 
substance or preparation is fully traceable to a batch certified to comply 
with all the other requirements of the monograph. 

Certain monographs give two or more sets of tests for the purpose of the 
first identification, which are equivalent and may be used independently. 
One or more of these sets usually contain a cross-reference to a test 
prescribed in the Tests section of the monograph. It may be used to 
simplify the work of the analyst carrying out the identification and die 
prescribed tests. For example, one identification set cross-refers to a test for 
enantiomeric purity while the other set gives a test for specific optical 
rotation: dre intended purpose of the two is die same, that is, verification 
that the correct enantiomer is present. 

Powdered herbal drugs Monographs on herbal drugs may contain 
schematic drawings of die powdered drug. These drawings complement die 
description given in the relevant identification test. 

Tests and Assays Scope The requirements are not framed to take account of all possible 
impurities. It is not to be presumed, for example, that an impurity that is 
not detectable by means of the prescribed tests is tolerated if common sense 
and good pharmaceutical practice require diat it be absent. See also below 
under Impurities. 

Calculation Where die result of a test or assay is required to be 
calculated with reference to die dried or anhydrous substance or on some 
other specified basis, the determination of loss on drying, water content or 
other property is carried out by the method prescribed in the relevant test 
in the monograph. The words ‘dried substance’ or ‘anhydrous substance’ 
etc. appear in parendieses after the result. 

Where a quantitadve determination of a residual solvent is carried out 
and a test for loss on drying is not carried out, die content of residual 
solvent is taken into account for the calculation of the assay content of the 
substance, die specific optical rotation and die specific absorbance. No 
further indication is given in die specific monograph. 

Limits The limits prescribed are based on data obtained in normal 
analytical practice; diey take account of normal analytical errors, of 
acceptable variations in manufacture and compounding and of deterioration 
to an extent considered acceptable. No further tolerances are to be applied 
to the limits prescribed to determine whether die article being examined 
complies with the requirements of the monograph. 

In determining compliance widi a numerical limit, die calculated result of 
a test or assay is first rounded to the number of significant figures stated, 
unless odierwise prescribed. The limits, regardless of whether the values are 
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expressed as percentages or as absolute values, are considered significant to 
the last digit shown (for example 140 indicates 3 significant figures). The 
last figure of the result is increased by one when the part rejected is equal to 
or exceeds one half-unit, whereas it is not modified when the part rejected 
is less than a half-unit. 

Indication of permitted limit of impurities The acceptance criteria 
for related substances are expressed in monographs either in terms of 
comparison of peak areas (comparative tests) or as numerical values. For 
comparative tests, the approximate content of impurity tolerated, or the 
sum of impurities, may be indicated in brackets for information only. 
Acceptance or rejection is determined on the basis of compliance or non- 
compliance with the stated test. If the use of a reference substance for tire 
named impurity is not prescribed, this content may be expressed as a 
nominal concentration of the substance used to prepare the reference 
solution specified in the monograph, unless otherwise described. 

Herbal drugs For herbal drugs, the sulfated ash, total ash, water-soluble 
matter, alcohol-soluble matter, water content, content of essential oil and 
content of active principle are calculated with reference to the drug that has 
not been specially dried, unless otherwise prescribed in the monograph. 

Equivalents Where an equivalent is given, for the purposes of the 
Pharmacopoeia only the figures shown are to be used in applying die 
requirements of the monograph. 

Culture media The culture media described in monographs and general 
chapters have been found to be satisfactory for the intended purpose. 
However, the components of media, particularly those of biological origin, 
are of variable quality, and it may be necessary for optimal performance to 
modulate the concentration of some ingredients, notably: 

— peptones and meat or yeast extracts, with respect to their nutritive 
properties; 

— buffering substances; 

— bile salts, bile extract, deoxycholate, and colouring matter, depending 
on their selective properties; 

— antibiotics, with respect to their activity. 

Storage The information and recommendations given under the heading Storage do 
not constitute a pharmacopoeial requirement but the competent authority 
may specify particular storage conditions that must be met. 

The articles described in the Pharmacopoeia are stored in such a way as 
to prevent contamination and, as far as possible, deterioration. Where 
special conditions of storage are recommended, including the type of 
container (see section 1.3. General chapters) and limits of temperature, they 
are stated in the monograph. 

The following expressions are used in monographs under Storage with 
the meaning shown. 

In an airtight container Means that the product is stored in an airtight 
container (3.2). Care is to be taken when the container is opened in a damp 
atmosphere. A low moisture content may be maintained, if necessary, by 
the use of a desiccant in the container provided that direct contact with the 
product is avoided. 

Protected from light Means that the product is stored either in a 
container made of a material that absorbs actinic light sufficiently to protect 
the contents from change induced by such light, or in a container enclosed 
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in an outer cover that provides such protection, or is stored in a place from 
which all such light is excluded. 


Labelling 


Warnings 


Impurities 


Functionality- 
Related 
Characteristics of 
Excipients 


Reference 

Standards 


In general, labelling of medicines is subject to supranational and national 
regulation and to international agreements. The statements under the 
heading Labelling are not therefore comprehensive and, moreover, for the 
purposes of the Pharmacopoeia only those statements that are necessary to 
demonstrate compliance or non-compliance with the monograph are 
mandatory. Any other labelling statements are included as 
recommendations. When the term ‘label’ is used in the Pharmacopoeia, the 
labelling statements may appear on the container, the package, a leaflet 
accompanying the package, or a certificate of analysis accompanying the 
ardcle, as decided by the competent authority. 

Materials described in monographs and reagents specified for use in the 
Pharmacopoeia may be injurious to health unless adequate precautions are 
taken. The principles of good quality control laboratory practice and the 
provisions of any appropriate regulations are to be observed at all times. 
Attention is drawn to particular hazards in certain monographs by means of 
a warning statement; absence of such a statement is not to be taken to 
mean that no hazard exists. 

A list of all known and potential impurities that have been shown to be 
detected by tire tests in a monograph may be given. See also chapter 5.10. 
Control of impurities in substances for pharmaceutical use. The impurities are 
designated by a letter or letters of the alphabet. Where a letter appears to be 
missing, the impurity designated by this letter has been deleted from the list 
during monograph development prior to publication or during monograph 
revision. 

Monographs on excipients may have a secdon on functionality-related 
characteristics. The characteristics, any test methods for determinauon and 
any tolerances are not mandatory requirements; they may nevertheless be 
relevant for use of the excipient and are given for informadon (see also 
section 1.1. General statements). 

Certain monographs require the use of reference standards (chemical 
reference substances, herbal reference standards, biological reference 
preparadons, reference spectra). See also chapter 5.12. Reference standards. 
The European Pharmacopoeia Commission establishes the official reference 
standards, which are alone authoritative in case of arbitration. These 
reference standards are available from the European Directorate for the 
Quality of Medicines & HealthCare (EDOM). Information on the available 
reference standards and a batch validity statement can be obtained via the 
EDQM website. 
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1.5. ABBREVIATIONS AND SYMBOLS 


A 

Absorbance 

mp 

Melting point 

A percent 
cm 

Specific absorbance 

20 

"D 

Refractive index 

A r 

Relative atomic mass 

Ph. Eur. U. 

European Pharmacopoeia Unit 

Md 

Specific optical rotation 

PPb 

Parts per billion (micrograms per kilogram) 

bp 

Boiling point 

ppm 

Parts per million (milligrams per kilogram) 

BRP 

Biological Reference Preparation 

R 

Substance or solution defined under 

CRS 

Chemical Reference Substance 


4. Reagents 

jlQ 

“20 

Relative density 

R f 

Retardation factor (see chapter 2.2.46) 

X 

Wavelength 

R,r 

Used in chromatography to indicate the ratio 
of the distance travelled by a substance to the 

HRS 

Herbal reference standard 


distance travelled by a reference substance 

IU 

International Unit 

RV 

Substance used as a primary standard in 

M 

Molarity 


volumetric analysis (chapter 4.2.1) 

M r 

Relative molecular mass 




Abbreviations used in the monographs on immunoglobulins, immunosera and vaccines 


LD 50 The statistically determined quantity of a 

substance that, when administered by die 
specified route, may be expected to cause the 
death of 50 per cent of the test animals within 
a given period 

MLD Minimum lethal dose 

L+/10 dose The smallest quantity of a toxin that, in the 

conditions of the test, when mixed with 0.1 IU 
of antitoxin and administered by the specified 
route, causes die death of the test animals 
within a given period 


L+ dose The smallest quantity of a toxin that, in die 
conditions of the test, when mixed with 1 1U 
of antitoxin and administered by the specified 
route, causes die death of die test animals 
within a given period 

lr/100 dose The smallest quantin’ of a toxin that, in die 
conditions of die test, when mixed with 
0.01 IU of antitoxin and injected 
intracutaneously causes a characteristic 
reaction at the site of injection within a 
given period 

Lp/10 dose The smallest quantity of toxin that, in the 

conditions of the test, when mixed with 0.1 IU 
of antitoxin and administered by the specified 
route, causes paralysis in the test animals 
within a given period 


Lo/10 dose The largest quantity of a toxin that, in the 

conditions of die test, when mixed with 0.1 IU 
of antitoxin and administered by the specified 
route, does not cause symptoms of toxicity in 
the test animals within a given period 

Lf dose The quantity of toxin or toxoid that flocculates 
in the shortest time with 1 IU of antitoxin 

CCID 50 The statistically determined quantity of virus 
that may be expected to infect 50 per cent of 
die cell cultures to which it is added 


EID 50 The statistically determined quantity of virus 
that may be expected to infect 50 per cent of 
fertilised eggs into which it is inoculated 

ID 50 The statistically determined quantity of a virus 

that may be expected to infect 50 per cent of 
the animals into which it is inoculated 

PD 50 The statistically determined dose of a vaccine 

that, in the conditions of the test, may be 
expected to protect 50 per cent of the animals 
against a challenge dose of die micro¬ 
organisms or toxins against which it is active 

ED 50 The statistically determined dose of a vaccine 

that, in the conditions of the test, may be 
expected to induce specific antibodies in 
50 per cent of the animals for the relevant 
vaccine antigens 

PFU Pock-forming units or plaque-forming units 

SPF Specificd-pathogen-free. 
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Collections of micro-organisms 


ATCC American Type Culture Collection 

10801 University Boulevard 
Manassas, Virginia 20110-2209, USA 

C.I.P. Collection de Bacterics de rinstitut Pasteur 

B.P. 52, 25 rue du Docteur Roux 
75724 Paris Cedex 15, France 

IMI International Mycological Institute 

Bakeham Lane 

Surrey T\V20 9TY, Great Britain 

I.P. Collection Nationale de Culture de 

Microorganismes (C.N.C.M.) 

Institut Pasteur 

25, rue du Docteur Roux 

75724 Paris Cedex 15, France 

NCIMB National Collection of Industrial and Marine 

Bacteria Ltd 
23 St Machar Drive 
Aberdeen AB2 1RY, Great Britain 

NCPF National Collection of Pathogenic Fungi 
London School of Hygiene and Tropical 
Medicine 
Keppcl Street 

London WClE 7HT, Great Britain 


NCTC National Collection of Type Cultures 
Central Public Health Laboratory 
Colindale Avenue 
London N\V9 5HT, Great Britain 

NCYC National Collection cf Yeast Cultures 

AFRC Food Research Institute 
Colney Lane 

Norwich NR4 7UA, Great Britain 

N1TE Biological Resource Center 

Department of Biotechnology 
National Institute of Technology and 
Evaluation 

2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, 

292-0818 

Japan 

S.S.l. Statens Serum Institut 

80 Amager Boulevard, Copenhagen, Denmark 


1.6. UNITS OF THE INTERNATIONAL SYSTEM (SI) USED IN 
THE PHARMACOPOEIA AND EQUIVALENCE WITH OTHER 
UNITS 


International The International System of Units comprises 3 classes of units, namely base 
System Of Units units, derived units and supplementary units 1 . The base units and their 
(SI) definitions are set out in Table 1.6-1. 

The derived units may be formed by combining the base units according 
to die algebraic relationships linking the corresponding quantities. Some of 
these derived units have special names and symbols. The SI units used in 
die Pharmacopoeia are shown in Table 1.6-2. 

Some important and widely used units outside the Internadonal System 
are shown in Table 1.6-3. 

The prefixes shown in Table 1.6-4 are used to form die names and 
symbols of the decimal multiples and submultiples of SI units. 


1 The definitions of die units used in the International System are give? t in the booklet l ‘Le Systenie International d'Uniles (SI)” published by 
the Bureau International des Poids et Mestires, PavilUon de Breuuil, P-92310 Sevres. 
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Notes 1 . In the Pharmacopoeia, the Celsius temperature is used (symbol t). 

This is defined by the following equation: 

t = T-To 

where T 0 = 273.15 K by definition. The Celsius or centigrade 
temperature is expressed in degree Celsius (symbol °C). The unit 
‘degree Celsius’ is equal to the unit ‘lcelvin’. 

The practical expressions of concentrations used in the Pharmacopoeia 
are defined in the General Notices. 

The radian is the plane angle between two radii of a circle that cut off 
on the circumference an arc equal in length to the radius. 

In the Pharmacopoeia, conditions of centrifugation are defined by 
reference to the acceleration due to gravity (g ): 

g = 9.806 65 m ■ s~ 2 

5. Certain quantities without dimensions are used in the Pharmacopoeia: 
relative density (2.2.5), absorbance (2.2.25), specific absorbance 
(2.2.25) and refractive index (2.2.6). 

6. The microkatal is defined as die enzymic activity that, under defined 
conditions, produces the transformation (e.g. hydrolysis) of 1 micromole 
of the substrate per second. 


2 . 

3. 

4. 


Table 1.6.-1. - SI base units 


Quantity 

Unit 

Definition 

Name 

Symbol 

Name 

Symbol 

Length 

/ 

metre 

m 

The metre is the length of the path travelled by light in a vacuum during a time 
interval of 1/299 792 45B of a second. 

Mass 

m 

kilogram 

kg 

The kilogram is equal to the mass of the international prototype of the kilogram. 

Time 

t 

second 

- s 

The second is the duration of 9 192 631 770 periods of the radiation corresponding 
to the transition between the two hyperfine levels of the ground state of the 
caesium-133 atom. 

Elech-ic current 

1 

ampere 

A 

The ampere is that constant current which, maintained in two straight parallel 
conductors of infinite length, of negligible circular cross-section and placed 1 metre 
apart in vacuum would produce between these conductors a force equal to 2 x 10* 7 
newton per metre of length. 

Thermodynamic 

temperature 

T 

kelvin 

K 

The kelvin is the fraction 1 273.16 of the thermodynamic temperature of the triple 
point of water. 

Amount of substance 

n 

mole 

mol 

The mole is the amount of substance of a system containing as many elementary 
entities as there are atoms in 0.012 kilogram of carbon-12*. 

Luminous intensity 

1 , 

candela 

cd 

The candela is the luminous intensity in a given direction of a source emitting 
monochromatic radiation with a frequency of 540 x JO 12 hertz and whose energy 
intensity in that direction is 1/683 watt per stcradian. 


* When the mole is used, the elementary entities must be specified and may be atoms, molecules, ions, electrons, other particles or specified groups of 
such particles. 
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Table 1.6.-2. - SI units used in the European Pharmacopoeia and equivalence with other units 


Quantity 

Unit 


Name 

Symbol 

Name 

Symbol 

Expression In SI 
base units 

Expression in other 
SI units 

Conversion of other units into SI units 

Wave number 

V 

one per metre 

]/m 

m' 1 



Wavelength 

X 

micrometre 

nanometre 

pm 

nm 

10-‘m 

lO-’m 



Area 

AS 

square metre 

m 2 

m 2 



Volume 

V 

cubic metre 

m 3 

m 3 


1 mL = 1 cm 3 « 10' 6 m 3 

Frequency 

V 

hertz 

Hz 

s- 1 



Density 

P 

kilogram per cubic 
metre 

kg/m 3 

kgm" 3 


1 g/mL s 1 g/cm 3 =» 10 3 kgm -3 

Velocity 

v 

metre per second 

m/s 

m-s' 1 



Force 

F 

newton 

N 

mkg-s" 2 


1 dyne = 1 g-cm-s" 3 = 10' 5 N 

1 kp - 9.806 65 N 

Pressure 

P 

pascal 

Pa 

m' ‘•kgs' 2 

Nm* 2 

1 dyne/cm 2 = 10' 1 Pa = 10' 1 Nm** 2 

1 atm = 101 325 Pa = 101.325 kPa 

1 bar = 10 5 Pa » 0.1 MPa 

1mm Hg B 133.322 387 Pa 

ITorr- 133.322 36B Pa 
lpsi = 6.894 757 kPa 

Dynamic 

viscosity 

n 

pascal second 

Pas 

nr'kg-s" 1 

Nsm* 3 

IP - lO^Pa-s-lO^N-sm' 2 

1 cP = 1 mPa-s 

Kinematic 

viscosity 

V 

square metre per 
second 

m=/s 

mV 

Pa-sm l kg* 1 
Nm-s-kg - ' 

1 St=* 1 cmV 1 * 10'* mV 

Energy 

W 

joule 

J 

nrkgs -2 

Nm 

1 erg = 1 cm^g-s" 2 = 1 dymrem = 10' 7 J 

1 cal “4.1868 J 

Power 

Radiant flux 

P 

watt 

W 

m 2 kg-s -3 

Nms" 1 

J-s' 1 

1 erg/s ■ 1 dyne-cm-s -1 = 

10' 7 W» 10‘ 7 N•m•s■ , -10- 7 >s■ , 

Absorbed dose 
(of radiant 
energy) 

D 

gray 

Gy 

mV 2 

Jkg- 1 

1 rad = 10' 2 Cy 

Electric 

potential, 

electromotive 

force 

V 

volt 

V 

m 2 - kg-s°A' 1 

WA* 1 


Electric 

resistance 

R 

ohm 

0 

nr kg-s' 3 -A"‘ 

VA-' 


Quantity of 
electricity 

Q 

coulomb 

C 

A-s 



Activity of a 
radionuclide 

A 

becquerel 

Bq 

s' 1 


1 Ci = 3710 3 Bq * 37*10’ s'* 

Concentration 
(of amount of 
substance), 
molar 

concentration 

c 

mole per cubic 
metre 

mol/m 3 

molm' 3 


1 mol/L ■ 1 M - 1 mol/dm 3 * 10 3 molm' 3 

Mass 

concentration 

P 

kilogram per cubic 
metre 

kg/m 3 

kgm* 3 


1 g/L = 1 g/dm 3 “ 1 kgm' 3 
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Table 1.6.-3. - Units used with the International System 


Quantity 

Unit 

Value in SI units 


Name 

Symbol 


Time 

minute 

min 

1 min = 60 s 


hour 

h 

1 h = 60 min = 3600 s 


day 

d 

1 d = 24 h “ 86 400 s 

Plane angle 

degree 

• 

1° = (n/180) rad 

Volume 

litre 

L 

1 L = 1 dm 3 55 10" 3 m 3 

Mass 

tonne 

t 

1 t ~ 10 3 kg 

Rotational 

frequency 

revolution 
per minute 

r/min 

1 r/min *= (1/60) s"’ 


Table 1.6.-4. - Decimal multiples and sub-multiples of units 


Factor 

Prefix 

Symbol 

Factor 

Prefix 

Symbol 

10“ 

exa 

E 

io-» 

deci 

d 

10 15 

peta 

P 

10* 2 

centi 

c 

10 53 

lera 

T 

10° 

milli 

m 

io" 

giga 

G 

io-‘ 

micro 

M 

10 G 

mega 

M 

10- ,J 

nano 

n 

10 3 

kilo 

k 

10- 

pico 

P 

10 2 

hecto 

h 

io- 15 

femto 

f 

10' 

dcca 

da 

10-“ 

atto 

a 
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MEDICINAL AND PHARMACEUTICAL 
SUBSTANCES 


Substances for Pharmaceutical * * 

Use 

(Ph. Eur monograph 2034) 

Pit Ear ___ 

DEFINITION 

Substances for pharmaceutical use are any organic or 
inorganic substances that are used as active substances or 
excipients for the production of medicinal products for 
human or veterinary use* They may be obtained from natural 
sources or produced by extraction from raw matchals* 
fermentation or synthesis. 

This general monograph does not apply to herbal drugs, 
herbal drugs for homoeopathic preparations, herbal drug 
preparations, extracts, or mother tinctures for homoeopathic 
preparations, which are the subject of separate general 
monographs (Herbal drugs (1433), Herbal drugs for 
homoeopathic preparations (2045), Herbal drug 
preparations (1434), Extracts (0765), Mother tinctures for 
homoeopathic preparations (2029)). It does not apply to raw 
materials for homoeopathic preparations, except where there 
is art individual monograph for the substance in the non- 
homoeopathic pan of the Pharmacopoeia, 

Tills general monograph does not apply to chemical 
precursors for radiopharmaceutical preparations which are 
the subject of a separate monograph (Chemical precursors for 
radiopharmaceutical preparations (2902)), 

Where a substance for pharmaceutical use not described in 
an individual monograph of the Pharmacopoeia is used in a 
medicinal product prepared for the special needs of 
individual patients, the need for compliance with the present 
general monograph is decided in the light of a risk 
assessment that takes account of the available quality of the 
substance and its intended use. 

Where medicinal products are manufactured using 
substances for pharmaceutical use of human or animal origin, 
the requirements of chapter 5.1.7. Viral safety apply. 
Substances for pharmaceutical use may be used as such or as 
starting materials for subsequent formulation to prepare 
medicinal products* Depending on the formulation, certain 
substances may be used either as active substances or as 
excipients. Solid substances may be compacted, coated, 
granulated, powdered to a certain fineness, or processed in 
other ways. A monograph is applicable to a substance 
processed with an excipient only where such processing is 
mentioned in the definition section of the monograph. 
Substance for pharmaceutical use of special grade Unless 
otherwise indicated or restricted in the individual 
monographs, a substance for pharmaceutical use is intended 
for human and veterinary use, and is of appropriate quality 
for the manufacture of all dosage forms in which it can be 
used. 

Polymorphism Individual monographs do not usually specify 
crystalline or amorphous forms, unless bioavailability is 
affected. All forms of a substance for pharmaceutical use 
comply with the requirements of the monograph, unless 
otherwise indicated. 


PRODUCTION 

Substances for pharmaceutical use arc manufactured by 
procedures that are designed to ensure a consistent quality 
and comply with the requirements of the individual 
monograph or approved specification. 

The manufacture of active substances must take place under 
conditions of good manufacturing practice. 

The provisions of general chapter 5JO apply to the control of 
impurities in substances for pharmaceutical use. 

Whether or not it is specifically stated in the individual 
monograph that the substance for pharmaceutical use: 

— is a recombinant protein or another substance obtained as 
a direct gene product based on genetic modification, 
where applicable, the substance also complies with the 
requirements of the general monograph Products of 
recombinant DMA technology’ (0784); 

— is obtained from animals susceptible to transmissible 
spongiform encephalopathies other than by experimental 
challenge, where applicable, the substance also complies 
with the requirements of the general monograph Products 
with risk of transmitting agents of animal spongiform 
encephalopathies (1483); 

— ts a substance derived from a fermentation process, 
whether or not the micro-organisms involved are modified 
by traditional procedures or recombinant DNA (rDNA) 
technology, where applicable, the substance also complies 
with the requirements of the general monograph Products 
of fermentation (1468 ), 

If solvents are used during production, they are of suitable 
quality. In addition, their toxicity and their residual level are 
taken into consideration (5.4). If water is used during 
production, it is of suitable quality. 

If substances are produced or processed to yield a certain 
form or grade, that specific form or grade of the substance 
complies with the requirements of the monograph. Certain 
functionality-related tests may be described to control 
properties that may influence the suitability of the substance 
and subsequently the properties of dosage forms prepared 
from it* 

Powdered substances May be processed to obtain a certain 
degree of fineness (2.9,55), 

Compacted substances Are processed to increase the particle 
size or to obtain particles of a specific form and/or to obtain 
a substance with a higher bulk density. 

Coated active substances Consist of particles of the active 
substance coated with one or more suitable excipients. 
Granulated active substances Are particles of a specified size 
and/or form produced from the active substance by 
granulation directly or with one or more suitable excipients. 

If substances are processed with excipients, these excipients 
comply with the requirements of the relevant monograph or, 
where no such monograph exists, the approved specification. 
Where active substances have been processed with excipients 
to produce, for example, coated or granulated substances, the 
processing is carried out under conditions of good 
manufacturing practice and the processed substances are 
regarded as intermediates in the manufacture of a medicinal 
product. 

CHARACTERS 

The statements under the heading Characters 
(e,g. statements about the solubility or a decomposition 
point) are not to be interpreted in a strict sense and are not 
requirements. They are given for information. 
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Where a substance may show polymorphism, this may be 
stated under Characters in order to draw this to the attention 
of the user who may have to take this characteristic into 
consideration during formulation of a preparation. 

IDENTIFICATION 

Where under Identification an individual monograph 
contains subdivisions entitled ‘First identification' and 
‘Second identification', the test or tests that constitute the 
‘First identification' may be used in all circumstances. 

The test or tests dial constitute the ‘Second identification' 
may be used in pharmacies provided it can be demonstrated 
that the substance or preparation is fully traceable to a batch 
certified to comply with all the other requirements of the 
monograph. 

Certain monographs give two or more sets of tests for the 
purpose of the first identification, which are equivalent and 
may be used independently. One or more of these sets 
usually contain a cross-reference to a test prescribed in the 
Tests section of the monograph. It may be used to simplify 
the work of the analyst carrying out the identification and the 
prescribed tests. For example, one identification set cross* 
refers to a test for enantiomeric purity while the other set 
gives a test for specific optical rotation: the intended purpose 
of the two is the same, that is, verification that the correct 
enantiomer is present. 

TESTS 

Polymorphism (5*9) 

If the nature of a crystalline or amorphous form imposes 
restrictions on its use in preparations, the nature of the 
specific crystalline or amorphous form is identified, its 
morphology is adequately controlled and its identity is stated 
on the label. 

Related substances 

Unless otherwise prescribed or justified and authorised, 
organic impurities in active substances are to be reported, 
identified wherever possible, and qualified as indicated in 
Table 2034,-1 or in Table 2034.-2 for peptides obtained by 
chemical synthesis. 


Table 2034,-L - Reporting t identification and qualification of 
organic impurities in active substances 


Us* 

Maximum 

Report* 

Identification 

Qualification 


daily 

ing 

threshold 

threshold 


dose 

threshold 



Human 

S 2 g/day 

> 0.05 per 

> 0.10 per 

> 0,15 per 

us« or 


tent 

cent or a 

cent or a 

human 



daily intake 

daily Intake 

and 



of > 1,0 mg 

of > 1.0 mg 

veterinary 



(whichever is 

(whichever is 

use 



the lower) 

the lower) 

Human 

> 2 g/day 

> 0.03 per 

> 0,05 per cent 

> 0,05 per 

use or 


cent 


cent 

human 





and 





veterinary 





use 





Veterinary 

Not 

> 0,10 per 

> 0.20 per cent 

> 0.50 per 

use only 

applicable 

cent 


cent 

Table 2034.- 

2, - Reporting> identification and qualification of 

organic impurities in peptides obtained by chemical synthesis 

Reporting 


Identification 

Qualification 

threshold 


threshold 

threshold 

> 0J per cent 

> 0.5 per cent 

> 1.0 per cent 


Specific thresholds may be applied for impurities known to 
be unusually potent or to produce toxic or unexpected 
pharmacological effects. 


If the individual monograph does not provide suitable control 
for a new impurity, a suitable test for control must be 
developed and included in the specification for the substance. 
The requirements above do not apply to biological and 
biotechnological products, oligonucleotides, products of 
fermentation and semi-synthetic products derived therefrom, 
to crude products of animal or plant origin or herbal 
products. 

For active substances in a new application for a medicinal 
product for human use, the requirements of the guideline on 
the limits of geno toxic impurities and the corresponding 
questions and answers documents published on the website 
of the European Medicines Agency (or similar evaluation 
principles for non-European Union member states) must be 
followed. 

Residual solvents 

are limited according to the principles defined in chapter 5.4, 
using general method 2.4.24 or another suitable method. 
Where a quantitative determination of a residual solvent is 
carried out and a test for loss on drying is not carried out, 
the content of residual solvent is taken into account for 
calculation of the assay content of the substance, the specific 
optical rotation and the specific absorbance. 

Microbiological quality 

Individual monographs give acceptance criteria for 
microbiological quality wherever such control is necessary. 
Table 5 J *4.-2. - Acceptance criteria for microbiological quality of 
non-stmk substances for pharmaceutical use in chapter 5,/. 4. 
Microbiological quality of non-sterile pharmaceutical preparations 
and substances for pharmaceutical use gives recommendations 
on microbiological quality that are of general relevance for 
substances subject to microbial contamination. Depending on 
the nature of the substance and its intended use, different 
acceptance criteria may be justified. 

Sterility (26./) 

If intended for use in the manufacture of sterile dosage forms 
without a further appropriate sterilisation procedure, or if 
offered as sterile grade, the substance for pharmaceutical use 
complies with the test for sterility. 

Bacterial endotoxins ( 2.6.14) 

If offered as bacterial endotoxin-free grade, the substance for 
pharmaceutical use complies with the test for bacterial 
endotoxins. The limit and test method (if not gelation 
method A) are stated in the individual monograph. The limit 
is calculated in accordance with the recommendations in 
general chapter 5.1.10. Guidelines for using the test for bacterial 
endotoxins^ unless a lower limit is justified from results from 
production batches or is required by the competent authority. 
Where a test for bacterial endotoxins is prescribed, a test for 
pyrogens is not required. 

Pyrogens ( 2.6.8) 

If the test for pyrogens is justified rather than the test for 
bacterial endotoxins and if a pvrogen-free grade is offered, 
the substance for pharmaceutical use complies with the test 
for pyrogens. The limit and test method are stated in the 
individual monograph or approved by the competent 
authority. Based on appropriate test validation for bacterial 
endotoxins and pyrogens, the test for bacterial endotoxins 
may replace the test for pyrogens. 

Additional properties 

Control of additional properties (e,g. physical characteristics, 
functionality-related characteristics) may be necessary for 
individual manufacturing processes or formulations. Grades 
(such as sterile, endotoxin-ffee, pyrogen-free) may be 
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produced with a view to manufacture of preparations for 
parenteral administration or other dosage forms and 
appropriate requirements may be specified in an individual 
monograph, 

ASSAY 

Unless justified and authorised* contents of substances for 
pharmaceutical use are determined. Suitable methods arc 
used. 

LABELLING 

In general* labelling is subject to supranational and national 
regulation and to international agreements. The statements 
under the heading Labelling therefore are not comprehensive 
and, moreover, for the purposes of the Pharmacopoeia only 
those statements that are necessary to demonstrate 
compliance or non-compliance with the monograph are 
mandatory. Any other labelling statements are included as 
recommendations. When the term ‘label' is used in the 
Pharmacopoeia, the labelling statements may appear on the 
container, the package, a leaflet accompanying the package or 
a certificate of analysis accompanying the article, as decided 
by the competent authority. 

Where appropriate, the label states that the substance is; 

— Intended for a specific use; 

— of a distinct crystalline form; 

— of a specific degree of fineness; 

— compacted; 

— coated; 

— granulated; 

— sterile; 

— free from bacterial endotoxins; 

— free from pyrogens; 

— containing gliding agents. 

Where applicable, the label states: 

— the degree of hydration; 

— the name and concentration of any excipient, 
_ PhEut 

Abacavir Sulfate 

(Ph Eur monograph 2589) 



A^S 671 188062-50-2 

Action and use 

Nucleoside reverse transcriptase inhibitor; antiviral (HIV). 

Preparations 

Abacavir Oral Solution 

Abacavir Tablets 

Abacavir, Zidovudine and Lamivudine Tablets 
Abacavir and Lamivudine Tablets 

PhEt* ___ _ __ 

DEFINITION 

Bis [[(1S, 4 J?}-4- [2-amino-6-(cy c lopropylamino) -QH- p urin-9- 
yl] cydopent-2-enyl] methanol] sulfate. 


Content 

99.0 per cent to 10L0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Soluble in water, practically insoluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (12.24). 

Comparison abacavir sulfate CRS , 

B. Enantiomeric purity (see Tests). 

C. Solution S (see Tests) gives reaction (a) of sulfates 
(2.11). 

TESTS 
Solution S 

Dissolve 0.250 g in water R and dilute to 25.0 mL with the 
same solvent. 

Enantiomeric purity 

Liquid chromatography (2.2.29). 

Solution A Mix 0.5 mL of trifiuaroacetk acid R and 100 mL of 
methanol R. 

Solution B Mix 30 volumes of methanol R 7 30 volumes of 2- 
propand R and 40 volumes of heptane R , 

Test solution Dissolve 40 mg of the substance to be examined 
in 30 mL of solution A. Sonicate until dissolution is 
complete. Add 30 mL of 2-propanol R and dilute to 
100.0 mL with heptane R. 

Reference solution (a) Dissolve 2 mg of abacavir for system 
suitability CRS (containing impurities A and D) in 1.5 mL of 
solution A. Sonicate until dissolution is complete. 

Add 1.5 mL of 2-propanol R and dilute to 5.0 mL with 
heptane R , 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with solution B. Dilute LQ mL of this solution to 
10.0 mL with solution B. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: amylase derivative of silica gel for chiral 
separation R (10 pm); 

— temperature: 30 °C. 

Mobile phase: 

— mobile phase A: dmhylamine /?, 2-propanol R y heptane R 
(0T: 15:85 V!ViV)\ 

— mobile phase B: heptane R, 2-propanol R (50:50 VIV); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

G-25 

100 

0 

25-37 

100 *0 

O-MO0 

27-37 

0 

100 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 286 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with abacavir for system suitability* CRS and the chromatogram 
obtained with reference solution (a) to identify the peaks due 
to impurities A and D. 










1-40 Abacavir Sulfate 


2017 


Relative mention With reference to abacavir (retention 
time = about 17 min): impurity D = about 0.8; 
impurity A = about 0.9, 

System suitability', reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurities D and A; minimum 1.5 between the peaks due 
to impurity A and abacavir. 

Limit: 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). 

Related substances 

Liquid chromatography (2.2,29), Prepare the solutions 
immediately before use and transfer them to lozv-adsorption, inert 
glass vials . 

Test solution Dissolve 25 mg of the substance to be examined 
in water R and dilute to 100,0 mL with the same solvent. 
Sonicate until dissolution is complete. 

Reference solution (a) Dissolve 2,5 mg of abacavir for peak 
identification CRS (containing impurities B and D) in 
10.0 mL of water R. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100,0 mL with water /?, Dilute 1.0 mL of this solution to 
10.0 mL with water R. 

Column: 

— size: 1 = 0.15 m, 0 = 3.9 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 C, 

Mobile phase: 

-— mobile phase A: dilute 0,5 mL of trifluoroacetic add R in 
1000 mL of water R\ 

— mobile phase B: water R> methanol R (15:85 VlV)\ 


Tune 

(nun) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 


0 -S 

95 

S 


5-25 

95 -> 70 

5 4 30 


25 - 40 

70 + 10 

30 4 90 



Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL, 

Identification of impurities Use the chromatogram supplied 
with abacavir for peak identification CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B and D. 

Relative retention With reference to abacavir (retention 
time = about 22 mb): impurity D “ about 1,04; 
impurity B = about ! .3, 

System suitability: reference solution (a): 

— peak-to-valley ratio : minimum 3.0* where H n - height 
above the baseline of the peak due to impurity D and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to abacavir. 

Limits: 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent); 

— unspecified impurities: for each impurity', not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 


— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

12 mL of solution S complies with test A, Prepare the 
reference solution using 2 mL of lead standard solution 
(1 ppm Pb) R. 

Water (2*5.32) 

Maximum 0.5 per cent, determined on 60.0 mg. 

Sulfated ash (2.4,14) 

Maximum 0.2 per cent* determined on 1.0 g, 

ASSAY 

Dissolve 0.300 g in 50 mL of water R. Titrate with 0,1 M 
sodium hydroxide> determining the end-point 
potentiometricaliy (2,2,20). 

1 mL of 0,f Af sodium hydroxide is equivalent to 33.54 mg of 

IMPURITIES 

Specified impurities : A y B. 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspccified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify 1 these 
impurities for demonstration of compliance. See also 5, 10: 
Control of impurities in substances for pharmaceutical use): C, D, 
Bj F. 



A, ((-4-[2*amino-6-(cyclopropylamino)-9//-purin-9- 
yl] cyclopem-2-enyl] methanoU 





B. 6-(cydopropy 1 amino) -9- [(1 R j45}-4- [ [ (2,5 -di a m ino -6- 
chi oropyrim idin-4-y I) oxy ] methyl] cydopent-2-enyl] -9 H- 
purine-2-aminc, 
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nh 2 



C. [(lS,4/0-4-{2 J 6^iamino-9//-punn-9-yl)cyclopent-2- 
enyl]methanol. 



D. [ (1 /?,4R) -4“ [ 2-amino-6- (cy dopropylamin o)-9H-p urin-9- 
yl] cy clopent- 2-eny 1 ] m ethanol > 



E. [ (1 /?,3<S)-3- [ 2-am ino-6-(eyelopropylam ino)“9/f-purm-9- 
yllcyclopenryl] methanol, 



HjC CH $ 


F. 6 - (cydopropylamino)-9- l(\R, 4S)-4-[[(1,1 - 

d ime thy le thy 1) oxy] methyl] cydopent-2-enyl] -9//-purine-2- 

amine. 

______ PhEv 


Acacia * * 

* * 

(Ph. Eur. monograph 030?) * 

Action and use 

Bulk-forming laxative; excipient. 

When Powdered Acacia is prescribed or demanded, material 
complying with the requirements below with the exception of 
Identification test A shall be dispensed or supplied. 

PhEtr _______ 

DEFINITION 

Air-hardened, gummy exudate flowing naturally from or 
obtained by incision of the trunk and branches of Acacia 
smegal L. Willd (syn, Senegalia Senegal (L.) Britton), other 
species of Acacia of African origin and Acacia seyal Ddile. 


CHARACTERS 

Acacia is almost completely but very slowly soluble, after 
about 2 h, in twice its mass of water leaving only a very small 
residue of vegetable particles; the liquid obtained is colourless 
or yellowish, dense, viscous, adhesive, translucent and weakly 
acid to blue litmus paper. Acada is practically insoluble in 
ethanol (96 per cent). 

IDENTIFICATION 

A. Acada occurs as yellowish-white, yellow or pale amber, 
sometimes with a pinkish tint, friable, opaque, spheroidal, 
oval or reniform pieces (tears) of a diameter from about 

1-3 cm, frequently with a cracked surface, easily broken into 
irregular, whitish or slightly yellowish angular fragments with 
concboidal fracture and a glassy and transparent appearance. 
In the centre of an unbroken tear there is sometimes a small 
cavity. 

B. Reduce to a powder (355) (2.9, 12), The powder is white 
or yellowish-white. Examine under a microscope using a 

50 per cent ViV solution of glycerol R The powder show's the 
following diagnostic characters: angular, irregular, colourless, 
transparent fragments. Only traces of starch or vegetable 
tissues are visible. No stratified membrane is apparent. 

C. Examine the chromatograms obtained in the test for 
glucose and fructose. 

Results The chromatogram obtained with the test solution 
show's 3 zones due to galactose, arabinose and rhamnose. 

No other important zones are visible, particularly in the 
upper part of the chromatogram. 

D. Dissolve 1 g of the powdered herbal drug (355) (2. 9, / 2) 
in 2 mL of water R by stirring frequently for 2 h. Add 2 mL 
of ethanol (96 per cent) R. After shaking, a white, gelatinous 
mucilage is formed which becomes fluid on adding 10 mL of 
water R. 

TESTS 
Solution S 

Dissolve 3.0 g of the powdered herbal drug (355) ( 2,9,12) in 
25 mL of water R by stirring for 30 min. Allow to stand for 
30 min and dilute to 30 mL with water R. 

Insoluble matter 
Maximum 0.5 per cent. 

To 5.0 g of the powdered herbal drug (355) ( 2.9,12 ) add 
100 mL of water R and 14 mL of dilute hydwchbric add /?, 
boil gently for 15 min, shaking frequently and filter while hot 
through a tared sintered-glass filter (2,1,2), Wash with hot 
water R and dry at i 00-105 °C. The residue weighs a 
maximum of 25 mg. 

Glucose and fructose 
Thin-layer chromatography (2,2,27), 

Test solution To 0.100 g of the powdered herbal drug (355) 
(2,9.12) in a thick-walled centrifuge cube add 2 mL of a 
100 g/L solution of vriftuoroacctic acid /?, shake vigorously to 
dissolve the forming gel, stopper the tube and heat the 
mixture at 120 C for I h. Centrifuge the hydrolysate, 
transfer the clear supernatant carefully into a 50 mL flask, 
add 10 mL of water R and evaporate the solution to dryness 
under reduced pressure. To the resulting clear film add 
0.1 mL of water R and 0.9 mL of methanol R, Centrifuge to 
separate the amorphous precipitate. Dilute the supernatant, if 
necessary, to 1 mL with methanol R. 

Reference solution Dissolve 10 mg of arabinose /?, 10 mg of 
galactose R $ 10 mg of glucose R } 10 mg of rhamnose R and 
10 mg of xylose R in 1 mL of water R and dilute to 10 mL 
with methanol R . 

Plate TLC silica gel plate R. 
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Mobile phase J 6 g/L solution of sodium dikydrogen phosphate R> 
butanol R> acetone R (10:40:50 VlVfV), 

Application 10 jiL as bands. 

Development A Over a path of 10 cm. 

Drying A In a current of warm air for a few 1 minutes. 
Development B Over a path of 15 cm using the same mobile 
phase. 

Drying B At 110 C tor 10 min. 

Detection treat with anisaldehyde solution R and heat at 110 C 
for 10 min. 

Results The chromatogram obtained with the reference 
solution shows 5 dearly separated coloured zones due to 
galactose (greyish-green or green), glucose (grey), arabinose 
(yellowish-green), xylose (greenish-grey or yellowish-grey) 
and rhamnose (yellowish-green), in order of increasing /?/*■ 
value. The chromatogram obtained with the test solution 
shows no grey zone and no greyish-green zone between the 
zones corresponding to galactose and arabinose in the 
chromatogram obtained with the reference solution. 

Starch, dextrin and agar 

To I 0 mL of solution S previously boiled and cooled add 
0.1 mL of 0.05 M iodine. No blue or reddish-brown colour 
develops* 

Sterculia gum 

A* Place 0*2 g of the powdered herbal drug (355) (2.9. J2) in 
a 10 mL ground-glass-stoppered cylinder graduated in 
0* 1 mL* Add 10 mL of ethanol (60 per cent VIV) R and 
shake. Any gel formed occupies a maximum of 1.5 mL. 

B. To 1.0 g of the powdered herbal drug (355) ( 2.9. J2) add 
100 mL of water R and shake* Add 0.1 mL of methyl red 
solution R. Not more than 5.0 mL of 0.01 M sodium hydroxide 
is required to change the colour of the indicator. 

Tannins 

To 10 mL of solution 5 add 0,1 mL of ferric chloride 
solution Rl. A gelatinous precipitate is formed, hut neither the 
precipitate nor the liquid are dark blue, 

Tragacanth 

Examine the chromatograms obtained in the test for glucose 
and fructose* 

Results The chromatogram obtained with the test solution 
shows no greenish-grey or yellowish-grey zone corresponding 
to the zone of xylose in the chromatogram obtained with the 
reference solution* 

Loss on drying (2,232) 

Maximum 15.0 per cent, determined on L000 g of the 
powdered herbal drug (355) (2.9J2) bv drying in an oven at 
105 C. 

Total ash (2,4.16) 

Maximum 4,0 per cent* 

Microbiol contamination 

TAMC: acceptance criterion Kf 1 CFU/g (2.6.12). 

TYMC: acceptance criterion 10 1 CFU/g (2.6.12). 

Absence of Escherichia coli (2.6. IS). 

Absence of Salmonella (2.6.13), 

FUNCTIONALITY-REIATED CHARACTERISTICS 

77/15 section provides information on characteristics that are 
recognised as being relevant control parameters for am or more 
functions of the substance when used as an excipient (see chapter 
5.15), Some of the characteristics described in the Functionality- 
rdaied characteristics section may also be present in the mandatary 
pan of the monograph since they also represent mandator quality 
criteria. In such cases , a cross-reference to the tests described in the 


mandatory' pan is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency* 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristic may be relevant for acacia used as a 
viscosity-increasing agent and/or suspending agent in aqueous 
preparations. 

Apparent viscosity 

Determine the dynamic viscosity using a capillary viscometer 
(2.2.9) or a rotating viscometer (2.2.10) on a 100 g/L 
solution of acacia (dried substance). 

____ PhEut 


Spray-dried Acacia * ; 

(Ph Eut monograph 0308) * ** 

fie_ 

DEFINITION 

Spray-dried acacia is obtained from a solution of acacia. 

CHARACTERS 

It dissolves completely and rapidly, after about 20 min, in 
twice its mass of wearer. The liquid obtained is colourless or 
yellowish, dense, viscous, adhesive, translucent and u T eakly 
acid to blue litmus paper. Spray-dried a cad a is practically 
insoluble in ethanol (96 per cent). 

IDENTIFICATION 

A, Examined under a microscope, in ethanol 

(96 per cent) R, the powder is seen to consist predominantly 
of spheroidal particles about 4-40 pm in diameter, with a 
central cavity containing l or several air-bubbles; a few 
minute flat fragments are present* Only traces of starch 
granules are visible. No vegetable tissue is seen. 

B, Examine the chromatograms obtained in the test for 
glucose and fructose. 

Results The chromatogram obtained with the test solution 
show's 3 zones due to galactose, arabinose and rhamnose. 

No other important zones are visible, particularly in the 
upper part of the chromatogram* 

C, Dissolve I g of the drug to be examined in 2 mL of 
water R by stirring frequently for 20 min. Add 2 mL of 
ethanol (96 per cent) R. After shaking a white gelatinous 
mucilage is formed which becomes fluid on adding 10 mL of 
water R. 

TESTS 
Solution S 

Dissolve 3*0 g of the drug to be examined in 25 mL of 
water R by stirring for 10 min. Allow' to stand for 20 min 
and dilute to 30 mL with water R. 

Glucose and fructose 

Thin-layer chromatography (2.2.27). 

Test solution To0*100gina thick-walled centrifuge tube add 
2 mL of a 100 g/L solution of trifluoroacetic acid R, shake 
vigorously to dissolve the forming gel, stopper the tube and 
heat the mixture at 120 °C for 1 h. Centrifuge the 
hydrolysate, transfer the clear supernatant carefully into a 
50 mL flask, add 10 mL of w f ater R and evaporate to dryness 
under reduced pressure* To the resulting clear film add 
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0.1 mL of water R and 0*9 mL of methanol R, Centrifuge to 
separate the amorphous precipitate. Dilute the supernatant if 
necessary, to 1 mL with methanol R. 

Reference solution Dissolve 10 mg of arabinose R, 10 mg of 
galactose R, 10 mg of glucose R, 10 mg of rhamnose R and 
10 mg of xylose R in 1 mL of water R and dilute to 10 mL 
with methanol R. 

Plate TLC silica gel plate R, 

Mobile phase 16 g/L solution of sodium dihydrogen 
phosphate R 3 butanol R, acetone R (10:40:50 VIVIV). 
Application 10 piL as bands. 

Development A Over a path of 10 cm. 

Drying A In a current of warm air for a few minutes. 
Development B Over a path of 15 cm using the same mobile 
phase. 

Drying B At 110 X for 10 min. 

Detection Spray with anisaldehyde solution R and heat at 
110 X for 10 mtn. 

Results The chromatogram obtained with the reference 
solution shows 5 dearly separated coloured zones due to 
galactose (greyish-green or green), glucose (grey), arabinose 
(yellowish-green), xylose (greenish-grey or yellowish-grey) 
and rhamnose (yellowish-green), in order of increasing 
R f value. The chromatogram obtained with the test solution 
show's no grey zone and no greyish-green zone between the 
zones corresponding to galactose and arabinose in the 
chromatogram obtained with the reference solution. 

Starch, dextrin and agar 

To 10 mL of solution S previously boiled and cooled add 
0.1 mL of 0.05 M iodine. No blue or reddish-brown colour 
develops. 

Sterculia gum 

A. Place 0.2 g in a 10 mL ground-glass-stoppered cylinder 
graduated in 0,1 mL. Add 10 mL of ethanol 

(60 per cent ViV) R and shake. Any gel formed occupies not 
more than 1.5 mL 

B, To 1,0 g add 100 mL of water R and shake* Add 0.1 mL 
of methyl red solution R. Not more than 5.0 mL of 

0.01 M sodium hydroxide is required to change the colour of 
the indicator. 

Tannins 

To 10 mL of solution S add 0.1 mL of ferric chloride 
solution RL A gelatinous precipitate is formed, but neither 
the precipitate nor the liquid shows a dark blue colour. 

Tragacanth 

Examine the chromatograms obtained in the test for Glucose 
and fructose. 

Results The chromatogram obtained with the test solution 
shows no greenish-grey or yellowish-grey zone corresponding 
to the zone of xylose in the chromatogram obtained with the 
reference solution. 

Loss on drying {2,232) 

Maximum 10.0 per cent, determined on 1.000 g by drying in 
an oven at 105 X. 

Total ash ( 2.4.16) 

Maximum 4.0 per cent. 

Microbial contamination 

TAMC: acceptance criterion 10 4 CFU/g (2.6,12), 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12), 

Absence of Escherichia coli (2.6,13). 

Absence of Salmonella (2.6.13). 


FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandatory pan of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and tire performance of the medicinal 
product during use. Where control methods are cued % they are 
recognised as being suitable for the purpose , but other methods can 
also be ttsed. Wherever results for a particular characteristic are 
reponedy the control method must be indicated. 

The following characteristic may be relevant for spray-dried acacia 
used as a viscosity-increasing agent and for suspending agent in 
aqueous preparations. 

Apparent viscosity 

Determine the dynamic viscosity using a capillary viscometer 
(2.2.9) or a rotating viscometer (2.2. W) on a 100 g/L 
solution of spray-dried acacia (dried substance), 

_______ PhEur 


Acamprosate Calcium 

(Ph Eur monograph 1585) 


Ca 


2 + 


H 

h 3 c^n 

O 



* * * 

* Hr 

* * 

***** 


C l0 H 30 CaN 2 OaS. 400.5 77337-73-6 

Action and use 

Treatment of alcoholism. 

Preparation 

Castro-resistant Acamprosate Tablets 

PhEir __ 

DEFINITION 

Calcium bis [3-(acetylamino)propane-1 -sulfonate). 

Content 

98.0 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent) and in methylene chloride, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Eur. reference spectrum of acamprosate calcium, 

B. It gives reaction (a) of calcium (23, /}, 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 
pH (22.5) 

5,5 to 7.0 for solution S. 
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Impurity A 

liquid chromatography (2,2,29). 

Test solution Dissolve 0.40 g of the substance to be examined 
in distilled water R and dilute to 20.0 mL with the same 
solvent. Dilute 10.0 mL of this solution to 100.0 mL with 
borate buffer solution pH 10,4 R. Place 3.0 mL of the solution 
obtained in a 25 mL ground-glass-stoppered tube. 

Add 0,15 mL of a freshly prepared 5 g/L solution of 
ftuoreseamine R in acetonitrile R. Shake immediately and 
vigorously for 30 s, Place in a water-bath at 50 C for 
30 min. Cool under a stream of cold w T ater, Centrifuge and 
filter the supernatant through a suitable membrane filter 
(nominal pore size 0.45 pm), 25 mm in diameter. 

Reference solution Dissolve 50 mg of acamprosate 
impurity A CRS in distilled water R and dilute to 200.0 mL 
with the same solvent. Dilute 0.4 mL of the solution to 
100.0 mL with borate buffer solution pH 10,4 R. Treat 3.0 mL 
of this solution in the same way as the test solution 
Column: 

— size: l = 0.15 m 3 0 = 4.6 mm; 

— stationary phase: spherical octadecybilyl silica gel for 
chromatography R (5 pm) with a specific surface area of 
170 m 2 /g and a pore size of 12 nm. 

Mobile phase acetonimk R, methanol R 7 0.1 M phosphate buffer 
solution pH 6.5 R (10:10:80 VfV/V). 

Flow rate 1 mUmiri. 

Detection Spectrophotometer at 261 nm. 

Injection 20 pL. 

Run time 6 times the retention time of impurity A 
Retention times Fluorescamine = about 4 min; 
impurity A = about 8 min; acamprosate is not detected by 
this system. 

Limits'. 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.05 per cent). 

Heavy' metals ( 2,4,8) 

Maximum 10 ppm. 

Dissolve 2.0 g in distilled water R and dilute to 20 mL with 
the same solvent. 12 mL of the solution complies with test A. 
Prepare the reference solution using 10 mL of lead standard 
solution (1 ppm Pb) R. 

Loss on drying (2,2,32) 

Maximum 0.4 per cent* determined on 1,000 g by dry ing in 
an oven at 105 C C. 

ASSAY 

To 4 g of cation-exchange resin R (75-150 pm) add 20 mL of 
distilled water R and stir magnetically for 10 min. Introduce 
this suspension into a glass column* 45 cm long and 2.2 cm 
in internal diameter, equipped with a polytetrafiuoroethylene 
flow cap covered by a glass-wool plug. Allow a few millilitres 
of this solution to flow , then place a plug of glass wool over 
the resin. Pass 50 mL of 1 M hydrochloric acid through the 
column. The pH of the eluate is close to L Wash with 
3 quantities, each of 200 mL, of distilled water R to obtain an 
eluate at pH 6, Dissolve 0.100 g of the substance to be 
examined in 15 mL of distilled water R, Pass through the 
column and wash with 3 quantities, each of 25 mL, of 
distilled water f?, collecting the eluate. Allow to elute until an 
eluate at pH 6 is obtained. Titrate the solution obtained with 
0.1 M sodium hydroxide^ determining the end-point 
p Gtentiome trically (2. 2.20 ). 

1 mL of 0.1 M sodium hydroxide corresponds to 20.02 mg of 
C i oH 2 qC aN 2 O s S 2 * 


IMPURITIES 

A. 3-aminopropane-l-sulfonic acid (homotaurine). 

__ Pb Fur 


Acarbose 

(Ph. Eur. monograph 2089) 



OH 

OH 

OH 

OH 

C25H43NO j g 

646 


5618004-0 

Action and use 





Alpha-glucosidase inhibitor; treatment of diabetes mellitus, 
PbBx ___ 

DEFINITION 

G-4 s 6-Dideoxy-4- [[(1 ^^S^GSJ^S^-nihydroxy^ 
(hydr0xymethyl)cycl0hex-2-enyl]ammo]-a-D“glucopyranosyb 
(1 4) - 0-a-D-glucopyranosyl-( l -* 4) -o-glucopyrano se, which 

is produced by certain strains of Actinoplanes utahensis. 

Content 

95,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or yellowish, hygroscopic, amorphous powder. 

Solubility 

Very soluble in vvater, soluble in methanol, practically 
insoluble in methylene chloride. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry' (2.2.24). 
Comparison acarbose for identification CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent, 

pH (2.2,3) 

5.5 to 7.5 for solution S. 

Specific optical rotation (2.2.7) 

+ 168 to + 183 (anhydrous substance). 

Dilute 2,0 mL of solution S to 10.0 mL with water R< 

Absorbance ( 2,2.25) 

Maximum 0.15 at 425 nm for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0,200 g of the substance to be 
examined In water R and dilute to 10,0 mL with the same 
solvent. 
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Reference solution (a) Dissolve the contents of a vial of 
acarbose CRS in 5,0 mL of water R. 

Reference solution (b) Dissolve the contents of a vial of 
acarbose for peak identification CRS (acarbose containing 
impurities A, B* C, D* E, F and G) in 1 mL of water R . 
Reference solution (c) Dilute 1 .0 mL of the test solution to 
100,0 mL with water R. 

Column: 

— size: t - 0.25 m 3 0 = 4 mm; 

— station ary phase: aminopropylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 35 °C. 

Mobile phase Mix 750 volumes of acetonitrile RI and 
250 volumes of a solution containing 0.60 g/L of potassium 
dihydrogen phosphate R and 0.35 g/L of disodium hydrogen 
phosphate dihydrate R. 

Flow rate 2.0 mUmin, 

Detection Spectrophotometer at 210 nm, 

Injection 10 gL of the test solution and reference solutions (b) 
and (c). 

time 2.5 times the retention time of acarbose. 
Identification of impurities Use the chromatogram supplied 
with acarbose for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A* B* C, D* E* F and G, 
Relative retention With reference to acarbose (retention 
time = about 16 min); impurity D - about 0,5; 
impurity B = about 0.8; impurity A = about 0.9; 
impurity C = about 1.2; impurity E - about 1 .7; 
impurity F = about 1 .9; impurity G “ about 2,2. 

System suitability: reference solution (b): 

— the chromatogram obtained is similar to the 
chromatogram supplied with acarbose for peak 
identification CRSy 

— peak-to-valley ratio : minimum 1 .2* where H p = height 
above the baseline of the peak due to impurity A and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to acarbose. 

Limits: 

— correction factors : for the calculation of content* multiply 
the peak areas of the following impurities by the 
corresponding correction factor; impurity B - 0.63; 
impurity D = 0.75; impurity E = 1.25; 

impurity F = 1.25; impurity G = 1,25; 

— impurity C: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (1,5 per cent); 

— impurity D : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(L0 per cent); 

— impurity A: not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 0.6 per cent); 

— impurity B : not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent); 

— impurities F> G: for each impurity* not more than 
0.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.3 per cent); 

— impurity> E: not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 0.2 per cent); 


— any other impurity: for each impurity* not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

( 0.2 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(3.0 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
( 0,1 per cent). 

Heavy metals ( 2 * 4 , 8 ) 

Maximum 20 ppm. 

Dissolve 1.5 g in water R and dilute to 15 mL with the same 
solvent. If the solution is not clear, carry out prefiltration and 
use the filtrate. 10 mL complies with test E. Prepare the 
reference solution using 20 mL of lead standard solution 
(l ppm Pb) R. 

Water ( 2.5.12) 

Maximum 4.0 per cent* determined on 0.300 g. 

Sulfated ash ( 2 * 4 . 14 ) 

Maximum 0.2 per cent* determined on 1.0 g. 

ASSAY 

Liquid chromatography {2*2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of G 25 H 43 NO 1 J* taking into 
account the assigned content of acarbose CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Spooljltd impurities A* B, C* D, E* F* G 
Other detectable impurities (the following substances would* if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10. Control of 
impurities in substances for pharmaceutical use): H* 



OH OH OH 


A. 0-4,6-dideoxy-4-[[(15*4i?*55 J 65)^ J 5 1 6-trihydroxy-3- 
(hydroxymethyl)cydohex- 2 -enyl] amino] -oe-d~ 
gluco py ra nosy 1- (1 4) - O- a-D-glucopyr anosyl-( I -* 4) ■-D- 

ara&rc^hex- 2 -ulopyranos e* 



OH oh oh OH 

B, (1 R y 4Ry5SybR)-4 ,5, 6 -trihydroxy-2- 

(hy d roxy me thyl)cycl ohex-2-eny 1 4 - O- [4, 6 -dide oxy-4- 
[[(1 SARJSy 65)-4*5*6-trihydroxy-3~ 

(hydroxymethyl) cycloheX“2“enyl] amino] -a-o- 
glucopy ra nosy 1 ] -a-D-glucopyranoside, 
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H , 0-4,6-dideoxy-4- [[( 1 SfiR,5S, 6«S)-4, 5 , 6-trihydroxy-3- 
(hydroxymethyl) cy clohex-2-eny I j am ino] -qe-d- 
glucopyrano syl- (1 “> 4)-0-6-deoxy-GE-o-glucopyranosyh 
(1 -^4)-D-gIucopyranose, 


C. ot-D-glucopyranosyl 4“0-[4 ) 6-dideoxy^[[(l£,4/? > 5S J 65)- 
4j5,6-trihy droxy-3-(hy droxymethyl) cy clohex-2- 
enyl] amino] -a-D-glucopyranosy]]-a£-D-glucopyranGside, 



h J F 

OH OH OH 


D. 4-0- [ 436 -dideoxy- 4 - [ [(15,4J^5^65)-4,5,6-trihydroxy-3- 
(hydroxymethyI)cyclohex- 2 -enyl] amino] -oc-d- 
glucopyr anosyl] -D-g] ucopyr anose. 



H 

OH OH OH OH 


PhEtir 


Acebutolol Hydrochloride 

(Pk Eur monograph 0871) 



C 18 H 29 CIN 3 0 4 372.9 


ch 3 


■ HCl 


and enantiomer 


34381-68-5 


Action and use 
Beta-adrenoceptor antagonist. 


Preparations 

Acebutolol Capsules 
Acebutolol Tablets 


E. 0-4 5 6-dideoxy-4- [[(15 l 34jR s 5S ) 6S)^lr35,6-irihydroxy-3" 
(hydroxymethyl) cyclohex-2-enyl] amino] -a-D- 
glucopyran osy J- (1 4 )- O-a-D-gl ucop yr anosyl- ( 1 ^ 4 )- O- a- 

D-glucopyranosyl-( I -^ 4 )-D-ara 6 i> 20 -hex- 2 -u]opyranose 
( 4 - O-oc-acarbosy I-D-fruc topy ra nose) 3 



H I 

OH OH OH OH OH 


F. 0-4jG-dideaxy-4-[[(lS a 4J? J 5iS > G.S)-4,5 i 6-irihydroxy-3- 
(hydroxymethyI)cydohex- 2 -enyl] amino] -a-D- 
glucopyranosyHl ->4)-0-QE-D-glucopyranosyl-(l “*4)-£>o!- 
D-gIucopyranosyl-(i -+4)-D-glucopyran0se (4-0-a- 
a carbosyl-o-gluc opyrano sc), 



OH OH OH OH 


G. ot-o-glucopyranosy 1 0-4, 6~dideoxy-4- [ [( 1 4/? 5 5 S, 65) - 
4 j 5 J 6-trihydroxy-3 - (hydroxy m ethyl) cy clohex-2- 
enyl] aminoJ-a-D-glucopyranosyHi -»4)-0 -oe-i>- 
glucopyranosyl-(l -+4)-G-a-i>gLucopyrano$ide (a-o- 
glucopyranosyl a-acarbosidc)* 


fti Eur _____ 

DEFINITION 

N- [3-Acetyl-4- [(2i?5)-2-hydroxy-3- 

[(1 -methykthyl) amino] propoxyjphenyl j butanamide 

hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water and in ethanol (96 per cent)* very 
slightly soluble in acetone and in methylene chloride. 

mp 

About 143 °C. 

IDENTIFICATION 

First identification B t D. 

Second identification A f C, D. 

A. Ultraviolet and visible absorption spectra photometry 
(2,2.25). 

Test solution Dissolve 20,0 mg in a 0.1 per cent V!V solution 
of hydrochloric add R and dilute to 100.0 mL with the same 
acid solution. Dilute 5,0 mL of this solution to 100.0 mL 
with a 0,1 per cent ViV solution of hydrochloric add R> 
Spectral range 220-350 nm. 

Absorption maxima At 233 nm and 322 nm. 

Specific absorbance at the absorption maximum 555 to 605 at 
233 nm. 

B. Infrared absorption spectrophotometry' (2.2.24). 
Preparation Discs. 
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Comparison acebutolol hydrochloride CRS. 

C, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 20 mL with die same solvent. 
Reference solution (a) Dissolve 20 mg of acebutolol 
hydrochloride CRS in methanol R and dilute to 20 mL with the 
same solvent. 

Reference solution (b) Dissolve 20 mg of pindolol CRS in 
methanol R and dilute to 20 mL with the same solvent. 

To 1 mL of this solution add 1 mL of reference solution (a), 
Plate TLC silica gel F 2 ^\ plate R. 

Mobile phase perchloric acid R y methanol R y water R 
(5:395:600 VIViV). 

Application 10 j.iL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 dearly separated principal spots. 

Resides The pnncipal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. It gives reaction (a) of chlorides (23.1 }♦ 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution BY 5 (2.2.2, Method II). 

Dissolve 0.5 g in water R and dilute to 10 mL with the same 
solvent. 

pH (2.2.3) 

5.0 to 7.0. 

Dissolve 0.20 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Reference solution (a) Dissolve 20.0 mg of the substance to be 
examined in mobile phase A and dilute to 100.0 mL with 
mobile phase A. Dilute 0.5 mL of this solution to 50.0 mL 
with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
acebutolol impurity I CRS in 1.0 mL of mobile phase A. 
Reference solution (c) Mix 2.0 mL of reference solution (a) 
and 1.0 mL of reference solution (b) and dilute to 10.0 mL 
with mobile phase A. 

Reference solution (d) Dissolve 5.0 mg of acebutolol 
impurity C CRS in 10 mL of acetonitrile R and dilute to 
25.0 mL with mobile phase A. Dilute 0.5 mL of this solution 
to 50.0 mL with mobile phase A. 

Reference solution (e) Dissolve 5,0 mg of acebutolol 
impurity B CRS in 10.0 mL of acetonitrile R and dilute to 
25.0 mL with mobile phase A. Dilute 1.0 mL of this solution 
to 50,0 mL with mobile phase A. 

Column: 

— size: l - 0*125 m, 0 = 4 mm 5 

— stationary' phase: end-capped octadecylsiiyl silica gel for 
chromatography R (5 pm), 


*— temperature: 40 °C. 

Mobile phase: 

— mobile phase A: mix 2.0 mL of pkosphonc acid R, and 
3.0 mL of triethylamine R and dilute to 1000 mL with 
water R- 3 

— mobile phase B: mix equal volumes of acetonitrile R and 
mobile phase A; 


Time 

Mobile phase A 

Mobil? phase B 

(ttita) 

(per cent V/V) 

(per cent V7V) 

0 - 2 

98 

2 

2 - 30.5 

9810 

2 90 

30.5 - 41 

10 

90 


Flaw rate 1.2 mUmin. 

Detection Spectrophotometer at 240 nm. 

Injection 25 JiL, 

System suitability: reference solution (c): 

— resolution: minimum 7.0 between the peaks due to 
impurity I and acebutolol. 

Limits: 

— impurity B : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (e) 
(0.2 per cent); 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.1 per cent); 

— impurity I: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

any other impurity : for each impurity > not more than, the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

Dissolve 0.50 g in 20.0 mL of water R. The solution 
complies with test E. Prepare the reference solution by 
diluting 10.0 mL of lead standard- solution (1 ppm Pb) R to 
20.0 mL with water R. 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of ethanol (96 per cent) R and add 
1 mL of a/ M hydrochloric acid . Carry out a potemiometric 
titration (2.2.20), using 0.1M sodium hydroxide. Read the 
volume added between the 2 points of inflexion. 

1 mL of 0A M sodium hydroxide is equivalent to 37.29 mg of 
Ci RH 29 CIN 2 G 4 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H, I, J, K, 
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o 


h 3 c 


-Jk 



and enantiomer 


A* N- [ 3 -acety 1-4- [ (2 RS) -oxira n-2- 
y lmethoxy ] phenyl] butanamide, 



and enantiomer 


B, R1 “ R2 - CO-CH 3 : N- [3-acety 1-4-[ (2/?5)-2-hydroxy-3- 
[(1 -methylethyl) amino] prop oxy] phenyl] acetamide 
(diacetolol), 

D, R1 = H, R2 = CO-CH 3 ; 1 -[5-amino- 2 -[( 2 /?<S)- 2 -hydroxy- 
3- [ (1 -m ethy le thyl) amino] propoxy] phenyl] etha no ne s 

E, R 1 = CQ-CH 2 -CH 2 -CH 3j R 2 = H: N-[4-[(2RS)-2- 
hydroxy-3- 

[(1 -methylethyl) amino] propoxy] phenyljbutanamide, 

J, R 1 s CO-CH 2 -CH 3 , R 2 = CO-CH 3 : jV-[3-acetyl-4r- 
[ (2RS) - 2 -hydroxy-3- 

[ (1 *m ethyl ethyl) amino] propoxy] phenyl] propanamidc, 

K, R1 = R2 = CO~CH 2 -CH 2 -CH 3 : AJ-[3-bmanoyl-4-[(2/?^)- 
2-hydroxy-3- 

[(] -me thyl ethyl) amino] propoxy] phenyl] butanamide. 


o 


h 3 c 





C. N- (3-acety 1-4-hydroxypheny!) butanamide. 



F* R = OH: A 7 -[3-acctyl-4-[(2ttS)-23“ 

dihydroxy propoxy ] phenyl] butanamide, 

L R — NH-CH 2 -CH 3 : iY-[3-acetyl-4~[(2i?iS)-3-(ethylamino)- 
2 -hy droxyprop oxy] ph e ny 1 ] b u tana mide, 



G. -methylethyljimmo]bis[(2-hydroxypropane-l,3- 

diyI)oxy(3-acetyI-l s 4-phenylene)]]dibutanamide (biamine ) 3 



H. AyV'-[( 2 -hydroxypropane-l ,3-diyI)bis [oxy (3-acetyl-) ,4- 
phenyl ene) ] ] d ibu tan am ide. 

______iRfrfir 


Acedofenac 

(Ph Eur monograph 1281) 



C I6 H I3 C1 2 N0 4 354.2 89796-99-6 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory, 

PtiEtr __ 

DEFINITION 

[f f 2 - [(2 3 6 -Dichlorophenyl) amino] phenyl] acetyl] oxy] acetic 
acid* 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification B. 

Second identification A, C, 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 50.0 mg in methanol R and dilute to 
100,0 mL with the same solvent* Dilute 2*0 mL of the 
solution to 50.0 mL with methanol R. 

Spectral range 220-370 nm. 

Absorption maximum At 275 nm. 

Specific absorbance at the absorption maximum 320 to 350, 

B. Infrared absorption spectrophotometry (2,2,24)* 
Comparison: Ph. Eur , reference spectrum of acedofenac, 

C. Dissolve about 10 mg in 10 mL of ethanol (96 per cent) /?, 
To 1 mL of the solution* add 0.2 mL of a mixture, prepared 
immediately before use, of equal volumes of a 6 g FL solution 
of potassium ferricyanide R and a 9 g/L solution of ferric 
chloride R * Allow to stand protected from light for 5 min. 

Add 3 mL of a 10.0 gT solution of hydrochloric acid R. Allow 
to stand protected from light for 15 min. A blue colour 
develops and a precipitate is formed. 
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Acedofenae 1-49 


TESTS 

Related substances 

liquid chromatography (2,2.29). Prepare the solutions 
immediately before use. 

Solvent mixture Mobile phase A, mobile phase B (30:70 ViV). 
Test solution Dissolve 50,0 mg of the substance to be 
examined in the solvent mixture and dilute to 25,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 21,6 mg of diclofenac 
sodium CRS (impurity A) in the solvent mixture and dilute to 
50*0 mL with the solvent mixture. 

Reference solution (b) Dilute 2.0 mL of the test solution to 
10*0 mL with the solvent mixture. 

Reference solution (c) Mix LQ mL of reference solution (a) 
and L0 mL of reference solution (b) and dilute to 100.0 mL 
with the solvent mixture. 

Reference solution (d) Dissolve 4.0 mg of acedofenae 
impurity F CRS and 2.0 mg of acedofenae impurity H CRS in 
the solvent mixture, then dilute to 10.0 mL with the solvent 
mixture. 

Reference solution (e) Mix 1 ,0 mL of reference solution (b) 
and L0 mL of reference solution (d) and dilute to 100*0 mL 
with the solvent mixture. 

Reference solution (f) Dissolve the contents of a vial of 
diclofenac impurity A CRS (acedofenae impurity I) in 1 .0 mL 
of the solvent mixture, add L5 mL of the solvent mixture 
and mix. 

Reference solution (g) Dissolve 4 mg of acedofenae for peak 
identification CRS (containing impurities R, C, D n E and G) 
in 2,0 mL of the solvent mixture. 

Column: 

—■ size: l - 0.25 m 3 0 - 4*6 mm; 

- stationary phase: spherical end-capped octadccylsilyl silica get 
for chromatography R (5 pm) with a pore size of 10 nm 
and a carbon loading of 19 per cent; 

— temperature: 40 *C, 

Mobile phase: 

— mobile phase A: 1,12 g/L solution of phosphoric add R 
adjusted to pH 7*0 with a 42 g/L solution of sodium 
hydroxide R; 

— mobile phase B: water /?, acetonitrile R (10:90 V/V); 


Time 

Mobile phase A 

Mobile phase 6 

(min) 

(pet c tnl V/V) 

(per cent V/V) 

0 - 25 

70 4* 50 

30* 50 

25 * 30 

SO -* 20 

50*40 

30' SO 

20 

SO 


Flow rate 1 .0 mlimin. 

Detection Spectrophotometer at 275 nm. 

Injection 10 pL of the test solution and reference 
solutions (c), (e), (0 and (g). 

Identification of impurities Use the chromatogram supplied 
with acedofenae for peak identification CRS and the 
chromatogram obtained with reference solution (g) to 
identify the peaks due to impurities B, C, D, E and G. 
Relative retention With reference to acedofenae (retention 
time = about 11 min): impurity A = about 0 . 8 ; 
impurity G = about 1.3; impurity H - about 1.5; 
impurity I - about 2,3; impurity D = about 3,1; 
impurity B = about 3*2; impurity E = about 3*3; 
impurity C = about 3,5; impurity F = about 3.7* 


System suitability: reference solution (c): 

— resolution: minimum 5,0 between the peaks due to 
impurity A and acedofenae. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.2 per cent); 

— impurities B> C , D f E, G: for each impurity, not more than 
the area of the peak due to acedofenae in the 
chromatogram obtained with reference solution (e) 

(0*2 per cent); 

— impurity F: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (e) (0*2 per cent); 

— impwity H: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (e) (0*1 per cent); 

— impurity I: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (f) (0* 1 per cent); 

— unspecified impurities: not more than 0*5 times the area of 
the peak due to acedofenae in the chromatogram 
obtained with reference solution (e) (0.10 per cent); 

— total: not more than 0*7 per cent; 

— disregard limit : 0,1 times the area of the peak due to 
acedofenae in the chromatogram obtained with reference 
solution (e) (0.02 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

To 2.0 g in a silica crucible, add 2 mL of sulfuric acid R to 
wet the substance. Heat progressively to ignition and 
continue heating until an almost white or at most a greyish 
residue is obtained. Cany out the ignition at a temperature 
not exceeding 800 °C* Allow to cool. Add 3 mL of 
hydrochloric acid R and 1 mL of nitric add R * Heat and 
evaporate slowly to dryness* Cool and add 1 mL of a 100 g/L 
solution of hydrochloric add R and 10.0 mL of distilled 
water R. Neutralise with a 1,0 g/L solution of ammonia R 
using 0.1 ml* of phenolphthalein solution R as indicator. 

Add 2.0 mL of a 60 g/L solution of anhydrous acetic add R 
and dilute to 20 mL with distilled water R. 12 mL of the 
solution complies with test A. Prepare the reference solution 
using lead standard solution (1 ppm Pb) R. 

Loss on drying ( 2 . 2 . 32 ) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0*300 g in 40 mL of methanol R. Titrate with 0.1 M 
sodium hydroxide^ determining the end-point 
potentiome trie ally (2. 2.20). 

I mL of 0.! Af sodium hydroxide is equivalent to 35.42 mg of 
C, 6 H,*C1 2 N0 4 . 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H, I 
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A, [2- [(2,6-dichIorophenyI)amino]phenyl]acetic acid 
(diclofenac) , 




G. [ {[ [[2- [ (2,6-dichloroph eny 1) amino] phenyl] acetyl] 
oxy] acetyl] oxy] acetic acid (acetic aceclofenac), 

G 

^co 2 h 



'V' 


B. methyl [2-[(2,6-dichlorophenyl) amino] phenyl] ace rate 
(methyl ester of diclofenac). 



ch 3 


H. t [[ [[ [[2-[(2>6-dichlorophenyl) amino]phenyl] acetyl]oxy] 
a cetyl] oxy] ace ty 1] oxy] a cetic add (d ia ce ti c aceclofena c) , 



L 1 - (2>6-dichlorDphenyl)-l ,3-dihydro-2if-indol-2-one. 

_ _ _______ __ 1 _ PhEur 


C. ethyl [2-[(2,6-dichlorophenyl)ammo] phenyl] acetate (ethyl 
ester of diclofenac), 


o 



D. methyl [[[2-[(2,6- 

dichlorophenyl)amino]phenyl] acetyl]oxy] acetate (methyl ester 
of aceclofenac). 



E, ethyl [[[2-[(2,6- 

dichlorophenyl)amino] pheny 1] acety 1] oxy] acetate (ethyl ester 
of aceclofenac). 



F. benzyl [[[2- [(2,6- 

dichl oropheny 1) amino] ph eny 1] ace ty 1 ] oxy] acetate (benzyl este r 
of aceclofenac), 


Acemetacin 


(Ph Eur monograph 1686) 



*** 

* 

* -ft 

*■** 


C 21 H l8 CJN0 6 415.8 


53164-05-9 


Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 


Ph Eur ____ 

DEFINITION 

[ [[ 1 -(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-in do 1-3- 
y 1] acetyl ] oxy] ace tic acid * 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow or greenish-yellow, crystalline powder* 

Solubility 

Practically insoluble in water, soluble in acetone, slightly 
soluble in anhydrous ethanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2*24)* 

Comparison acemetacin CRS 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone i?, evaporate to dryness and 
record new spectra using the residues. 
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Acemetacin 1-51 


TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in acetonitrile for chromatography R and dilute to 
20,0 mL with the same solvent. 

Reference solution (a) Dilute 5.0 mL of the test solution to 
50.0 mL with acetonitrile for chromatography R. Dilute 1.0 mL 
of this solution to 100.0 mL with acetonitrile for 
chromatography R. 

Reference solution (b) Dissolve 5,0 mg of acemetacin 
impurity A CRS and 1 0.0 mg of mdometacm CRS 
(impurity B) in acetonitrile for chromatography R, and dilute to 
50.0 mL with the same solvent. 

Reference solution (c) Dilute LQ mL of reference solution (b) 
to 20,0 mL with acetonitrile for chromatography R. 

Reference solution (d) To I mL of reference solution (b), add 
10 mL of the test solution and dilute to 20 mL with 
acetonitrile for chromatography R. 

Reference solution (e) Dissolve the contents of a vial of 
acemetacin impurity mixture CRS (containing impurities C> D, 
E and F) in 1 .0 mL of the test solution. 

Column: 

— size: l - 0.25 m, 0 = 4 mm; 

stationary phase : spherical end-capped octadecylsilyl silica gel 
for chromatography R (5 Jim); 

— temperature: 40 a C. 

Mobile phase: 

— mobile phase A : dissolve LO g of potassium dihydrogen 
phosphate R in 900 mL of water R, adjust to pH 6.5 with 
1 M sodium hydroxide and dilute to 1000 mL with 
water R> 

— mobile phase B: acetonitrile for chromatography R; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phwr R 
(ptr cent V/V) 

0 - 5 

95 

5 

5-9 

95 * 65 

5*35 

9 - 16 

65 

35 

16*28 

65 * 20 

35* SO 

28-34 

20 

80 


Flow rate L 0 mL/min. 

Detection Spectrophotometer at 235 nm. 

Injection 20 pL> 

Identification of impurities: 

— use the chromatogram supplied with acemetacin 
impurity mixture CRS and the chromatogram obtained 
with reference solution (e) to identify the peaks due to 
impurities C, D, E and F; 

— use the chromatogram obtained with reference 
solution (b) to identify' the peak due to impurity B. 

Relative retention With reference to acemetacin (retention 
time = about 15 min); impurity A = about 0.7; 
impurity B = about 0.9; impurity F = about 1.2; 
impurity C = about 1.3; impurity D = about 1.5; 
impurity E - about 2,2. 

System suitability* Reference solution (d); 

— peak-to-valley ratio: minimum 15, where H p - height 
above the baseline of the peak due to impurity B and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
acemetacin. 


Limits: 

— correction factors', for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity C - 1.3; 
impurit> r D = 1,4; impurity F - 1*3; 

— impurity E: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0*3 per cent); 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) ( 0.2 per cent); 

— impurity* A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) ( 0.1 per cent); 

— impurities C, D , F: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,1 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— toted: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*4 per cent); 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2,4.5) 

Maximum 20 ppm* 

Solvent mixture methanol f?, acetone R (10:90 VlV). 

0*250 g complies with test H. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2 . 2 . 32 ) 

Maximum 0*5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfa ted ash ( 2 . 4 . 14 ) 

Maximum 0*1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0*350 g in 20 mL of acetone R and add 10 mL of 
water R. Titrate with 0. 1 M sodium hydroxide , determining the 
end-point potenti omemcaUy (2.2.20). 

I mL of 0.1 M sodium hydroxide is equivalent to 41.58 mg 
ofC 21 H, 8 CIN0 6 * 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B* C } D, E, F 



Cl 


A. 4-chlorobenzoic acid. 



B.R 1 - R2 - R3 = H: Il-(4-chlorobenzoyl)-5-rneihoxy-2’ 
methylindol-3-yl] acetic add (indometadn). 
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C. Rl = Cl, R2 - H, R3 = CH 2 -C0 2 H: [[[H3>4- 
dichlorobenzoyl)-5-methoxy-2-methyl- 1 H- indol-3- 
y 1 ] ac etyl] oxy] ace dc acid, 

D. Rl - H, R2 = C(CH 3 ) 33 R3 = CH 2 -C0 2 H: [[[ 1 - 
(4-chlorobenzGyl)-6-( 1 * 1 -dimethylethy 1 )-5-meth oxy- 2 -methyl- 
1 i/-in d ol-3-yl] acetyl] oxy] acetic acid, 

E. Rl = R2 = H, R3 = CH 2 -C0-0-C(CH 3 ) 3 : 

1,1 -dimethylethyl [ [[ 1 - (4-chJ orob enzoyl) - 5-methoxy-2- 
m ethyl-1 H-indol-3-yl] acetyl] oxy] acetate, 

F. Rl = R2 = H, R3 = CH 2 -C0-0-CH r C0 2 H: [[[[[I- 
(4-chlorobenzoyl)-5-methoxy-2-niethyl-1 H-indoI-3- 

yl] acetyl] oxy] ace ty 1 ] oxy] ace ti c acid. 

________ PhEuf 


Acenocoumarol 



and enantiomer 


C 19 H 15 NOa 3533 152-72-7 

Action and use 

Vitamin K epoxide reductase inhibitor, oral anticoagulant. 

Preparation 

Acenocoumarol Tablets 

DEFINITION 

Acenoco umarol is (RS) -4-hydroxy- 3 - (1 -p-nitroph eny 1-3- 
0 xobutyl)cGumarin, It contains not less than 98.5% and not 
more than 100.5% of C^H^NO^ calculated with reference 
to the dried substance. 

CHARACTERISTICS 

An almost white to buff powder. 

Practically insoluble in wafer and in ether, slightly soluble in 
ethanol (96%). It dissolves in aqueous solutions of the alkali 
hydroxides. It exhibits polymorphism. 

IDENTIFICATION 

The infrared absorption spectrum, Appendix II A, is concordant 
with the reference spectrum of acenocoumarol (RS 001). If the 
spectra are not concordant, dissolve 0 .1 g of the substance 
being examined in 10 mL of acetone and add team drop wise 
until the solution becomes turbid. Heat on a water bath until 
the solution is clear and allow to stand. Filter, wash the 
crystals with a mixture of equal volumes of acetone and water 
and dry at 100° at a pressure of 2 kPa for 30 minutes. 

Prepare a new spectrum of the residue. 

TESTS 

Clarity and colour of solution 

A. A 2 . 0 % w/v solution in acetone is clear , Appendix IV A. 

B. The absorbance of a 4-cm layer of a 2.0% w/v solution in 
acetone at 460 nm is not more than 0.12, Appendix II B. 

C. A 2,0% w/v solution in 0.1m sodium hydroxide is clear , 
Appendix IV A, and yellow. 


Light absorption 

Absorbance of a 0.001% w/v solution in a mixture of 
1 volume of 1 m hydrochloric add and 9 volumes of methanol at 
the maximum at 306 nm, 0.50 to 0.54, calculated with 
reference to the dried substance, Appendix II B* 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using the following solutions in acetone . 

( 1 ) 2 . 0 % w/v of the substance being examined. 

( 2 ) 0 , 0020 % w/v of the substance being examined. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel GF 254 * 

(b) Use the mobile phase as described below. 

(c) Apply 20 pL of each solution. 

(d) Develop the plate to 15 cm. 

(e) After removal of the plate, allow it to dry in air and 
immediately examine under ultraviolet light (254 nm). 

MOBILE PHASE 

20 volumes of glacial acetic acidy 50 volumes of cyclohexane 
and 50 volumes of dichloroniethane. 

LIMITS 

Any secondary spot in the chromatogram obtained with 
solution (I) is not more intense than the spot in the 
chromatogram obtained w r ith solution (2) (0,1%)* 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
0,5% of its weight. Use 1 g. 

Sulfated ash 

Not more than 0.1%, Appendix IX A, 

ASSAY 

Dissolve 0.6 g in 50 mL of acetone and titrate with 
0.1 m sodium hydroxide VS using bromothymol blue solution R3 
as indicator. Repeat the operation without the substance 
being examined. The difference between the titrations 
represents the amount of sodium hydroxide required. Each 
mL of 0.1 m sodium hydroxide VS is equivalent to 35.33 mg of 

c ] 9 h 15 no 6 . 


Acesulfame Potassium 

(Ph Eur monograph 1282) 



O 


C 4 H 4 KNO 4 S 201.2 55589-62-3 

Action and use 

Sweetening agent. 

Hi Eur ______ 

DEFINITION 

Potassium 6-methyM,2,3-oxathiazm-4-olate 2,2-dioxide. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 
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Acesulfame Potassium 1-53 


CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Soluble in water, very slightly soluble in acetone and in 
ethanol (96 per cent), 

IDENTIFICATION 

First identification A, C> 

Second identification B y C. 

A, Infrared absorption spectrophotometry (2.2.24), 
Comparison acesulfame potassium CRS , 

B, Thin-layer chromatography (2.2,27). 

Test solution Dissolve 5 mg of the substance to be examined 
in water R and dilute to 5 mL with the same solvent. 

Reference solution (a) Dissolve 5 mg of acesulfame 
potassium CRS in water R and dilute to 5 mL with the same 
solvent. 

Reference solution (b) Dissolve 5 mg of acesulfame 
potassium CRS and 5 mg of saccharin sodium R in water R and 
dilute to 5 mL with the same solvent. 

Plate cellulose for chromatography R as the coating substance. 
Mobile phase concentrated ammonia R, acetone R* ethyl acetate R 
(10:60:60 V/VIV). 

Application 5 |iL as bands. 

Development Twice over 2/3 of the plate. 

Drying In a current of warm air. 

Detection Examine in ultraviolet light at 254 nm, 

System suitability, reference solution (b): 

— the chromatogram showE 2 clearly separated zones. 
Results The principal zone in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal zone in the chromatogram obtained with reference 
solution (a). 

C, 0.5 mL of solution S (see Tests) gives reaction (b) of 
potassium (2.3.1). 

TESTS 
Solution S 

Dissolve 10,0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2, /) and colourless (2,2.2, Method II). 
Acidity or alkalinity 

To 20 mL of solution S add 0.1 mL of bromothymol blue 
solution RI. Not more than 0.2 mL of 0.01 M hydrochloric 
acid or 0.01 M sodium hydroxide is required to change the 
colour of the indicator. 

Impurity A 

Thin-layer chromatography (2.2.27). 

Tm solution Dissolve 0,80 g of the substance to be examined 
in water R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 50 mg of acetylacetamide R 
(impurity A) in water R and dilute to 25 mL with the same 
solvent. To 5 mL of the solution add 45 mL of water R and 
dilute to 100 mL with methanol R. 

Reference solution (b) To 10 mL of reference solution (a) add 
1 mL of the test solution and dilute to 20 mL with 
methanol R. 

Plate TLC silica gel plate R. 


Mobile phase water R y ethanol (96 per cent) J?, ethyl acetate R 
(2:15:74 VIVIV). 

Application 5 |_iL. 

Development Over 2/3 of the plate. 

Drying In air until the solvents are completely removed. 
Detection Spray with phosphoric vanillin solution R and heat at 
120 “C for about 10 min; examine in daylight. 

System suitability The chromatogram obtained with reference 
solution (a) shows a clearly visible spot and the 
chromatogram obtained with reference solution (b) shows 
2 clearly separated spots. 

Limit: 

— impurity A: any spot due to impurity A is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.125 per cent). 

Impurity B 

Liquid chromatography (2.2.29), 

Test solution Dissolve 0.100 g of the substance to be 
examined in water R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 4,0 mg of acesulfame potassium 
impurity B CRS in water R and dilute to 100.0 mL with die 
same solvent. Dilute 1.0 mL of the solution to 200.0 mL 
with water R . 

Reference solution (b) Dissolve 0.100 g of the substance to be 
examined in reference solution (a) and dilute to 10.0 mL 
with the same solution. 

Column: 

■— size. I = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecyMyl silica gel for chromatography R 
(3 pm). 

Mobile phase Mix 40 volumes of acetonitrile R and 60 volumes 
of a 3.3 g/L solution of tetrabutylammonium hydrogen sulfate R, 
Flow rate 1 mUmin, 

Detection Spectrophotometer at 234 nm. 

Injection 20 pL. 

Run time Twice the retention time of acesulfame. 

Relative retention With reference to acesulfame (retention 
time - about 5,3 min): impurity B “ about L6. 

System suitability: 

— signal-to-noise ratio: minimum 10 for the peak due to 
impurity B in the chromatogram obtained with reference 
solution (a); 

— peak-to-valley ratio: minimum 1.2 3 where H p = height 
above the baseline of the peak due to impurity B and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
acesulfame, in the chromatogram obtained with reference 
solution (b). 

Limit. 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(20 ppm). 

Fluorides 

Maximum 3 ppm. 

Potentiometry ( 2,2.36 , Method 1 ), 

Test solution Dissolve 3,000 g of the substance to be 
examined in distilled water R r add 15.0 mL of toial-ionic- 
strength-adjustmem buffer Rl and dilute to 50,0 mL with 
distilled water R, 

Reference solutions To 0,5 mL, 1.0 mL, 1,5 mL and 3.0 mL 
of fluoride standard solution (10 ppm F) R add 15.0 mL of 
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wtal-ionk-strength-adjustment buffer R1 and dilute to 50,0 mL 
with distilled water R. 

Indicator electrode Fluoride-selective. 

Reference electrode Silver-silver chloride. 

Heavy metals (2A>8) 

Maximum 5 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 1 .0 per cent, determined on 1 .000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Dissolve 0,150 g in 50 mL of anhydrous acetic add R. Titrate 
with 0.1 M perchloric acid 7 determining the end-point 
potentiom etric ally ( 2 , 2.20). 

1 mL of 0. 1 M perchloric acid is equivalent to 20.12 mg 
Of C4H4KNO4S. 

IMPURITIES 

Specified impurities: A > B. 



m z 


A. 3-oxobutanamide (acetylacetamide ) 3 



B, 5-chloro-6-methyl-l s 2 ? 3-oxathiazin-4(3/f)-one 2,2-dioxide. 

__ phFiif 


Acetazolamide 

(Ph Ear monograph 0454) 


»AVV”' 

M-N O 


*** 

* 1 k 


* 

it 


*** 


C4H6N403S2 222,2 59-66-5 

Action and use 

Carbonic anhydrase inhibitor; diuretic; treatment of 
glaucoma and ocular hypertension; treatment of mountain 
sickness. 

Preparation 

Acetazolamide Tablets 

Ph Fir _ _____ 

DEFINITION 

lV-(5-Su]famoyl -1 s 3,4-thiadiazol-2-yl) acetamide. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 


Solubility 

Very slightly soluble in water, slightly soluble in ethanol 
(96 per cent). It dissolves in dilute solutions of alkali 
hydroxides. 

It show's polymorphism (5.9). 

IDENTIFICATION 

First identification A, B 
Second identification A, C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Solution A Dissolve 30,0 mg in 0.01 Ai sodium hydroxide and 
dilute to 100.0 mL with the same solvent. Dilute 10.0 mL of 
the solution to 100,0 mL with 0.01 M sodium hydroxide, 
Solution B Dilute 25.0 mL of solution A to 100.0 mL with 
0,01 M sodium hydroxide. 

Spectral range 230-260 nm for solution A; 260-350 nm for 
solution B. 

Absorption maximum At 240 nm for solution A; at 292 nm for 
solution B, 

Specific absorbance at the absorption maximum 162 to 176 for 
solution A; 570 to 620 for solution B, 

B. Infrared absorption spectrophotometry (2.2,24). 

Comparison acetazolamide CRS ♦ 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in ethanol (96 per cent) R y evaporate to 
dryness and record new spectra using the residues, 

C. Introduce about 20 mg into a test-tube and add 4 mL of 
dilute hydrochloric acid R and 0.2 g of zinc powder R, 
Immediately place a piece of lead acetate paper R over the 
mouth of the tube. The paper shows a brownish-black 
colour, 

D. Dissolve about 25 mg in a mixture of 0.1 mL of dilute 
sodium hydroxide solution R and 5 mL of -water R. Add 0 ,1 mL 
of copper sulfate solution R. A greenish-blue precipitate is 
formed, 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution Y 5 or BY 5 (2.2. 2 y Method JJ), 

Dissolve 1,0 g in 10 mL of 1 M sodium hydroxide. 

Related substances 

Liquid chromatography (2,2,29). 

Test solution Dissolve 40 mg of the substance to be examined 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
acetazolamide for system suitability CRS (containing 
impurities A s B, Q D, E and F) in 1,0 mL of the mobile 
phase. 

Column: 

-— size: l = 0.15 m, 0 = 4,6 mm; 

— stationary) phase : end-capped propoxybenzene silica gd for 
chromatography R (4 pm). 

Mobile phase acetonitrile for chromatography R y 6.8 g/L solution 
of potassium dihydrogen phosphate R (10:90 V!V). 

Flow rate 1.0 mL/min. 
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Detection Specirophotometer at 265 nm. 

Injection 25 pL 

Run time 3.5 limes the retention time of acetazolamide. 
Identification of impurities Use the chromatogram supplied 
with acetazolamide for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C> D, E and F, 
Relative retention With reference to acetazolamide (retention 
time = about 8 min): impurity E = about 0,3; 
impurity D = about 0.4; impurity B = about 0.6; 
impurity' G = about 1 .4; impurity A = about 2 . 1 ; 
impurity F = about 2 , 6 . 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities E and D. 

Limits: 

— correction factors : for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 2,3; 
impurity C = 2 . 6 ; impurity D = 1 . 6 ; 

— impurities A, B, C> D } E, F: for each impurity, not more 
than 1,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total: not more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
{ 0.6 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Sulfates (2,4.13) 

Maximum 500 ppm. 

To 0.4 g add 20 mL of distilled water R and dissolve by 
hearing to boiling. Allow to cool with frequent shaking and 
filter. 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 X. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0,200 g in 25 mL of dimeihytformamide R. Titrate 
with 0,1 M ethandk sodium hydroxide , determining the 
e nd -point potenti ometri cally ( 2 . 2 . 20). 

1 mL of 0,1 M ethandk sodium hydroxide is equivalent to 
22.22 mg of 0 ^ 0 ^. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 


impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): G, 


“Vr"-™ 

A. R1 = CO-CHj, R 2 - Cl: AH5-chlorod,3,4-thiadiazol-2- 
yl) acetamide, 

B. R 1 = CG-CH„ R2 = H: N-U^thiadiazol^- 
yl) acetamide, 

C. R 1 = CO-CHj, R2 = $H: .V-CS-sulfaiiyl-l^^thiadiaxo!- 
2 -yl) acetamide, 

D. Rl = H, R2 = S0 2 -NH 2 : 5-amino-l ,3,4~thiadiazole-2- 
sulfonamide, 

E. R1 = CO-CH,, R2 s S0 2 -OH: 5-acetamido-1,3,4- 
thiadiazoIe-2-sulfonic arid, 

" . ° P °: ,° , H 

V'fVrYvV 

O N-N O 


F, N- [5- [ (5- acetami do-1,3,4-tbiadiazol- 2- 

yl) sulfonyl] sulfamoyl -1,3,4-thiadi azol-2-yl] acetamide, 


HS 


xV 


m 2 


G, 5-amino-1 ,3,4-thiadiazole-2-thiol 


PtiEur 


Glacial Acetic Acid 

(Ph Eur monograph 0590) 

O 

I 

H 3 C OH 

C 2 H 4 O 2 60,1 

PhEvr _ ___ 

DEFINITION 
Content 

99.0 per cent m/m to 100,5 per cent m/m. 

CHARACTERS 
Appearance 

Crystalline mass or clear, colourless, volatile liquid. 

Solubility 

Miscible with water, with ethanol (96 per cent) and with 
methylene chloride. 

IDENTIFICATION 

A, A 100 g/L solution is strongly acid (2.2.4). 

B. To 0.03 mL add 3 mL of water R and neutralise with 
dilute sodium hydroxide solution /?, The solution gives 
reaction (b) of acetates (23,1). 

TESTS 
Solution S 

Dilute 20 mL to 100 mL with distilled water R. 

Appearance 

The substance to be examined is dear (2.2. /) and colourless 
(2.2.2, Method IT), 

Freefcing point (2.2.18) 

Minimum 14,8 °C. 


** * 

*■ * 

* # 

* * 

*** 


64-19-7 
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Reducing substances 

Dilute 2.0 mL to 10.0 mL with water R . Add 0.1 mL of 
0.02 M potassium permanganate, Heat on a water-bath for 
l min 3 the colour remains pink. 

Chlorides (2.4.4) 

Maximum 25 mg/L. 

Dilute 10 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 50 mg/L, determined on solution S, 

Iron (2.4.9) 

Maximum 5 ppm. 

Dilute 5.0 mL of solution A obtained in the test for heavy 
metals to 10,0 mL with water R. 

Heavy metals (2.4.8) 

Maximum 5 ppm. 

Dissolve the residue obtained in the test for residue on 
evaporation by heating with 2 quantities, each of 1 5 mL, of 
water R and dilute to 50,0 mL with water R (solution A). 

12 mL of solution A complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Residue on evaporation 

Maximum 0,01 per cent. 

Evaporate 20 g to dryness on a water-bath and dry at 
100-105 C. The residue weighs a maximum of 2.0 mg. 

ASSAY 

Weigh accurately a conical flask with a ground-glass stopper 
containing 25 mL of wafer R. Add 1,0 mL of the substance 
to be examined and weigh again accurately. Add 0,5 mL of 
phenolphthakin solution R and titrate with / Ai sodium 
hydroxide. 

1 mL of / M sodium hydroxide is equivalent to 60.1 mg 

of C 2 H 402 - 

STORAGE 

In an airtight container. 

__________ PtiEw 


Acetic Acid (6 per cent) 

Dilute Acetic Acid 

DEFINITION 

Acetic Acid (6 per cent) contains not less than 5.7% and not 
more than 6,3% w/w of acetic acid, It may be 

prepared by mixing 182 g of Acetic Acid (33 per cent) with 
818 g of Purified Water 

IDENTIFICATION 

A. Strongly acidic. 

B. When neutralised, yields the reactions characteristic of 
acetates* Appendix VI. 

TESTS 

Weight per mL 

About 1,005 g, Appendix V G, 

Chloride 

Dilute 5,0 mL with sufficient water to produce 100 mL 
15 mL of the resulting solution complies with the limit test for 
chlorides* Appendix VH (70 ppm). 

Sulfate 

12.5 mL of the solution used in the test for Chloride, diluted 
to 15 mL with water* complies with the limit test for sulfates , 
Appendix VII (240 ppm). 


Aldehydes 

Distil 75 mL. To the first 5 mL of the distillate add 10 mL 
of a 5% w'/v solution of mercutyOt) chloride* make alkaline 
with 5m sodium hydroxide, allow' to stand for 5 minutes and 
acidify with 1 m sulfuric acid . The solution shows not more 
than a faint turbidity'. 

Formic acid and oxidisable impurities 

Mix 5 mL with 6 mL of sulfuric acid and cool to 20 *, 

Add 0.4 mL of 0,0 167m potassium dichromate VS* allow to 
stand for ! minute, add 25 mL of water and I mL of freshly 
prepared dilute potassium iodide solution and titrate the 
liberated iodine with 0,1m sodium thiosulfate VS using starch 
mucilage as indicator. Not less than 0,2 mL of 0.1m sodium 
thiosulfate VS is required. 

Readily oxidisable impurities 

To 25 mL add 0,2 mL of 0.02m potassium permanganate VS 
and allow to stand for 1 minute. The pink colour is not 
entirely discharged. 

Non-volatile matter 

When evaporated to dryness and dried at 105", leaves not 
more than 0 , 01 % w/w of residue, 

ASSAY 

Add 30 mL of water to 20 g in a stopper flask and titrate 
with 1 m sodium hydroxide VS using phenolphthalein solution R1 
as indicator. Each mL of 1 m sodium hy dioxide VS is 
equivalent to 60.05 mg of C 2 H 4 02 . 


Acetic Acid (33 per cent) 

Acetic Add 

Preparation 

Acetic Acid (6 per cent) 

DEFINITION 

Acetic Add (33 per cent) contains not less than 32.5% and 
not more than 33,5% w/w of acetic acid, C 2 H 4 O 2 . 

CHARACTERISTICS 

A dear, colourless liquid, 

Misdble with water* with ethanol (96%) and with glycerol, 

IDENTIFICATION 

A. Strongly acidic, even when diluted freely. 

B. When neutralised, yields the reactions characteristic of 
acetates* Appendix VI. 

TESTS 

Weight per mL 

1.040 to L042 g, Appendix V G. 

Chloride 

Dilute 5,0 mL with sufficient water to produce 100 mL, 

15 mL of the resulting solution complies with the limit ten for 
chlorides* Appendix VII (70 ppm). 

Sulfate 

12.5 mL of the solution used in the test for Chloride, diluted 
to 15 mL with water* complies with the limit test for sulfates* 
Appendix VII (240 ppm). 

Aldehydes 

Distil 15 mL, To the first 5 mL of the distillate add 10 mL 
of a 5% w/v solution of mercury(u) chloride* make alkaline 
with 5m sodium hydroxide* allow to stand for 5 minutes and 
make ad die with 1 m sulfuric acid , The solution sho ws not 
more than a faint turbidity. 
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Formic acid and oxidisable impurities 

Mix 5 ml, with 6 mL of sulfuric add and cool to 20% 

Add 2 mL of 0.0167m potassium dkhromate FS, allow to 
stand for 1 minute, add 25 mL of water and 1 mL of freshly 
prepared dilute potassium iodide solution and titrate the 
liberated iodine with 0.1m sodium thiosulfate VS using starch 
mucilage as indicator. Not less than 1 .0 mL of 0.1m sodium 
thiosulfate VS is required. 

Readily oxidisable impurities 
To 5.0 mL add 20 mL of water and 0,2 mL of 
0,02m potassium permanganate VS and allow to stand for 
1 minute. The pink colour is not entirely discharged. 

Non-volatile matter 

When evaporated to dryness and dried at 105% leaves not 
more than 0 . 01 % w/w of residue. 

ASSAY 

Weigh 5 g into a stopper flask containing 50 mL of water and 
titrate with 1 m sodium hydroxide VS using phenolphthalein 
solution R1 as indicator. Each mL of 1 m sodium hydroxide VS 
is equivalent to 60.05 mg of C 2 H 4 O 2 . 

Acetone ******* 

(Hi Eur monograph 0872) ** 

O 

h 3 c^ch 3 

58.08 67-64-1 

PhEtr _ 

DEFINITION 

Propanone. 

CHARACTERS 

Appearance 

Volatile, clear, colourless liquid. 

Solubility 

Miscible with water and with ethanol (96 per cent). 

The vapour is flammable. 

IDENTIFICATION 

A, Relative density (see Tests), 

B, To 1 mL, add 3 mL of dilute sodium hydroxide solution R 
and 0,3 mL of a 25 g/L solution of sodium nitwprusside R * 

An intense red colour is produced which becomes violet with 
the addition of 3,5 mL of acetic add R. 

C, To 10 mL of a 0.1 per cent ViV solution of the substance 
to be examined in ethanol (50 per cent VIV) /?, add 1 mL of a 
10 g/L solution of nitrvbenzaldehyde R in ethanol 

(50 per cent VIV) R and 0.5 mL of strong sodium hydroxide 
solution R. Allow to stand for about 2 min and acidify with 
acetic acid R. A greenish-blue colour is produced. 

TESTS 

Appearance of solution 

To 10 mL add 10 mL of water R, The solution is dear 
(2.2J) and colourless (2.2.2, Method II). 

Acidity or alkalinity 

To 5 mL add 5 mL of carbon dioxide-free water R, 0.15 mL of 
phenolphthalein solution R and 0.5 mL of 0.01 At sodium 
hydroxide. The solution is pink. Add 0.7 mL of 0.01 M 
hydrochloric add and 0.05 mL of methyl red solution R. 

The solution is red or orange. 

Relative density (2,2,5) 

0.790 to 0.793. 


Reducing substances 

To 30 mL add 0.1 mL of 0.02 M potassium permanganate 
and allow to stand in the dark for 2 h, The mixture is not 
completely decolourised. 

Related substances 

Gas chromatography (2.2.28). 

Test solution The substance to be examined. 

Reference solution (a) To 0.5 mL of methanol R add 0.5 mL of 
2-propanol R and dilute to 100.0 mL with the test solution. 
Dilute L0 mL of this solution to 10.0 mL with the test 
solution. 

Reference solution (b) Dilute 100 pL of benzene R to 100.0 mL 
with the test solution. Dilute 0.20 mL of this solution to 
100.0 mL with the test solution. 

Column : 

— maimed: fused silica, 

— rise: / = 50 m, 0 - 0*3 mm, 

— stationary phase : macrogol 20 000 R (film thickness 1 pm)* 
Carrier gas helium for chromatography R. 

Linear velocity 21 cm/s* 

Split ratio 1:50* 

Temperature: 



Time 

(min) 

Temperature 

TO 

Column 

0^ li 

45 * J OO 


11 -20 

100 

Injection port 


150 

Detector 


250 


Detection Flame ionisation. 

Injection l pL. 

Retention time Impurity C — about 7*5 min. 

System suitability^ 

— resolution: minimum 5.0 between the peak due to 
impurity A (2 nd peak) and the peak due to impurity B 
(3 rJ peak) in the chromatogram obtained with reference 
solution (a), 

— signaLto-noisc ratio: minimum 5 for the peak due to 
impunty C in the chromatogram obtained with reference 
solution (b). 

Limits: 

— impurities A, B: for each impurity, not more than the 
difference between the areas of the corresponding peaks 
in the chromatogram obtained with reference solution (a) 
and the areas of the corresponding peaks in the 
chromatogram obtained with the test solution 

(0.05 per cent VIV ), 

— impurity C: not more than the difference between the area 
of the peak due to impurity G in the chromatogram 
obtained with reference solution (b) and the area of the 
corresponding peak in the chromatogram obtained with 
the test solution (2 ppm F/F), 

— am other impurity, for each impurity, not more than the 
difference between the area of the peak due to impurity A 
in the chromatogram obtained with reference solution (a) 
and the area of the corresponding peak in the 
chromatogram obtained with the test solution 

(0*05 per cent VlV). 

Matter insoluble in water 

Dilute 1 .0 mL to 20 mL with water R. The solution is clear 
(2.2*7), 

Residue on evaporation 

Maximum 50 ppm. 
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Evaporate 20,0 g to dryness on a water-bath and dry at 
100-105 C* The residue weighs a maximum of 1 mg. 

Water (ZSA2) 

Maximum 3 g/Lj determined on 1 0.0 mL. Use 20 mL of 
anhydrous pyridine R as solvent, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C* 

A, CH3-OH: methanol, 

B, CH 3 -CHOH-CH 3 : propan- 2 -ol (isoprop anol), 

C, C 6 He: benzene. 

___________ PtiEur 


Acetylcholine Chloride 

(Ph Eur monograph 1485) 



Cl 


★ ** 

* * 

* *■ 

+ * 


C 7 H l6 ON0 2 181.7 60-3 M 

Action and use 

Cholinoceptor agonist. 

Ph Eur. ___ 

DEFINITION 

2- (Ace tyloxy)-Ay^,A r ~ixim eth y 1 ethanamin iu m chloride, 

Content 

98,5 per cent to 101,5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white crystalline powder or colourless 
crystals* very hygroscopic. 

Solubility 

Very soluble in water, freely soluble in alcohol, slightly 
soluble in methylene chloride, 

IDENTIFICATION 

First identification B, E. 

Second identification A, C, D, E. 

A. Melting point (12.14): 149 *C to 152 C , 

Introduce the substance to be examined into a capillary tube. 
Dry in an oven at 100-105 t7 C for 3 h. Seal the tube and 
determine the melting point, 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison acetylcholine chloride CRS. 

C. Examine the chromatograms obtained in the test for 
related substances. 

Results The principal zone in the chromatogram obtained 
with test solution (b) is similar in position, colour and size to 
the principal zone in the chromatogram obtained with 
reference solution (b), 

D. To 15 mg add 10 mL of dilute sodium hydroxide solution /?, 
2 mL of 0.02 M potassium permanganate and heat. 

The vapours formed change the colour of red litmus paper R 
to blue, 

E. 0,5 mL of solution S (see Tests) gives reaction (a) of 
chlorides (2.3,1). 


TESTS 
Solution S 

Dissolve 5,0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1 ) and not more intensely coloured 
than reference solution Y 6 or BY 6 (2,2.2 , Method II). 

Acidity 

Dilute 1 mL of solution S to 10 mL with carbon dioxide-free 
water R. Add 0,05 mL of phenolphthakm solution R. Not more 
than 0*4 mL of 0.01 M sodium hydroxide is required to 
change the colour of the indicator to pink. 

Related substances 

Thin-layer chromatography (2,2.27). Prepare the solutions 
immediately before use. 

Test solution (a) Dissolve 0,30 g of the substance to be 
examined in methanol R and dilute to 3,0 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 1 0 mL 
with methanol R. 

Reference solution (a) Dilute 1 mL of test solution (a) to 
100 mL with methanol R. 

Reference solution (b) Dissolve 20,0 mg of acetylcholine 
chloride CRS in methanol R and dilute to 2,0 mL with the 
same solvent. 

Reference solution (c) Dissolve 20 mg of choline chloride R in 
methanol /?, add 0,4 mL of test solution (a) and dilute to 
2.0 mL with methanol R 
Plate TLC silica gel plate R. 

Mobile phase Mix 20 volumes of a 40 g/L solution of 
ammot mtm nitrate R t 20 volumes of methanol R and 
60 volumes of acetonitrile R , 

Application 5 pL as bands of 10 mm by 2 mm. 

Development Over 2/3 of the plate. 

Detection Spray with potassium iodobismuthate solution R3. 
System suitability The chromatogram obtained with reference 
solution (c) shows 2 clearly separated zones. 

Limns: 

— arty* impurity: any zones in the chromatogram obtained 
with test solution (a), apart from the principal zone, are 
not more intense than the principal zone in the 
chromatogram obtained with reference solution (a) 

(1 per cent), 

Trimethylamine 

Dissolve 0,1 g in 10 mL of sodium carbonate solution R and 
heat to boiling. No vapours appear w T hich turn red litmus 
paper R blue. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 1 ,0 per cent* determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on the residue obtained 
in the test for loss on drying* 

ASSAY 

Dissolve 0,200 g in 20 mL of carbon dioxide-free water R. 
Neutralise with 0.01 M sodium hydroxide using 0,15 mL of 
phenolphthakm solution R as indicator. Add 20,0 mL of 0.1 M 
sodium hydroxide and allow to stand for 30 min. Titrate with 
0 , / M hydrochloric odd , 
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1 mL of 0*1 M sodium hydroxide is equivalent to 18.17 mg of 
C 7 H I6 C1N0 3 . 

STORAGE 

In ampoules, protected from light. 

IMPURITIES 

H*C +/ CH 3 

C|T 

HO CH 3 


A, 2-hydroxy-A/ J A/ J AT-trimethylethanaminium chloride 
(choline chloride). 


h 3 C 



D' 


B. 2’(acetyioxy)-N,AT-dtmethyiethanaminium chloride, 


CH, 

HiC CHj 


C. bJ 3 bJ~di m ethyl m ei h a n am in e 


Ph Ear 


Acetylcysteine 

(Ph. Bur. monograph 0967) 



H MH 

HS. X. 

CO a H 

CsRjNOaS 163.2 616-9M 

Action and use 

Sulfydryl donor; antidote to paracetamol poisoning; 
mucolytic* 

Preparation 

Acetylcysteine eye drops 
Acetylcysteine Injection 

Ph fir______ 

DEFINITION 

(2/f) -2-{ Acety lam ino) -3-sulfanyIpropanoic add * 

Content 

98.0 per cent to 1QLQ per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water and in ethanol (96 per cent), 
practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification A f C. 

Second identification A > B t E. 

A. Specific optical rotation (see Tests). 

B. Melting point (2,2.14): 104 °C to 110 C. 

C. Infrared absorption spectrophotometry (2*2,24), 

Preparation Discs of potassium bromide R. 

Comparison acetylcysteine CRS . 

D. Examine the chromatograms obtained in the test for 
related substances. 


Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (b). 

E. To 0.5 mL of solution S (see Tests) add 0.05 mL of a 
50 g/L solution of sodium nitraprusside R and 0.05 mL of 
concentrated ammonia R . A dark violet colour develops. 

TESTS 
Solution S 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2*1) and colourless (2.2.2, Method H). 
pH (223) 

2.0 to 2 . 8 . 

To 2 mL of solution S add 8 mL of carbon dioxide-free 
water R and mix. 

Specific optical rotation ( 2*2.7) 

4 2L0 to + 27.0 (dried substance). 

In a 25 mL volumetric flask, mix L25 g with 1 mL of a 
10 g/L solution of sodium edetate R. Add 7.5 mL of a 40 g/L 
solution of sodium hydroxide mix and dissolve. Dilute to 
25.0 mL with phosphate buffer solution pH 7,0 R2. 

Related substances 

Liquid chromatography (2.Z29). Except where otherwise 
prescribed, prepare the solutions immediately before use. 

Test solution (a) Suspend 0,80 g of the substance to be 
examined in 1 mL of 1 M hydrochloric acid and dilute to 
100.0 mL with water R . 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
100.0 mL w'ith water R . Dilute 5.0 mL of this solution to 
50.0 mL with water R . 

Test solution (c) Use test solution (a) after storage for at least 
I h. 

Reference solution (a) Suspend 4.0 mg of acetylcysteine CRS , 
4.0 mg of l -cystine R (impurity A) s 4.0 mg of l -cysteine R 
(impurity B) > 4.0 mg of acetylcysteine impurity C CRS and 
4.0 mg of acetylcysteine impurity D CRS in 1 mL of 1 M 
hydrochloric add and dilute to 1 00.0 mL with water R. 
Reference solution (b) Suspend 4.0 mg of acetylcysteine CRS in 
1 mL of / Af hydrochloric acid and dilute to 100.0 mL with 
water R. 

Column: 

— size: l = 0.25 m, 0 = 4 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 
(5 pm). 

Mobile phase Stir 3 volumes of acetonitrile R and 97 volumes 
of water R in a beaker; adjust to pH 3.0 with phosphoric 
add R. 

Flow rate 1,0 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL, 3 times; inject 0.01 M hydrochloric add as a 

blank. 

Run time 5 times the retention time of acetylcysteine (about 
30 min). 

Rettmtion time Impurity A = about 2.2 min; impurity B = 
about 2.4 min; 2-methy1-2-thiazoIine~4-carboxylic acid, 
originating in test solution (c) = about 3.3 min; 
acetylcysteine = about 6.4 min; impurity C = about 12 min; 
impurity D = about 14 min. 

System sudabUuy: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurities A and B and minimum 2.0 between the peaks 
due to impurities C and D. 
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Ti 


A\ x m 2 X 100 

X m i 


T 2 — 


A$ x m 3 x 100 
A 4 x mi 


^2 


A 3 

a 4 


m l 


m 2 


m 3 


= peak area of individual impurity (impurity A s 
impurity B, impurity' C and impurity D) in the 
chromatogram obtained with test solution (a); 

= peak area of the corresponding individual impurity 
(Impurity A } impurity B, impurity C and impurity 
D) in the chromatogram obtained with reference 
solution (a); 

= peak area of unknown impurity in the 

chromatogram obtained with test solution (a); 

- peak area of acetylcysteine in the chromatogram 
obtained with reference solution (b); 

= mass of the substance to be examined in test 
solution (a) ; 

= mass of the individual impurity in reference 
solution (a); 

— mass of acetylcysteine in reference solution (b). 


Limits: 

— impurities A> B, C, D: for each impurity, maximum 
0,5 per cent; 

— any other impurity: for each impurity, maximum 
0,5 per cent; 

— total : maximum 0.5 per cent; 

— disregard limit ; 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent); disregard any peak with a retention time 
of about 3.3 min due to 2-methyh2-thiazolme-4- 
carboxylic acid. 


Heavy metals (2.4,$) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 ml of lead standard solution (JO ppm Pb) R. 

Zinc 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.23, Method If). 

Test solution Dissolve 1,00 g in 0.00! M hydrochloric acid and 
dilute to 50.0 mL with the same acid. 

Reference solutions Prepare the reference solutions using zinc 
standard solution (5 mgimL Zn) R, diluting with (l 001 Af 
hydrochloric acid. 

Source Zinc hollow-cathode lamp. 


Wavelength 213.8 nm. 


Atomisation device Air-acetylene flame. 

Use a correction procedure for non-specific absorption. 


Loss on drying ( 2.2.32 ) 

Maximum 1 ,0 per cent, determined on 1 .000 g by drying in 
an oven in vacuo at 70 ' C for 3 h. 


Sulfated ash (2.4.14) 

Maximum 0,2 per cent, determined on L0 g. 


ASSAY 

Dissolve 0.140 g in 60 mL of water R and add 10 mL of 
dilute hydrochloric add R. After cooling in iced water, add 
10 m L of potassium iodide solution R and titrate with 0.05 M 
iodine , using 1 mL of starch solution R as indicator, 
i mL of 0.05 M iodine is equivalent to 16.32 mg of 
C 5 H 9 N0 3 S. 


STORAGE 

Protected from light. 


IMPURITIES 

Specified impurities A, B, C 5 D 


ho 2 c 


h m 2 


h m 2 


COjH 


A. 3 3 '“di sulfan c d iyIbis [ ( 2 R) -2 -aminopropanoic acid] 
(L-cy Stine) j 

h isfH a 
HS. X 

co 2 h 


B, (2/?)-2-aminO'3"Sulfanylpropanoic acid (L-cysteine), 

ch 3 

0 =< 


H NH 


H0 2 C 


yf^S' S '^ < 'c0 2 H 


H NH 

CH 3 


G. ( 2 J ?,2 '/?)-33 '-dbulfanediylbis [ 2 -(acetylamino)propanoic 
add] (AT^JV'-diacetyl-L-cystine), 

ch 3 

H NH 

HsC. ,S. X 
X CO.H 

O 

D, ( 2 i?)- 2 -(acetylamino)-3-(acetylsulfanyl) propanoic acid 
(JV3-diacety 1-L-cy ste ine), 


. PhEur 



Acetyldigoxin 

(fl-Acetyldigoxirtj Ph Eur monograph 2168) 


C 43 H<*0 15 823 5355-48-6 

Action and use 

Cardiac Glycoside. 

PhEvr ------ 

DEFINITION 

3 p- [ (4- O-Acetyl-2 3 6 -dideoxy- p-D-ri^hexopyranosy 1- (1 4}- 

2j6-dideoxy-p-D-rifo?-hexopyranosyl-( I -►4)-2 J 6-dideoxy-p-D- 
ri&^hexopyranosyl) oxy] -12 p 3 14-dihydroxy-5 p-ca rd- 20 ( 22 )- 
enolide. 
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Content 

97.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, sparingly soluble in methylene 
chloride, slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2. 2 . 24 ). 

Comparison fl-acetyldigoxin CRS . 

TESTS 

Specific optical rotation (2.2.7) 

+ 26.2 to + 28,2 (dried substance)* 

Dissolve 0.50 g in a mixture of equal volumes of methanol R 
and methylene chloride R and dilute to 25.0 mL with the same 
mixture of solvents. 

Related substances 

Liquid chromatography (2*2.29)* Prepare the solutions 
immediately before use. 

Solvent mixture Mix equal volumes of methanol R2 and 
acetonitrile for chromatography R> 

Test solution Dissolve 50,0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 10,0 mg of fi-acetyldigoxin CRS 
in the solvent mixture and dilute to 20.0 mL with the solvent 
mixture* 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
20.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of gitoxin CRS 
(impurity D) in the solvent mixture and dilute to 100.0 mL 
with the solvent mixture. To 5.0 mL of this solution, add 
0,5 mL of reference solution (a) and dilute to 100*0 mL with 
the solvent mixture. 

Reference solution (d) Dissolve 5*0 mg of ft-acetyldigoxin for 
peak identification CRS (containing impurities A and B) in 
10.0 mL of the solvent mixture. 

Column: 

— size : / = 0.125 m, 0 = 4.0 mm; 

— statiotiary phase: octadecyhilyl silica gel for chromatography R 

(4 pm). 

Mobile phase: 

— mobile phase A : water for chromatography R; 

— mobile phase B . acetonitrile for chromatography R; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent WV) 

0 - 10 

70 

30 

10 - 20 

70*35 

30*65 

20 - 20.1 

3 5 * 70 

65* 30 

20,1 - 25 

70 

30 


Flow rate l .5 mL/min, 

Detection Spectrophotometer at 225 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c) and (d). 


Identification of impurities Use the chromatograms obtained 
with reference solutions (c) and (d) to identify the peaks due 
to impurities A, B and D, 

Relative retention With reference to (3-acetyldigoxin (retention 
time = about 9 min): impurity B — about 0.3; 
impurity A " about 0.7; impurity D = about 1 . 2 . 

System suitability: reference solution (c): 

— resolution: minimum l .5 between the peaks due to 
fS-acetyldigoxin and impurity D; 

— symmetry factor, maximum 2.5 for the peak due to 
P-acetyldigoxin. 

Limits: 

— impurities B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurity D: not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— any other impurity: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.2 per cent); 

— sum of impurities other than B and D: not more than 
1 *2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.6 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.5 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Loss on drying (2.2,32) 

Maximum 1 .5 per cent, determined on 1 .000 g by drying in 
an oven at 105 °C. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on the residue obtained 
in the test for loss on drying. 

ASSAY 

Liquid chromatography (2,2*29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C^H^Oig from the 
declared content of ft-acetyldigoxin CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, D. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10 * Control of 
impurities in substances for pharmaceutical use): C> E, F, G, H. 
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A. 3 P-1 (3 -Oacery 1-2,6 -dideoxy “I^D-rt'&^hexopyranosy 1- 
(j -+4)-2,6-didcoxy-[l-i>n^hexopyTanosyi-{l -►4)-2 } 6- 
didGoxy-p-i>ri&>-hexopyranosyl)oxy}- 12p, 14-dihydroxy-5J5- 
card-20(22)-cnolidc (ce-acetyldigoxin), 



B. 3p-((2 1 6-d)deoxy-p-D-rto0-hexopyranosy]-(l -*4)-2,6- 
dideoxy-P-D-n6o“hexapyrano$yH I ^4)-2 J 6-dideoxy-(i-r>*n6f>' 
hexopyranasyl)oxy]-12[J S 14-dihydroxy-5p-card-20(22)-cno]ide 
(digoxio). 



C. 3(3,12)3,14-trihydroxy-5P<a n i“ 2 ^(22)-enoIidc 
(digoxigenin). 



D. 3p-[(2j6-dideQxy-[}-t>rj^hcxopyranosy]-(I “*4)-2,6- 
dideoxy-P-i>rf^hexopyranosyH 1 -*4)-2 > 6-dideoxy-P-t3-n6{>- 

hexopyranosyDoxy]- 14jl 6P-dihydroxy-5p-card-20(22)-enolidc 
(gitoxin), 



E. 3 p- [ (2,6-di deoxy-P*i>W&t)-hexopyranosyl- (1 -* 4)-2,6- 
dideoxy-P-n-nfoKhexopyranosyH I ->4)-2 s 6»dideoxy-p~i>ni>c>* 
hexopyranosyljoxy] - J 4-hydroxy-5 [i-card-20(22)-eno]tdc 
(digi toxin), 



F, 3P- [(3 l 4-0-dLac€tyI-2 } 6-didcoxy-P-D-n^£>-hexopyranosyI- 
C 1 -* 4)-2 ,6-di dc oxy- p-D-ri&o-hcxopyranosy 1- (1 -* 4)-2,6- 
dideoxy-P-t>-n6o-hexopyranosyl)oxy] -120, 1 4-dihydroxy-5 p~ 
card-20(22)-enolide (diacetyldigoxin), 
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G. 3 p- [ (3 - G-ac etyl-2,6-did e oxy- |3-D-n£t>-hexopyranosy 1- 
(1 -^4)-2 J 6-dideoxy-p-D-J76i?-hexopyranosy]-(] -»-4)-2 J 6- 
dideoxy-[3-D-ri60-hexopyranosyl)oxy] -14-hydroxy-5P-card- 
20(22)-enolide (ot-acetyldigitoxin), 



H t 3 [5- [(4-O-acetyl-2 3 6-dideoxy-0-D-ri&0-hexopyranosyl- 
(1 “*4)“2 J 6-dideoxy-(3-D-niJ6Hhexopyranosy]-Cl -^4)-2*6- 
dideoxy-3-D-ri6*>-hexopyranosyl) oxy] -14-hvdroxy-5p-card- 
20{22)-enolide ((3-acetyl digitoxin), 

_ _ _ PhEur 


Acetyltryptophan 

(N-Aceiylt)ypiophan> Ph Eur monograph 1383) 



C 13 H l4 N 2 0 3 246.3 87-32-1 

Ph Eur _______ 

DEFINITION 

(jR5)-2-Acetyl amino-3-(l/AindoI-3-yl) propanoic acid. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 


PRODUCTION 

Tryptophan used for the production of A r -acetyl tryptophan 
complies with the test for impurity A and other related 
substances in the monograph on Tryptophan (1272). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, or colourless 
crystals. 

Solubility 

Slightly soluble in water, very soluble in ethanol 
(96 per cent)* It dissolves in dilute solutions of alkali 
hydroxides. 

mp 

About 205 C 

IDENTIFICATION 

First identification A, B. 

Second identification A 3 C 3 D s E r 

A. Optical rotation (see Tests), 

B. Infrared absorption spectrophotometry (2,2,24), 

Comparison N-acetyltryptophan CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in 0,2 mL of concentrated ammonia R and dilute to 10 mL 
with water R. 

Reference solution (a) Dissolve 50 mg of A 7 - 
acetyltryptophan CRS in 0,2 mL of concentrated ammonia R 
and dilute to 10 mL with water R. 

Reference solution (b) Dissolve 10 mg of tryptophan R in the 
test solution and dilute to 2 mL with the test solution. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid /?, water /?, butanol R 
(25:25:40 V/V/V). 

Application 2 pL. 

Development Over a path of 10 cm, 

Diyt'ra^In an oven at 100-105 C for 15 min. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve about 2 mg in 2 mL of water R , Add 2 mL of 
dimethylaminobenzcddehyde solution R6. Heat on a water-bath. 
A blue or greenish-blue colour develops. 

E. It gives the reaction of acetyl (2.3.1). Proceed as described 
for substances hydrolysable only with difficulty^ 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 or GY 7 (2,2,2 3 Method II). 

Dissolve 1.0 g in a 40 g/L solution of sodium hydroxide R and 
dilute to 100 mL with the same alkaline solution. 

Optical rotation (2.2.7) 

-o.r to + o.r. 

Dissolve 2.50 g in a 40 g/L solution of sodium hydroxide R 
and dilute to 25.0 mL with the same alkaline solution. 

Related substances 

Liquid chromatography (2.2,29), Prepare the test and reference 
solutions immediately before use. 
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Buffer solution pH 2.3 Dissolve 3.90 g of sodium dihydrogen 
phosphate R in 1000 mL of water R , Add about 700 mL of a 
23 g/L solution of phosphoric add R and adjust to pH 2,3 
with the same acid solution. 

Solvent mixture acetonitrile R> water R (10:90 VIV). 

Test solution Dissolve 0.10 g of the substance to be examined 
in a mixture of 50 volumes of acetonitrile R and 50 volumes 
of water R and dilute to 20.0 mL with the same mixture of 
solvents. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with the solvent mixture. 

Reference solution (b) Dilute 4*0 mL of reference solution (a) 
to 100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 1,1*- 
ethylidenebistryptophan CRS in 1 mL of reference solution (b). 
Column: 

— size: l ~ 0.25 m, 0 - 4*6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 r 'C. 

Mobile phase: 

— mobile phase A: acetonitrile J? 5 buffer solution pH 2.3 
(115:885 ViV) y 

—- mobile phase B: acetonitrile K, buffer solution pH 2.3 
(350:650 VlVfi 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent VfV) 

(per cent V/V) 

0 10 

too 

0 

LG - 45 

IG0-MJ 

G 4 100 

45 - 65 

0 

100 


Flow rate 0,7 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of the test solution and reference solutions (a) 

and (c). 

Retention time A r -acetyltryptophan = about 29 min; 

1,1 '-ethyiidenebis(tryptophan) = about 34 min. 

System suitability: reference solution (c): 

— resolution: minimum 8,0 between the peaks due to 

A'-acetyltryptophan and 1,1 Lethylidenebis (tryptophan); 
if necessary, adjust the time programme for the elution 
gradient (an increase in the duration of elution with 
mobile phase A produces longer retention times and a 
better resolution); 

— symmetry factor, maximum 3.5 for the peak due to 
ljL-ethylidenebistryptophan in the chromatogram 
obtained with reference solution (c). 

Limits: 

— impurities A , B, C, D, Bj F> G, H, I 3 J f K> L: for each 
impurity, not more than 0.25 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.25 per cent); 

— total: not more than 0,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— disregard limit : 0.01 times the area of the principal peak 
the chromatogram obtained with reference solution (a) 
(0,01 per cent). 

Ammonium (2.4. R Method B) 

Maximum 200 ppm, determined on 0,10 g. 


Prepare die standard using 0.2 mL of ammonium standard 
solution (100 ppm AM*) R. 

Iron (2.4.9) 

Maximum 10 ppm. 

Dissolve 1.0 g in 50 mL of hydrochloric add RR with heating 
at 50 “C. Allow to cool. In a separating funnel, shake with 
3 quantities, each of 10 mL, of methyl isobutyl ketone RR 
shaking for 3 min each time. To the combined organic layers 
add 10 mL of water R and shake for 3 min. Examine the 
aqueous layer. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2,2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in 5 mL of methanol R. Add 50 mL of 
anhydrous ethanol R, Titrate with 0,1 M sodium hydroxide, 
determining the end-point potentiometrically (2.2.20). 

1 mL of 0.1 M sodium hydroxide is equivalent to 24.63 mg of 

Ci3H ]4 N203. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, G, D s E, F, G, H, I, J, K, L 



A, (5)-2-amino-3-(lH-mdol-3-yl)propanoic acid 
(tryptophan )j 



B. (5}-2-amino-3-[(3i?S)-3-hydroxy-2-oxo-2 3 3-dihydro-lH- 
i ndol-3 -y 1] propa noi c acid (dioxyindo lylalanine), 



C. R = H: {A)-2-amino^-(2-aminophenyl}-4-oxobutanoic 
acid (kymirenine), 

E, R = CHO: (5)-2-amino-4-L2-(formylamino)phenyl]-4- 
oxobutanoic acid (AT-formylkynurenme), 



D, (S) -2-amino-3-( 5-hydroxy-1 H-indol-3-yl) propanoic a cid 
(5-hydroxytryptophan), 
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H NH, 

V 


Acetyftyrosine 

(N~A cetyltyrosine, Ph Bur monograph 1384) 


F, (5)-2-amino-3-(phenylamino)propanoic acid 
(3-pheny laminoalani ne), 


OH 



G. (5)-2-amino-3-(2-hydroxy-lH-indol-3-yI)propanoic acid 
(2-hydroxytryptoph an), 


R 



H. R = H: (3i?6’)'l,2,3>4-tetrahydro-9J £ f-p-carboline-3- 
carboxylic acid, 

I. R = CH 3 ; l-methyl-1,2,3,4-tetrahydrcH9//-P-carboline-3- 
carboxylic acid, 



J* R = CHOH-GH^-OH: (5)-2-amino-3-[2-[2,3-dihydroxy-i- 
(I H-indoL3-yl) propyl]-1 //-indol-3-yl]propanoic acid, 

K. R = H: (5) -2 -a mino-3 - [ 2- (1 H- in d ob 3-ylme thyl) -1 H- 
i ndol- 3-y 1] p ropanoic add, 



L. 1 -(libindol-3-ylmethyl)-l,2,3,4-tetrahydro-9//-p- 
carboline-3-carboxylic acid, 

_____ PhEur 



C u HijN0 4 223,2 537-55-3 

PhEur _ ____ 

DEFINITION 

(25) - 2 - (Ac ety lam ino) - 3 - (4 -hy droxyph eny 1) pro panoic a cid, 

Content 

98*5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, practically insoluble in cyclohexane, 

IDENTIFICATION 

Firm identification A, B 

Second identification C\ D 

A. Specific optical rotation (see Tests), 

B* Infrared absorption spectrophotometry (2.2.24). 

Comparison N - acetyljy rosine CRS. 

C. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 80 mg of the substance to he examined 
in a mixture of 3 volumes of glacial acetic acid ft, 3 volumes 
of water R and 94 volumes of anhydrous ethanol ft, and dilute 
to 10 mL with the same mixture of solvents* 

Reference solution Dissolve 80 mg of N-acetyltyrosim CRS in a 
mixture of 3 volumes of glacial acetic add ft, 3 volumes of 
water ft and 94 volumes of anhydrous ethanol ft, and dilute to 
1 0 mL with the same mixture of solvents. 

Plate TLC silica gel F 254 plate ft. 

Mobile phase water ft, glacial acetic add ft, ethyl acetate ft 
(10:15:75 ViVIV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in die chromatogram obtained with the reference 
solution. 

D* Solution S (see Tests) is strongly acid (2.2.4). 

TESTS 
Solution S 

Dissolve 2.50 g in water R and dilute to 100.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method IT). 
Specific optical rotation (2.2.7) 

+ 46 to + 49 (dried substance)* 

Dilute 10.0 mL of solution S to 25,0 mL with water ft. 
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Related substances 

Liquid chromatography (2.2.29). Cany out the test protected 
from light. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (h) Dissolve 20.0 mg of tyrosine CRS 
(impurity A) in 2 mL of a 40 g/L solution of sodium 
hydroxide R and dilute to 20.0 mL with water R. Dilute 
1.0 mL of this solution to 10.0 mL with water R. 

Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10.0 mL with mobile phase A. 

Reference solution (d) Dilute 1,0 mL of reference solution (b) 
to 20.0 mL with the test solution. 

Column : 

— size: l - 0.15 m, 0 = 3 mm; 

— stationary phase: spherical octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 40 D C, 

Mobile phase: 

— mobile phase A: mix 1.0 mL of phosphoric acid R and 
1000 mL of water for chromatography R; 

— mobile phase B\ acetonitrile R!\ 


Time 

Mobile phase A 

Mobile phase B 

(Enin) 

(percent V/V) 

(per cent V/V) 

0-2 

97 

3 

2- 15 

97 62 

3 * 38 


Flow rate 0.7 mlVmin. 

Detection Spectrophotometer at 219 nm. 

Injection 2 pL of the test solution and reference solutions (a), 
(c) and (d). 

Relative retention With reference to N-acetyltyrosine (retention 
time - about 6 min): impurity A = about 0.5. 

System suitability Reference solution (d): 

— resolution: minimum 5.0 between the principal peak and 
the peak due to impurity A* 

Limits: 

— impurity A: not more than 0.8 times die area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.8 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: maximum 1.0 per cent; 

— disregard limit, ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides ( 2 . 4 . 4 ) 

Maximum 200 ppm. 

Dilute 10 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 200 ppm. 

Dissolve 1,0 g in distilled water R and dilute to 20 mL with 
the same solvent. 

Ammonium (2.4.1 r Method B) 

Maximum 200 ppm, determined on 0.100 g. 


Prepare the standard using 0.2 mL of ammonium standard 
solution (100 ppm NH 4 ) R. 

Iron (2.4.9) 

Maximum 20 ppm. 

In a separating funnel, dissolve 0.5 g in 10 mL of dilute 
hydrochloric acid R. Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone Rf shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. The aqueous layer complies with the test. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

Bacteria] endotoxins (2.6.14) 

Less than 25 IU/g, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0J80 g in 50 mL of carbon dioxide-free water R. 
Titrate with 0.1 M sodium hydroxide, determining the 
end-point potentiometrically ( 2 . 2 . 20 ). 

1 mL of 0.1 M sodium hydroxide is equivalent to 22.32 mg of 
C u H I3 N0 4 . 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B. 


HO 


h m 2 
co z h 


A, (2iS)-2-ammo-3-(4-hydroxyphenyl)propanoic acid 
(tyrosine), 



B. (2<S)-2-(acetyl am ino)-3-(4-(acetoxy) phenyl] propanoic add 
(di acetyl tyrosine), 

_____ Pti£vr 
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Aciclovir 

(Ph Eur monograph 0968) 


O 



CsH u N 5 03 225.2 59277-89-3 

Action and use 

Purine nucleoside analogue; antiviral (herpesviruses). 

Preparations 

Aciclovir Cream 

Aciclovir Eye Ointment 

Aciclovir Infusion 

Aciclovir Oral Suspension 

Aciclovir Tablets 

Dispersible Aciclovir Tablets 

PhEir^. _ 

DEFINITION 

2-Amino-9-[(2 -hydroxye thoxy )methy I] -1, 9-dihv dro-6/7-purin- 
6-one. 

Content 

98.5 per cent to 101,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Slightly soluble in water, very slightly soluble in ethanol 
(96 per cent), practically insoluble in heptane. It dissolves in 
dilute solutions of mineral acids and alkali hydroxides. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2*24). 

Comparison aciclovir CRS. 

TESTS 

Appearance of solution 

The solution is dear ( 2 + 2 . 1 ) and not more intensely coloured 
than reference solution Y 7 (2,2.2, Method II). 

Dissolve 0.25 g in a 4 g/L solution of sodium hydroxide R and 
dilute to 25 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solvent mixture dimethyl sulfoxide R, water R (20:80 V!V) + 
Phosphate buffer solution pH 2.5 Dissolve 3.48 g of dipotassium 
hydrogen phosphate R in 1000 mL of water R and adjust to 
pH 2.5 with phosphoric acid R. 

Phosphate buffer solution pH I. / Dissolve 3,48 g of dipotassium 
hydrogen phosphate R in 1000 mL of water R and adjust to 
pH 3.1 with phosphoric acid R. 

Test solution Dissolve 25 mg of the substance to be examined 
in 5.0 mL of dimethyl sulfoxide R and dilute to 25.0 mL with 
water R. 

Reference solution (a) Dissolve 5 mg of aciclovir for system 
suitability CRS (containing impurities A , B* j* K, N> O and 
P) in 1 mL of dimethyl sulfoxide R and dilute to 5.0 mL with 
water R. 


Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of aciclovir 
for peak identification 1 CRS (containing impurities C and 1) 
in 200 f.iL of dimethyl sulfoxide R and dilute to L0 mL with 
water R. 

Reference solution (d) Dissolve die contents of a vial of 
aciclovir for peak identification 2 CRS (containing impurities F 
and G) in 1,0 mL of reference solution (a), 

Column: 

— size : l = 0.25 m* 0 = 4.6 mm; 

— stationary phase: end-capped octadeeybilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: acetonitrile R, phosphate buffer solution 
pH 3,1 (1:99 V/V); 

— mobile phase B: acetonitrile R, phosphate buffer solution 
pH 2.5 (50:50 ViV)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(percent V/V) 

0 - 5 

100 

0 

5 - 27 

100^ 80 

Q* 20 

27 - 40 

&Q 

20 


Flow rate 1.0 mLmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 jjL of the test solution and reference 
solutions (b) } (c) and (d). 

Identification of impurities Use the chromatogram supplied 
with aciclovir for peak identification I CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities C and I; use the chromatogram 
supplied with aciclovir for peak identification 2 CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A, EL F, G, J, K, N, O 
and P. 

Relative mention With reference to aciclovir (retention 
time = about 13 min): impurity B - about 0.4; 
impurity P - about 0.7; impurity C = about 0,9; 
impurity N = about L37; impurities O and Q - about 1.42; 
impurity I = about 1.57; impurity J = about L62; 
impurity F - about 1.7; impurity A = about L8; 
impurities K and R - about 2.5; impurity' G = about 2,6. 
System suitability: 

— resolution: minimum 1.5 between the peaks due to 
impurity C and addovir in the chromatogram obtained 
with reference solution (c); minimum 1.5 between the 
peaks due to impurities F and A and minimum L5 
between the peaks due to impurities K and G in the 
chromatogram obtained with reference solution (d). 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity I by 1.5; 

— impurity 8: not more than 7 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,7 per cent); 

— sum of impurities O and Q: not more than 3 rimes the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— sum of impurities K and R: not more than twice the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent); 
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— impurities A, G> % JV, P. for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— impurities C, F f /: for each impurity, not more than the 
area of the principal peak in die chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than 
0,5 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*05 per cent); 

— total : not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.5 per cent); 

— disregard limit : 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*03 per cent). 

Water (2.5J2) 

Maximum 6.0 per cent, determined on 0.500 g. 

Sul fa ted ash {2AJ4) 

Maximum 0.1 per cent, determined on 1 *0 g. 

Bacterial endotoxins (2.6.74, Method D) 

Less than 0.50 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Dissolve 0*150 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid y determining the end-point 
potentiometrically (2.2.20). Carry out a blank titration. 

1 mL of 0.1 M perchloric acid is equivalent to 22.52 mg 
of C 0 H u N s O 3 . 

IMPURITIES 

Specified impurities A, B, C, b, G, 1, J, K, M, U, P, Q, R 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.70* 
Control of impurities in substances for phamioceutical use); L> Af* 


O 



A. 2-[{2-amino-6-oxo-1,6-dihydro-9/f-purin-9- 
yl) me thoxy] ethyl acetate. 


o 



B, 2-ami no-1,7-dihydro-6//-purin-6-one (guanine). 



C * 2-a m ino-7 - [ (2 -hyd ro xyethoxy) methyl] -1,7 -dihydro-6//- 
purin-6-one, 


o 



F. N- [9- [ (2-hydroxy ethoxy) methyl] - 6-oxo- 6,9-dihydro-1 H- 
purin-2-yl] acetamide, 


o 



G. 2 - [ [2-(ac etylamino) -6-oxo-1,6-dihydrc-9//-purin-9- 
yljmethoxy]ethyl acetate. 


o 



I, 2-ammo-7-[[2-[(2-amino-6-oxo-l,6-dihydro-9H-purin-9- 
y])rnethoxy] ethoxy] methyl] -1,7-dihydro-6//-purin-6-one, 


o o 



J. 9,9'- [ethylenebis (oxymethylene)]bis(2-amino-1,9-dihydro- 
6 H-p urin-6- one), 


O o 



K. 2,2 '-(methylenediiminojbis [9-[ (2-hydroxye thoxy) methyl] - 
1,9-dihydro-6//-purin-6-one], 


O 



Q 


L* A^9-acetyl-6-oxo-6,9-dihydro- 1/7-purin-2-yl) acetamide 
(N 2 ,9-diacetylgu anine), 


o 



M. 2- [ [2-(acetylamino) -6-oxo-1,6-dihydro- 7 H-purin-7- 
y I] meth oxy ] ethyl acetate, 

N. unknown structure, 

O. unknown structure, 
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o 



P. 2-amino-9- (2-hydroxyethyl) -1 ,9-d ihy dro -6 H-p u rin- 6-one, 


o 



Q. mixture of 2-amino-9-[[2- 

(hydrox}methoxy) ethoxy j methyl] -1 ,9-dihydro-6//-purin-6- 
one and 2-amino-9- [ [2- (hy droxy ethoxy )m e th oxy ] me thy 1] -1,9- 
dihydro-6H-purin-6-one, 



R. 9,9'- 

[methyleneb is (oxyethyleneoxym ethylene) ] bis(2-amino- 1,9* 
d ih y dr o- 6//-purin-6^one), 

____ PhEut 


Acitretin 

(Ph Bur monograph 1385) 



C 2J H 26 0 3 326,4 55079-83-9 

Action and use 

Vitamin A analogue (retinoid); treatment of psoriasis; 
ichthyosis; Darieris disease. 

Preparation 

Acitretin Capsules 

PhEtr^ __ _ 

DEFINITION 

(a ll-fif) -9 - (4- Methoxy- 2,3,6-trim ethy Iphe ny l)-3,7- 
dimethylnona-2,4,6,8-tetraenoic add. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow or greenish-yellow, ciystalline powder. 


Solubility 

Practically insoluble in water, sparingly soluble in 
tetrahydrofuran, slightly soluble in acetone and in ethanol 
(96 per cent), very slightly soluble in cyclohexane. 

It is sensitive to air, heat and light, especially in solution. 

It shows polymorphism. 

Carry out all operations as rapidly as possible and avoid exposure 
to act ink light; use freshly prepared solutions, 

IDENTIFICATION 

First identification B 
Second identification A , C 

A. Ultraviolet and visible absorption spectrophotometry 
(2,2,25), 

Test solution Dissolve 15,0 mg in 10 mL of mrahydrofuran R 
and dilute immediately to 100.0 mL with the same solvent. 
Dilute 2,5 mL of this solution to 100,0 mL with 
tetrahydrofuran R, 

Spectral range 300-400 nm. 

Absorption maximum At 358 nm. 

Specific absorbance at the absorption maximum 1350 to 1475. 

B. Infrared absorption spectrophotometry (2,2,24), 
Preparation Discs, 

Comparison acitretin CR$. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in 2-propanoi R heating under reflux, 
filter, evaporate to dryness and record new spectra using the 
residues. 

C. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

TESTS 

Related substances 

Liquid chromatography (2,2,29), Maintain the sampler at 

4 a 

Test solution (a) Dissolve 25.0mgofthe substance to be 
examined in 5 mL of tetrahydrofuran R and dilute 
immediately to 100.0 mL with anhydrous ethanol R. 

Test solution (b) Dilute 10.0 mL of test solution (a) to 
25,0 mL with anhydrous ethanol R. 

Reference solution (a) Dissolve 25,0 mg of acitretin CRS in 

5 mL of tetrahydrofuran R and dilute immediately to 
100.0 mL with anhydrous ethanol R. Dilute 10.0 mL of this 
solution to 25,0 mL with anhydrous ethanol R. 

Reference solution (b) Dissolve 1.0 mg of tretinoin CRS in 
anhydrous ethanol R and dilute to 20.0 mL with the same 
solvent. Mix 5,0 mL of this solution with 2.5 mL of 
reference solution (a) and dilute to 100.0 mL with anhydrous 
ethanol R , 

Reference solution (c) Dilute 2.5 mL of reference solution (a) 
to 50.0 mL with anhydrous ethanol R . Dilute 3.0 mL of this 
solution to 20.0 mL with aithydrous ethanol R. 

Column: 

— size 1 - 0.25 m, 0 = 4 mm; 

— stationary phase: microparticulate ocmdccylsilyl silica gel for 
chromatography R (5 pm) with a specific surface area of 
200 m 3 /g, a pore size of 15 nm and a carbon loading of 
20 per cent; 

— temperature: 25 *C, 
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Mobile phase AO ,3 per cent VIV solution of glacial acetic 
acid R in a mixture of 8 volumes of water R and 92 volumes 
of anhydrous ethanol R. 

Flow rate 0.6 mL/min. 

Detection Spectrophotometer at 360 nm. 

Injection 10 pL of test solution (a) and reference solutions (b) 
and (c). 

Run time 2.5 times the retendon time of acitretin. 

Retention time Impurity A - about 4.8 min; tretinoin = about 
5,2 mm; acitretin = about 6*2 mini impurity B = about 
10*2 min. 

System suitability: reference solution (b): 

— resolution: minimum 2*0 between the peaks due to 
acitretin and tretinoin; if necessary* adjust the 
concentration of anhydrous ethanol R. 

Limits : 

— impurities A, B: for each impurity, not more than the area 
of the peak due to acitretin in the chromatogram obtained 
with reference solution (c) (0*3 per cent); 

— total: not more than the area of the peak due to aci tretin 
in the chromatogram obtained with reference soludon (b) 
( 1.0 per cent); 

— disregard limit: 0*1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c). 

Palladium 
Maximum 10 ppm. 

Atomic absorption spectrometry (2*2,23, Method I). 

Test solution Introduce 2,0 g into a quartz beaker and add 
3 mL of magnesium nitrate solution R, Heat in a muffle 
furnace to 350 C at a rate of 40 C/min to incinerate the 
content* Ignite at about 450 “C for 8 h and then at 
550 ± 50 °C for a further hour. Dissolve the residue in a 
mixture of 0.75 mL of hydrochloric acid R and 0.25 mL of 
nitric acid R * warming gently* Cool, then transfer the solution 
into a volumetric flask containing water R and dilute to 
50,0 mL with the same solvent. 

Reference solution Dissolve 0,163 g of heavy magnesium oxide R 
in a mixture of 0.5 mL of nitric acid i?, 1.5 mL of hydrochloric 
acid R and 50 mL of water jR, add 2,0 mL of palladium 
standard solution (20 ppm Pd) R and dilute to 100.0 mL with 
water R< 

Source Palladium hollow-cathode lamp. 

Wavelength 247,6 nm, 

Atomisation device Air-acetylene flame. 

Heavy metals {2.4.8) 

Maximum 20 ppm* 

2.0 g complies with test C* Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2*2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying 
in vacuo at 100 °C for 4 h, 

Sulfated ash {2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Cany out the assay protected from light, use amber volumetric 
flasks and prepare the solutions immediately before use. 

Liquid chromatography (2*2,29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (a)* 


System suitability: 

— repeatability: maximum relative standard deviation of 
1,0 per cent after 6 injections of reference solution (a); 
if necessary, adjust the integration parameters. 

Calculate the percentage content of C 21 H 26 O 3 from the 
declared content of acitretin CRS * 

STORAGE 

In an airtight container protected from light, at a 
temperature of 2 C C to 8 °C, 

It is recommended that die contents of an opened container 
be used as soon as possible and any unused part be protected 
by an atmosphere of inert gas, 

IMPURITIES 

Specified impurities A, B. 



A. ( 2 Z* 4E, 6 E, 8 £) -9 - (4-methoxy-2,3*6 -trimethylphenyl) -3*7- 
dimethylnona-2,4*6, 8 -tetraenoic acid, 



B* ethyl (all-£)-9-(4^methoxy-2 J 3,6-trimethylphenyl)-3,7- 
dimethyIno n a -2 *4, 6 , 8 -tetraeno ate * 

____ PhEur 


Adapalene 

(Ph. Eur. monograph 2445) 



C 28 H 28 0 3 412.5 IQ66S5A0-9 

Action and use 

Vitamin A analogue (retinoid); treatment of acne. 

Preparations 

Adapalene Cream 
Adapalene Gel 

PbEur .... ______—, 

DEFINITION 

6 - (4-Methoxy- 3-tri cy cl o [3,3. L l' ] dec -1 - 
yip heny 1 ) naphthalene- 2 -e arboxylie acid. 

Content 

98.0 per cent to 102.0 per cent (dried substance)* 
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CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, sparingly soluble in 
tetrahydrofuran, practically insoluble in ethanol 
(96 per cent). 

IDENTTFIC AT ION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison adapalene CRS. 

TESTS 

Appearance of solution 

The solution is dear (2,2J) and not more intensely coloured 
than reference solution BY t} (2.2,2 } Method IT). 

Dissolve 02 g in tetrahydrofuran R and dilute to 20 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture mrahydrofwran R, acetonitrile R, water R 
(20:37:43 V/V/V). 

Test solution (a) Dissolve 40.0 mg of the substance to be 
examined in 10 mL of tetrahydrojuran R , add 7 mL of the 
solvent mixture and dilute to 20.0 mL with tetrahydrofuran R , 
Test solution (h) Dissolve 20.0 mg of the substance to be 
examined in 50 mL of tetrahydrojuran R, add 35 mL of the 
solvent mixture and dilute to 100.0 mL with 
tetrahydrojuran R. Dilute 5.0 mL of the solution to 50.0 mL 
with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
10,0 mL with tmahydrofuran R. Dilute l ,0 mL of this 
solution to 3 00.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 2.4 mg of adapalene 
impurity C CRS in 2 mL of tetrahydrojuran R and dilute to 
20.0 mL with the same solvent. Dilute 2.0 mL of the 
solution to 20.0 mL with the solvent mixture. To 2.0 mL of 
this solution add 2.0 mL of reference solution (a) and dilute 
to 20.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
adapalene for peak identification CRS (containing impurities A, 
C and D) in 0.5 mL of letmhydrofuran R and dilute to 
1.0 mL with the solvent mixture. 

Reference solution (d) Dissolve 20.0 mg of adapalene CRS in 
50 mL of tetrahydrofuran R t add 35 mL of the solvent 
mixture and dilute to 100.0 mL with tetrahydrofuran R. 

Dilute 5,0 mL of the solution to 50.0 mL with the solvent 
mixture. 

Column: 

— size: l = 0.25 m s 0 = 4.6 mm; 

— stationary phase: end-capped phenylsilyl silica gel for 
chromatography R (5 j.im) with a carbon loading of 
7.5 per cent; 

— temperature: 30 °C. 

Mobile phase: 

— mobile phase A: glacial acetic acid R ? water R (0,1:100 V!V)\ 

— mobile phase R: tetrahydrofuran R y acetonitrile R 
(35:65 V/V); 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase fi 
(percent V/V) 

0- 2.5 

50 

50 

2.5 - 40 

50 28 

50 * 72 

40 - 42 

28 

72 


Flow rate 1.2 mL/min, 

Detection Spectrophotometer at 270 nm, 

Injection 25 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with adapalene for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, C and D. 

Relative retention With reference to adapalene (retention 
time = about 20 min): impurity A - about 0.3; 
impurity C - about 0,9; impurity D - about 1.9. 

System suitability: reference solution (b); 

— resolution: minimum 4.5 between the peaks due to 
impurity C and adapalene; 

— signal-to-noise ratio: minimum 10 for the peak due to 
impurity C. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A - 0.7; 
impurity G - 7; impurity D - 1.4; 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— impurity D: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurity C : not more than L5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,15 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

0,250 g complies with test G, Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (. 2.2,32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

Sulfa ted ash ( 2,4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 

Calculate the percentage content of adapalene from the 
declared content of adapalene CRS. 

IMPURITIES 

Specified impurities A, C, D 

Other detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10 . 
Control of impurities in substances for pharmaceutical use): B. 
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B. 6-[3-(3-hydroxytricyclo[3.3.1. l 3 , 7 Jdec-l-y!)-4- 
methoxyphenvl] naphthalene- 2 -carboxylic a dd } 



C. l-(2-methox>phenyl)tric> r do[3.3.1. i 3 * 7 ] decane. 



D. 1,1 '-(4,4' -bi s(me th oxy) bipheny 1-3,3 
di y 1 ] bis (tricy do [ 3.3. 1.1 ** 7 ] decane). 


PhEuf 


Adenine 

(Ph Eur monograph 0800} 


**★ 

* it 

■k * 





C 5 H,N 5 135.1 73-24-5 

Action and use 

Constituent of anticoagulant and preservative solutions for 
blood. 


PhEur _____ 

DEFINITION 

Adenine contains not less than 98.5 per cent and not more 
than the equivalent of 10L0 per cent of 7//’-purin-6~amine, 
calculated with reference to the dried substance. 

CHARACTERS 

A white or almost white powder, very slighdy soluble in 
water and in alcohol. It dissolves in dilute mineral acids and 
in dilute solutions of alkali hydroxides, 

IDENTIFICATION 

First identification A. 

Second identification B, C. 


A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
adenine CRS. Examine the substances prepared as discs. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position and size 
to the principal spot in the chromatogram obtained with 
reference solution (a). 

C. To 1 g add 3.5 mL of propionic anhydride R and boil for 
15 min with stirring. Cool. To the resulting crystalline mass 
add 15 mL of light petroleum R and heat to boiling with 
vigorous stirring. Cool and filter. Wash the precipitate with 
two quantities, each of 5 mL, of light petroleum R. Dissolve 
the precipitate in 10 mL of water R and boil for 1 min. Filter 
the mixture at 30 C to 40 C« Allow to cool. Filter, and dry 
the precipitate at 100 *C to 105 C for I h. The melting 
point ( 2.2.14) of the precipitate is 237 & C to 241 rj C. 

TESTS 
Solution S 

Suspend 2.5 g in 50 mL of distilled water R and boil for 
3 min. Cool and dilute to 50 mL with distilled water R. Filter. 
Use the filtrate as solution S, 

Appearance of solution 

Dissolve 0.5 g in dilute hydrochloric acid R and dilute to 
50 mL with the same acid. The solution is clear (2.2.1) and 
colourless (2,2.2, Method II) . 

Acidity or alkalinity 

To 10 mL of solution S add 0,1 mL of hromothymol blue 
solution RJ and 0,2 mL of 0 01 M sodium hydroxide. 

The solution is blue. Add 0.4 mL of 0,01 M hydrochloric acid , 
The solution is yellow. 

Related substances 

Examine by thin-layer chromatography (2*2,27), using silica 
gel GF 2 54 R as the coating substance. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in dilute acetic acid R, with heating if necessary, and 
dilute to 10 mL with the same acid. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with dilute acetic acid R, 

Reference solution (a) Dissolve 10 mg of adenine CRS in dilute 
acetic acid R , with heating if necessary, and dilute to 10 mL 
with the same acid. 

Reference solution (b) Dilute 1 mL of test solution (b) to 
20 mL with dilute acetic acid R. 

Reference solution (c) Dissolve 10 mg of adenine CRS and 
10 mg of adenosine R in dilute acetic add R, with heating if 
necessary, and dilute to 1 0 mL with the same acid. 

Apply to the plate 5 pL of each solution. Develop over a 
path of 12 cm using a mixture of 20 volumes of concentrated 
ammonia R, 40 volumes of ethyl acetate R and 40 volumes of 
propanol R. Dry the plate in a current of warm air and 
examine in ultraviolet light at 254 nm. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0,5 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) show's two clearly 
separated spots. 

Chlorides (2.4.4) 

To 10 mL of solution S add 1 mL of concentrated ammonia R 
and 3 mL of silver nitrate solution R2 . Filter, Wash the 
precipitate with a little water R and dilute the filtrate to 
15 mL with water R. The solution complies w r ith the limit 
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test for chlorides (100 ppm). When carrying out the test, add 
2 mL of dilute nitric acid R instead of 1 mL of dilute nitric 
add R. 

Sulfates {2.4. IT) 

Dilute 10 mL of solution S to 15 mL with distilled water R. 
The solution complies with the limit test for sulfates 
(300 ppm). 

Ammonium 

Prepare a cell consisting of two watch-glasses 60 mm in 
diameter placed edge to edge. To the inner wall of the upper 
watch-glass stick a piece of red litmus paper R 5 mm square 
and wetted with a few drops of water R. Finely powder the 
substance to be examined, place 0.5 g in the lower watch- 
glass and suspend in 0,5 mL of water R. To the suspension 
add 0.30 g of heavy magnesium oxide R. Briefly triturate with 
a glass rod. Immediately dose the cell by putting the two 
watch-glasses together. Heat at 40 3 C for 15 min. The litmus 
paper is not more intensely blue coloured than a standard 
prepared at the same time and in the same manner using 
0.05 mL of ammonium standard solution (100 ppm NH*) K, 

0.5 mL of water R and 0.30 g of heavy magnesium oxide R 
(10 ppm). 

Heavy metals {2.4.8} 

L0 g complies with test C for heavy metals (20 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 1,000 g by 
drying in an oven at 105 

Sulfated ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0. 1 00 g in a mixture of 20 mL of acetic anhydride R 
and 30 mL of anhydrous acetic acid R. Timate with 0.1 M 
perchloric acid , determining the end-point potentiometrically 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 13.51 mg of 
C 5 H 5 N 5 . 

_—_-__ FnEv 

Adenosine ***** 

*+ ** 

(Ph. Eur, monograph 1486) * 


NB Z 



OH OH 


CioHuNsO* 267.2 58-61-7 

Action and use 

Anti arrhythmic. 

pftSur _ —. ____ 

DEFINITION 

9-fJ-o- Ribo ftira nosy l-9ff-pu ri n- 6 -amine. 

Content 

90.0 per cent to 101,0 per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, soluble in hot water, practically 
insoluble in ethanol (96 per cent) and in methylene chloride. 
It dissolves m dilute mineral acids. 

mp 

About 234 C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison adenosine CRS. 

TESTS 
Solution $ 

Suspend 5.0 g in 100 mL of distilled water R and heat to 
boiling. Allow to cool, filter with the aid of vacuum and 
dilute to 100 mL with distilled water R. 

Appearance of solution 

Solution S is colourless (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S, add 0.1 mL of bromocresol purple 
solution R and 0,1 mL of 0.01 M hydrochloric add. 

The solution is yellow. Add 0,4 mL of 0.01 M sodium 
hydroxide. The solution is violet-blue. 

Specific optical rotation (2.2,7) 

-45 to -49 (dried substance). 

Dissolve 1.25 g in 1 M hydrochloric add and dilute to 
50.0 mL with the same add. Examine within 10 min of 
preparing the solution. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Dissolve 6.8 g of potassium hydrogen sulfate R 
and 3.4 g of tetrabutylammonium hydrogen sulfate R in water /?, 
adjust to pH 6.5 with a 60 gT solution of potassium 
hydroxide R and dilute to 1000 mL with the same solvent. 
Use a freshly prepared solvent mixture. 

Test solution Dissolve 20 mg of the substance to be examined 
in the mobile phase and dilute to 20 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of adenine R (impurity A) 
and 5 mg of inosine R (impurity G) in die mobile phase and 
dilute to 50 mL with the mobile phase. Dilute 4 mL of this 
solution to 100 mL with the mobile phase. 

Column: 

— size: l = 0,25 m, 0 - 4,6 mm; 

— stationary phase: end-capped oaadecylstlyl silica gel for 
chromatography R (5 pm). 

Mobile phase water R f solvent mixture (40:60 ViV). 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 254 run. 

Injection 20 pL, 

Run time 1 .5 times the retention time of adenosine. 

Relative retention With reference to adenosine (retention 
time - about 13 min): impurity A = about 03; 
impurity G = about 0,4. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurities A and G. 
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Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A - 0.6; 
impurity G = L4; 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 0.2 per cent); 

— impurity G: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0 T per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total : not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dilute 10 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 200 ppm, determined on solution S< 

Ammonium (2.4. I, Method R) 

Maximum 1 0 ppm, determined on 0.5 g. 

Prepare the standard using 5 mL of ammonium standard 
solution (1 ppm NH 4 ) R. 

Loss on drying (2.2.12) 

Maximum 0.5 per cent, determined on 1 .000 g by drying in 
an oven at 105 *C. 

Sul fated ash (2.4.14) 

Maximum QA per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g, warming slightly if necessary, in a mixture 
of 20 mL of acetic anhydride R and 30 mL of anhydrous acetic 
acid R. Titrate with 0.1 M perchloric add, determining the 
end-point potentiomemcally (2.2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 26.72 mg 

Of C 10 H 13 N 3 O 4 * 

IMPURITIES 

Specified impurities A, G. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): F, H. 


nh 2 



A. 7 //-purin- 6 -amine (adenine). 


o 



OH OH 


I -p-n-ribofuranosylpyrimidine-2,4(1 H, 3 H )-dione 
(uridine). 


o 



OH OH 

G* 9 -p-rnribofuranosyl-l,9-dihydro- 6 ff-purin- 6 -one (inosine), 

O 



OH OH 


H. 2-amino-9-{TD-ribofuranosyl-] ,9-dihydro-6H-purin-6-one 
(guanos ine). 

____ Ph Far 


Adipic Acid 

(Ph Eur monograph 1586) 



* ■* 

* * 

***** 


C 6 H 10 O 4 146.1 1244)4-9 

Action and use 

Excipient. 

PfrEur ____ 

DEFINITION 

Hexanediok add. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in boiling water, freely 
soluble in ethanol (96 per cent) and in methanol, soluble in 
acetone. 

IDENTIFICATION 

A. Melting point (2.2.14): 151 °C to 154 °C. 

B. Infrared absorption spectrophotometry (2,2.24). 
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Comparison adipic acid CRS. 

TESTS 
Solution S 

Dissolve 5.0 g with heating in distilled water R and dilute to 
50 mL with the same solvent. Allow to cool and to 
crystallise. Filter through a simered-glass filter (40) ( 2 , 1 . 2 )* 
Wash the filter with distilled water R, Collect the filtrate and 
the washings until a volume of 50 mL is obtained. 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2,2.2* 

Method II). 

Dissolve 1.0 g in methanol R and dilute Io 20 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.20 g of the substance to be examined 
in the mobile phase and dilute to 10,0 mL with the mobile 
phase* 

Reference solution (a) Dissolve 20 mg of glutaric acid R in 
L0 mL of the test solution and dilute to 10.0 mL with the 
mobile phase. 

Reference solution (b) Dilute I *0 mL of the test solution to 
100*0 mL with the mobile phase, dilute L0 mL of the 
solution to 10.0 mL with the mobile phase. 

Column: 

— size. I = 0.125 m, 0 = 4.0 mm, 

— stationary phase, spherical octadecylsifyl silica gel for 
chromatography R (5 pm) with a specific surface area of 
350 m 2 /g and a pore size of 10 nm, 

— temperature: 30 Q Q. 

Mobile phase Mix 3 volumes of acetonitrile R and 97 volumes 
of a 24.5 g/L solution of dilute phosphoric acid R * 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 209 nm. 

Injection 20 pL* 

Run time 3 times the retention time of adipic acid. 

System suitability: reference solution (a): 

— resolution : minimum 9.0 between the peaks due to glutaric 
arid and adipic arid* 

Limits : 

— any impurity, not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0* 1 per cent), 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
{0.5 per cent), 

— disregard limit: 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 2,5 mL of solution S to 15 mL with water R. 

Nitrates 

Maximum 30 ppm. 

To 1 mL of solution S add 2 mL of concentrated ammonia R, 
0.5 mL of a 10 g/L solution of manganese sulfate R* 1 mL of 
a 10 g/L solution of sulfanilamide R and dilute to 20 mL with 
ieater R, Add 0.10 g of zinc powder R and cool in iced water 
for 30 min; shake from time to time* Filter and cool 10 mL 
of the filtrate in iced water* Add 2,5 mL of hydrochloric 
acid Rl and 1 mL of a 10 g/L solution of 
naphihylethyiencdiamine dihydmchloride R. Allow to stand at 


room temperature* After 15 min the mixture is not more 
intensely coloured than a standard prepared at the same time 
and in the same manner, using 1.5 mL of nitrate standard 
solution (2 ppm NO i) R instead of 1 mL of solution S. 

The test is invalid if a blank solution prepared at the same 
time and in the same manner, using 1 mL of water R instead 
of 1 mL of solution 5, is more intensely coloured than a 
2 mg/L solution of potassium permanganate R. 

Sulfates (2,4. II) 

Maximum 500 ppm. 

Dilute 3 mL of solution $ to 15 mL with distilled water R. 

Iron (2,4.9) 

Maximum 10 ppm, determined on solution S. 

Heavy metals (2,4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (l ppm Pb) R. 

Loss on drying (2,2.31) 

Maximum 0.2 per cent, determined on 1.000 g by drying in 
an oven at 105 °C, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent. 

Melt 1.0 g completely over a gas burner, then ignite the 
melted substance with the burner. After ignition, lower or 
remove the flame in order to prevent the substance from 
boiling and keep it burning until completely carbonised. 

Carry out the test for sulfated ash using the residue. 

ASSAY 

Dissolve 60.0 mg in 50 mL of water R. Add 0,2 mL of 
phewlphthalein solution R and citrate with 0.1 M sodium 
hydroxide * 

1 mL of 0.1 M sodium hydroxide is equivalent to 7.31 mg of 
QHio0 4 . 

IMPURITIES 

R 

HQaC ^ 

A. R - CH 2 -C0 2 H: pentanedioic arid (glutaric acid), 

B. R = CO 2 H: bmanedioic arid (succinic arid), 

C* R = [CHJj-COaH: heptanedioic arid (pimelie acid). 

_____ PhBur 


Adrenaline / Epinephrine 

(Ph Hur monograph 2303) 



CgH 13 N0 3 183.2 51434 

Action and use 

Adrenoceptor agonist. 

Preparations 

Adrenaline Eye Drops/Epinephrine Eye Drops 

Dilute Adrenaline Injection (1 in 10,000)/Dilute Epinephrine 

Injection (1 in 10,000) 
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Pft Bur ______ 

DEFINITION 

4- [(1 K )-1 -Hydroxy-2-(me thylamino)ethyl] benzene-1,2-diol. 
Synthetic product. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white crystalline powder, becoming coloured 
on exposure to air and light. 

Solubility 

Practically insoluble in water, in ethanol (96 per cent) and in 
methylene chloride. It dissolves in hydrochloric arid. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2*2.24)* 

Comparison adrenaline CRS. 

B. Specific optical rotation (see Tests). 

TESTS 
Solution S 

Dissolve LOGO g in a 25,75 g/L solution of hydrochloric add R 
and dilute to 50.0 mL with the same solvent. Examine the 
solution immediately. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2*1) and not more intensely coloured titan 
reference solution BY 5 (2.2.2, Method II). 

Specific optical rotation (2.2.7) 

“50.0 to “54.0 (dried substance), determined on solution $, 

Related substances 

Liquid chromatography (2*2.29). Prepare the solutionsprotected 
from light. 

Solvent mixture A Dissolve 5.0 g of potassium dihydrogen 
phosphate R and 2.6 g of sodium ocianesvdfonate R in water for 
chromatography R and dilute to 1000 mL with the same 
solvent (it is usually necessary to stir for at least 30 min to 
achieve complete dissolution). Adjust to pH 2.8 with 
phosphoric add R. 

Solvent mixture B acetonitrile RU solvent mixture A 
(13:87 V!V). 

Test solution Dissolve 40 mg of the substance to be examined 
in 5 mL of 0,1 M hydrochloric acid and dilute to 50,0 mL 
with solvent mixture B. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with solvent mixture B, Dilute 1.0 mL of this 
solution to 10.0 mL with solvent mixture B. 

Reference solution (b) Dissolve 1.5 mg of noradrenaline 
tartrate CRS (impurity B) and 1.5 mg of adrencdone 
hydrochloride R (impurity C) in solvent mixture B, add 
1.0 mL of the rest solution and dilute to 100 mL with 
solvent mixture B. 

Reference solution (c) Dissolve the contents of a vial of 
adrenaline impurity' mixture CRS (containing impurities D 
and E) in 1,0 mL of the blank solution* 

Reference solution (d) Dissolve 4 mg of adrenaline with 
impurity F CRS in 0.5 mL of 0.1 M hydrochloric acid and 
dilute to 5 ml. with solvent mixture B. 

Blank solution 0.1 M hydrochloric add? solvent mixture B 
(1:9 VIV). 

Column: 

— size*. I = 0.10 m, 0 “ 4-6 mm; 


— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 50 °C. 

Mobile phase: 

— mobile phase A: acetonitrile Rl, solvent mixture A 
(5:95 V/V); 

— mobile phase B: acetonitrile Rf solvent mixture A 
(45:55 V/V); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0- 15 

92 -* 50 

8^ 50 

15 - 20 

50 *92 

50 ^ 8 

in 

<-4 

n 

92 

8 


Flow rate 2.0 nfUmin. 

Detection Spectrophotometer at 210 nm. 

Injection 20 jiL, 

Identification of impurities Use the chromatogram supplied 
with adrenaline impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities D and E; use the chromatogram supplied with 
adrenaline with impurity F CRS and the chromatogram 
obtained with reference solution (d) to identify the peak due 
to impurity F. 

Relative retention With reference to adrenaline (retention 
time = about 4 min): impurity F = about 0.2; 
impurity B - about 0*8; impurity C = about L3; 
impurity D = about 3.3; impurity E - about 3*7, 

System suitability: reference solution (b): 

— resolution: minimum 3.0 between the peaks due to 
impurity B and adrenaline. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity D = 0.7; 
impurity E = 0.6; 

— impurities B } C, F: for each impurity?, not more than mice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— impurities D> E: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limn: 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2*32) 

Maximum 0.5 per cent, determined on 1,000 g by drying 
over diphosphorus pentoxide R at a pressure not exceeding 
0.7 kPa for 18 h. 

Sulfated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 50 mL of anhydrous acetic acid R . Titrate 
with 0.1 M perchloric aad b determining the end-point 
potentiomemcally (2.2.20). 
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1 mL of 0A M perchloric add is equivalent to 18.32 mg 
of C 9 H u N0 3 . 

STORAGE 

Under nitrogen, protected from light. 

IMPURITIES 

Specified impurities B, C, D } E> F 


H OH 



B. (IR) -2-amino-]-(3,4-dihydroxyphenyI)ethanol 
(noradrenaline). 



C. 1 -(3,4-dihydroxyphenYl)-2-(methylamino)ethanone 
(adrenalone). 



D. 4- [ (1 R}-2 -(benzy Imethyl amino) -1 -hydroxyethyl] benzene- 
1,2-diol, 



E. 2 - (benzyl methylamino)-! -{3,4-dihydroxyphenyl) ethanone, 



F. (li?)-l-(3,4-dihydroxyphenyl)-2- 
(methyl amino) eth an esulfonic add. 

_ ^_ _____ PhEur 


Adrenaline Acid Tartrate / 
Epinephrine Acid Tartrate 

(Adrenaline Tartrate, Ph Eur monograph 0254) 

H OH 

< .co 2 h 

ho 2 c yfi 

h oh 


C I3 H 19 NG y 3333 5142-3 

Action and use 

Adrenoceptor agonist. 

Preparations 

Adrenaline Injection/Epinephrine Injection 

Dilute Adrenaline Injection (I in 10,000)/Dilute Epinephrine 

Injection (1 in 10 * 000 ) 

Adrenaline Solution/Epinephrine Solution 
Adrenaline and Cocaine Intranasal Solution 
Bupivacainc and Adrenaline Injection/Bupivacaine and 
Epinephrine Injection 

Lido caine and Adrenaline Injection/Lidocaine and 
Epinephrine Injection 

Ph Eur __________ 

DEFINITION 

(1 R )-1 -(3, 4-Dihydroxyphenyl)-2-(methylamino) ethanol 
hydrogen ( 2 /?, 3 R) - 2 ,3 -dihydroxybutanedioate* 

Content 

98.5 per cent to 10 L 0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or greyish-white, crystalline powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Dissolve 5 g in 50 mL of a 5 g/L solution of sodium 
metabisulfite R and make alkaline by addition of ammonia I?, 
Keep the mixture at room temperature for at least 15 min 
and filter. Reserve the filtrate for identification test C. Wash 
the precipitate with 3 quantities, each of 10 mL, of 
methanol R. Dry at 80 D C. The specific optical rotation 
(2.2.7) of the residue (adrenaline base) is -53.5 to -50, 
determined using a 20.0 g/L solution in (X 5 M hydrochloric 
acid . 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of adrenaline base prepared as described 
under identification test A, 

Comparison Use adrenaline base prepared as described under 
identification test A from 50 mg of adrenaline tartrate CRS 
dissolved in 5 mL of a 5 g/L solution of sodium 
metabisulfite R. Keep the mixture at room temperature for at 
least 30 min. Filter through a sintered-glass filter (2.1.2). 

C. 0,2 mL of the filtrate obtained in identification test A 
gives reaction (b) of tartrates ( 2 . 2 ,1 ). 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II ( 2.2A ) and not more intensely coloured than 
reference solution BY 5 ( 2 . 2 . 2 , Method If). 
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Dissolve 0.5 g in water R and dilute to 10 mL with the same 
solvent. Examine the solution immediately. 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions protected 
from light 

Solvent mixture A Dissolve 5.0 g of potassium dihydrogen 
phosphate R and then 2.6 g of sodium octanesulfonate R in 
water for chromatography R, and dilute to 1000 mL with the 
same solvent (it is usually necessary to stir for at least 30 min 
to achieve complete dissolution). Adjust to pH 2.8 with 
phosphoric acid R. 

Solvent mixture B acetonitrile R f solvent mixture A 
(130:870 V/V). 

Test solution Dissolve 75 mg of the substance to be examined 
in 5 mL of 0.1 M hydrochloric add and dilute to 50 mL with 
solvent mixture B, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
1 00.0 mL with solvent mixture B. Dilute 1.0 mL of this 
solution to 10.0 mL with solvent mixture B. 

Reference solution (b) Dissolve L5 mg of noradrenaline 
tartrate CRS (impurity B) and 1 .5 mg of adrenalone 
hydrochloride R (impurity C) in solvent mixture B, add 
L0 mL of the test solution and dilute to 100.0 mL with 
solvent mixture B. 

Reference solution (c) Dissolve the contents of a vial of 
adrenaline impurity mixture CRS (impurities D and E) in 
0 A mL of Q.J M hydrochloric acid and 0.9 mL of solvent 
mixture B. 

Reference solution (d) Dissolve 7.5 mg of adrenaline tartrate 
with impurity A CRS in 0.5 mL of 0.1 M hydrochloric acid and 
dilute to 5.0 mL with solvent mixture B. 

Blank solution 0.1 M hydrochloric acid , solvent mixture B 
(1:9 V/V). 

Column: 

— size: /= 0.10 m } 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (3 J.un); 

— temperature: 50 J C, 

Mobile phase: 

— mobile phase A: acetonitrile Rl, solvent mixture A 
(5:95 V/V); 

— mobile phase B: acetonitrile Rf solvent mixture A 
(45:55 V/V); 


Time 

Mobile phase A 

Mobile phase B 

{min) 

(per cent V/V) 

{per cent V/V) 

0- IS 

92 ± 50 

S ^ 50 

15-20 

50 92 

50 

20 - 25 

92 

s 


Flow rate 2.0 mL/min, 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with adrenaline impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities D and E; use the chromatogram supplied with 
adrenaline tartrate with impurity A CRS and the chromatogram 
obtained with reference solution (d) to identify the peak due 
to impurity A. 

Relative retention With reference to adrenaline (retention 
time = about 4 min): impurity B - about 0.8; 


impurity C = about 1.3; impurity A = about 3.2; 
impurity D = about 3.3; impurity E - about 3.7. 
sSyjrew suitability*: reference solution (b): 

— resolution: minimum 3.0 between the peaks due to 
impurity B and adrenaline. 

Limits: 

— correction factors: for the calculation of content multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity D = 0.7; 
impurity E = 0 . 6 ; 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurities B, C: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) ( 0.2 per cent); 

— impurities D > E: for each impurity* not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) ( 0.1 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total: not more than 6 times trie area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0.6 per cent); 

— distegard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 05 per cent* determined on 1 .000 g by drying 
in vacuo for 18 h. 

Sulfa ted ash (2.4J4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of anhydrous acetic acid R, heating 
gently if necessary. Titrate with 0J M perchloric add until a 
bluish-green colour is obtained, using 0.1 mL of crystal violet 
solution R as indicator. 

1 mL of 0.1 M perchloric add is equivalent to 33,33 mg 
of C 13 H 19 NO 9 . 

STORAGE 

In an airtight container, or preferably in a sealed tube under 
vacuum or under an inert gas, protected from light, 

IMPURITIES 

Specified impurities A, B, G, D, £ 

A, unknown structure. 


H OH 



B. (li?)-2-amino -1 - (3,4-dihydroxyphenyl) ethanol 
(noradrenaline), 


O 



C. 1 - (3,4-dihy droxypheny 1) -2-(methy lamino) eth anone 
(adrenalone). 
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D. 4- [ (1 R) -2- (benzy l methyl amino) -1 -hydroxy ethyl ] benzene- 
1,2-diol, 



E. 2-(be nzylmethylamino)- 1 ~(3,4-dihy droxypheny I) ethanone. 

*___ PTfEar 


Agar ; * 

*+ ** 

(Pk. Bur, monograph 03JO) * 

Action and use 
Excipient* 

PtoEuF ________ 

DEFINITION 

Polysaccharides from various species of Rhodophyceae 
mainly belonging to the genus Gelidium. It is prepared by 
treating the algae with boiling water; the extract is filtered 
whilst hot, concentrated and dried. 

CHARACTERS 

Appearance 

Powder or crumpled strips 2-5 mm wide or sometimes flakes, 
colourless or pale yellow, translucent, somewhat tough and 
difficult to break, becoming more brittle on drying* 
Mucilaginous taste* 

IDENTIFICATION 

A. Examine under a microscope* When mounted in 0.005 M 
iodine, the strips or flakes are partly stained brownish-violet. 
Magnified 100 times, they show the following diagnostic 
characters: numerous minute, colourless, ovoid or rounded 
grains on an amorphous background; occasional brown, 
round or ovoid spores with a reticulated surface, measuring 
up to 60 pm, may be present. Reduce to a powder, if 
necessary. The powder is yellowish-white* Examine under a 
microscope using 0.005 M iodine. The powder presents 
angular fragments with numerous grains similar to those seen 
in the strips and flakes; some of the fragments are stained 
brownish-violet. 

B* Dissolve 0.1 g with heating in 50 mL of water R. Cool. 

To I mL of the mucilage carefully add 3 mL of turner R so as 
to form 2 separate layers* Add 0.1 mL of 0.05 M iodine. 

A dark brownish-violet colour appears at the interface* Mix. 
The liquid becomes pale yellow, 

C* Heat 5 mL of the mucilage prepared for identification 
test B on a w f ater-bath with 0,5 mL of hydrochloric add R for 
30 min. Add 1 mL of barium chloride solution Rl. A white 
turbidity develops within 30 min* 

D* Heat 0.5 g with 50 mL of water R on a water-bath until 
dissolved* Only a few' fragments remain insoluble. During 


cooling, the solution gels between 35 P C and 30 ^C. Heat the 
gel thus obtained on a w r ater-bath; it does not liquefy below 
80 C * 

TESTS 

Swelling index (2.8.4) 

Minimum 10 and within 10 per cent of the value stated on 
the label, determined on the powdered herbal drug (355) 
{2.9.12). 

Insoluble matter 

Maximum 1.0 per cent. 

To 5.00 g of the powdered herbal drug (355) (2*9* II) add 
100 mL of water R and 14 mL of dilute hydrochloric add R. 
Boil gently for 15 min with frequent stirring* Filter the hot 
liquid through a taxed, sintered-glass filter (160) (2.1.2), rinse 
the filter with hot water R and dry at 100-105 C. 

The residue weighs a maximum of 50 mg. 

Gelatin 

To LOO g add 100 mL of water R and heat on a water-bath 
until dissolved . Allow to cool to 50 r 'C* To 5 mL of this 
solution add 5 mL of picric add solution R. No turbidity 
appears within 10 min. 

Loss on drying ( 2.2.32) 

Maximum 20.0 per cent, determined on I *000 g of the 
powdered herbal drug (355) (2.9.12) by drying in an oven at 
105 X* 

Total ash ( 2.4.16) 

Maximum 5.0 per cent* 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC: acceptance criterion 1G 2 CFU/g (2.6.12). 

Absence of Escherichia colt (2.6.13). 

Absence of Salmonella (2.6.13). 


LABELLING 

The label states the swelling index. 


PhEtr 


Medical Air 

% 

(Medicinal Air, Ph Eur monograph 1238) 

When Medical Air is intended for use in a room in which 
magnetic resonance imaging (MRI) is being performed, the 
cylinder and fittings should be made from suitable non- 
ferromagnetic materials and labelled accordingly, 

PhEw^ ----- 

DEFINITION 

Compressed ambient air. 

Content 

20*4 per cent V/Vto 21*4 per cent V/V of oxygen (Of). 

CHARACTERS 

Appearance 

Colourless gas. 

Solubility 

At 20 °G at a pressure of 101 kPa, 1 volume dissolves in 
about 50 volumes of water, 

PRODUCTION 
Carbon dioxide 

Maximum 500 ppm VfV , determined using an infrared 
analyser (2.5.24). 
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t t 

Photomultiplier Amplifier 

Figure 1238.*1. - UV fluorescence analyser 


Gas to be examined Filter the substance to be examined to 
avoid stray light phenomena. 

Reference gas (a) Use a mixture of 21 per cent VIV of 
oxygen R and 79 per cent VIV of nitrogen Rl, containing less 
than 1 ppm VIV of carbon dioxide RL 
Ref ere? tee gas (b) Use a mixture of 21 per cent VIV of 
oxygen R and 79 per cent VIV of nitrogen Rl, containing 
500 ppm VIV of carbon dioxide Rl. 

Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b), Measure the content of carbon dioxide in 
the gas to be examined. 

Carbon monoxide 

Maximum 5 ppm F/F, determined using an infrared analyser 
(2.5.25). 

Gas to be examined Filter the substance to be examined to 
avoid stray light phenomena. 

Reference gas (a) Use a mixture of 21 per cent VIV of 
oxygen R and 79 per cent VIV of nitrogen Rl, containing less 
than 1 ppm VIV of carbon monoxide R. 

Reference gas (b) Use a mixture of 21 per cent VIV of 
oxygen R and 79 per cent ViV of nitrogen Rl, containing 
5 ppm VIV of carbon monoxide R. 

Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the content of carbon monoxide 
in the gas to be examined* 

Sulfur dioxide 

Maximum 1 ppm VIV, determined using an ultraviolet 
fluorescence analyser (Figure 1238,-1). 

The apparatus consists of the following: 

a system generating ultraviolet radiation with a 
wavelength of 210 nm, made up of an ultraviolet lamp, a 
collimator, and a selective filter; the beam is blocked 
periodically by a chopper rotating at high speeds; 

— a reaction chamber, through which flows the gas to be 
examined; 

— a system that detects radiation emitted at a wavelength of 
350 nm, made up of a selective filter, a photomultiplier 
tube and an amplifier. 


Gas to be examined Filter the substance to be examined. 
Reference gas (a) Use a mixture of 21 per cent VIV of 
oxygen R and 79 per cent ViV of nitrogen Rl. 

Reference gas (b) Use a mixture of 21 per cent ViV of 
oxygen R and 79 per cent ViV of nitrogen Rl, containing 
0.5 ppm VIV to 2 ppm ViV of sulfur dioxide Rl. 

Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the content of sulfur dioxide in 
the gas to be examined. 

Oil 

Maximum 0.1 mg/m\ determined using an oil detector tube 
(2.1.6), when an oil-lubricated compressor is used for the 
production* 

Nitrogen monoxide and nitrogen dioxide 

Maximum 2 ppm VIV in total, determined using a 
chemiluminescence analyser (2.5.26). 

Gas to be examined The substance to be examined. 

Reference gas (a) Use a mixture of 21 per cent ViV of 
oxygen R and 79 per cent ViV of nitrogen Rl, containing less 
than 0.05 ppm VIV of nitrogen monoxide and nitrogen 
dioxide. 

Reference gas (b) Use a mixture of 2 ppm VIV of nitrogen 
monoxide R in nitrogen Rl. 

Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the concent of nitrogen monoxide 
and nitrogen dioxide in the gas to be examined. 

Water 

Maximum 67 ppm ViV , determined using an electrolytic 
hygrometer (2.5.28), except where the competent authority 
decides that the following limit applies to medicinal air 
generated on-site and distributed in pipe-line systems 
operating at a pressure not greater than 10 bars and a 
temperature not less than 5 C C: maximum 870 ppm VIV, 
determined using an electrolytic hygrometer (2.5.28). 

Assay 

Determine the concentration of oxygen in air using a 
paramagnetic analyser (2.5.27). 
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Figure 1238 .- 2 . - Gas burette 


IDENTIFICATION 

First identification C. 

Second identification A, B, 

A. In a conical flask containing the substance to be 
examined, place a glowing wood splinter. The splinter 
remains glowing, 

B, Use a gas burette (Figure 1238.-2) of 25 mL capacity in 
the form of a chamber in the middle of which is a tube 
graduated in 0*2 per cent between 19,0 per cent and 

23,0 per cent* and isolated at each end by a cap with a 
conical barrel. The lower tap is joined to a tube with an 
olive-shaped nozzle and is used to introduce the gas into the 
apparatus. A cylindrical funnel above the upper tap is used to 
introduce the absorbent solution. Wash the burette with 
water R and dry. Open the 2 taps. Connect the nozzle to the 
source of the gas to be examined and set the flow rate to 
1 L/min. Flush the burette by passing the gas to be examined 
through it for 1 min. Close the lower tap of the burette and 
immediately afterwards the upper tap. Rapidly disconnect the 
burette from the source of the gas to be examined. Rapidly 


give a half rum to the upper tap to eliminate any excess 
pressure in die burette. Keeping the burette vertical, fill the 
funnel with a freshly prepared mixture of 21 mL of a 560 g/L 
solution of potassium hydroxide R and 130 mL of a 200 g/L 
solution of sodium duhionite R< Open the upper tap slowly. 
The solution absorbs the oxygen and enters the burette. 

Allow* to stand for 10 min without shaking. Read the level of 
the liquid meniscus on the graduated part of the burette. 

This figure represents the percentage VtV of oxygen. 

The value read is 20.4 to 21.4. 

C. It complies with the limits of the assay. 

TESTS 

Carbon dioxide 

Maximum 500 ppm VtV, determined using a carbon dioxide 
detector rube (2.1.6). 

Sulfur dioxide 

Maximum 1 ppm VIV, determined using a sulfur dioxide 
detector tube (2.1,6), 

Oil 

Maximum 0.1 mg/m 3 , determined using an oil detector tube 
{ 2 A. 6 ), when an oil-lubricated compressor is used for the 
production. 

Nitrogen monoxide and nitrogen dioxide 

Maximum 2 ppm VI K, determined using a nitrogen 
monoxide and nitrogen dioxide detector tube ( 2 A. 6). 

Carbon monoxide 

Maximum 5 ppm V!V y determined using a carbon monoxide 
detector rube ( 2A.6 ). 

Water vapour 

Maximum 67 ppm VfV\ determined using a water vapour 
detector tube (2 /. 6 )> except where the competent authority 
decides that the following limit applies to medicinal air 
generated on-site and distributed in pipe-line systems 
operating at a pressure not greater than 10 bars and a 
temperature not less than 5 E 'C: maximum 870 ppm VtV, 
determined using a water vapour detector tube (26). 

STORAGE 

As a gas, in suitable containers complying with die legal 
regulations or as a gas supplied by a pipe network. 

LABELLING 

Where applicable, the label states die production method, as 
regards to the use of an oil - lubricated compression , 

IMPURITIES 

A. C0 2 : carbon dioxide, 

B. SCL: sulfur dioxide, 

C. NO: nitrogen monoxide, 

D. N0 2 : nitrogen dioxide, 

E. oil, 

F. CO: carbon monoxide, 

G. HUO: water, 

____ PhBx 
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Synthetic Air * * 

\ ** 

(Synthetic Medicinal Air y Ph Eur monograph 1684) * 

When Synthetic A ir is intended for use in a room in which 
magnetic resonance imaging (AIRI) is being performed y the 
cylinder and fillings should be made from suitable tton- 
fenv magnetic materials and labelled accordingly. 

PfiBur __ 

DEFINITION 

Mixture of Nitrogen (1247) and Oxygen (0417). 

Content 

95.0 per cent to 105.0 per cent of the nominal value which is 
between 21.0 per cent VIV to 22.5 per cent VtV of oxygen 
( 0 2 ). 


CHARACTERS 

Colourless and odourless gas. 

Solubility 

At a temperature of 20 C and a pressure of 101 kPa, 

1 volume dissolves in about 50 volumes of water, 

PRODUCTION 
Water (2.5.28) 

Maximum 67 ppm VIV. 

Assay (2.5.27) 

Carry out the determination of oxygen in gases. 

IDENTIFICATION 

First identification C 
Second identification A y B 

A. In a conical flask containing the substance to be 
examined, place a glowing splinter of wood. The splinter 
remains glowing. 

B. Use a gas burette (Figure 1684.-1) of 25 mL capacity in 
die form of a chamber, in the middle of which is a tube 
graduated in 0.2 per cent between 19.0 per cent and 

23,0 per cent, and isolated at each end by a tap with a 
conical barrel. The lower tap is joined to a tube with an 
olive-shaped nozzle and is used to introduce the gas into the 
apparatus. A cylindrical funnel above the upper tap is used to 
introduce die absorbent solution. Wash die burette with 
water R and dry. Open both taps. Connect the nozzle to the 
source of the substance to be examined and set the flow rate 
to 1 L/min, Flush the burette by passing the substance to be 
examined through it for 1 min. Close the lower tap of the 
burette and immediately afterwards die upper tap. Rapidly 
disconnect the burette from the source of the substance to be 
examined. Rapidly give a half turn of the upper tap to 
eliminate any excess pressure in the burette. Keeping the 
burette vertical, fill die funnel with a freshly prepared mixture 
of 21 mL of a 560 g/L solution of potassium hydroxide R and 
130 mL of a 200 g/L solution of sodium dithionite R. Open 
the upper tap slowly. The solution absorbs the oxygen and 
enters the burette. Allow to stand for 10 min without 
shaking. Read the level of the liquid meniscus on die 
graduated part of the burette. This figure represents the 
percentage VIV of oxygen. "Hie value read is 95.0 per cent to 
105*0 per cent of the nominal value. 

C* It complies with the limits of the assay. 

TESTS 
Water vapour 

Maximum 67 ppm K/F, determined using a water vapour 
detector tube (2J.6). 



Figure 1684,-L- Gas burette 

STORAGE 

As a compressed gas in suitable containers complying with 
the legal regulations or as a compressed gas supplied by a 
pipe network, after mixing of the components. 

LABELLING 

The label states the nominal content of 0 2 in per cent VIV. 

IMPURITIES 

A. FLO: water. 

______ Ph£ur 
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Alanine 

(Ph Eur monograph 0752) 

H m 7 

V 

h 3 c" co ? h 

C,H 7 NQ 2 89.1 56-41-7 

Action and use 

Amino add. 

PhEur ___ 

DEFINITION 

(2S)-2-Ammaprapanoic add. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water* very slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification A, B 
Second identification A, C } D 

A. Sperific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24), 

Comparison alanine CRS. 

C. Thin-layer chromatography (2.2.27) , 

Tcsr solution Dissolve 10 mg of the substance to be examined 
in water R and dilute to 50 mL with the same solvent. 
Reference solution. Dissolve 10 mg of alanine CRS in water R 
and dilute to 50 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic add /?, water R t butanol R 

(20:20:60 VIVIV ). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with ninhydrin solution R and heat at 105 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
die Test solution is similar in position* colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Dissolve 0.5 g in a mixture of 0.25 mL of hydrochloric 
add Rl) 0,5 mL of a 100 g/L solution of sodium nitrite R and 
I mL of water R „ Shake; gas is given off. Add 2 mL of dilute 
sodium hydroxide solution followed by 0.25 mL of iodinated 
potassium iodide solution R. After about 30 min* a yellow 
precipitate is formed. 

TESTS 
Solution S 

Dissolve 2.5 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

The solution is clear (2*2.1) and not more intensely coloured 
than reference solution BY 6 {2,2.2, Method IT)* 


Dilute 10 mL of solution S to 20 mL with water R. 

Specific optical rotation (2*2*7) 

+ 13.5 to + 15.5 (dried substance). 

Dissolve 2,50 g in hydrochloric add Rl and dilute to 25.0 mL 
with the same add. 

Ninhydrin-positive substances 

Amino add analysts (2.2*56). For analysis, use Method L 
The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2*2*46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A dilute hydrochloric add Rl or a sample preparation 
buffer suitable for the apparatus used 
Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50.0 ml- with 
solution A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with solution A, Dilute 2,0 mL of this solution to 
JO.O mL with solution A. 

Reference solution (b) Dissolve 30.0 mg of praline R in 
solution A and dilute to 100.0 mLwith solution A, Dilute 
1.0 mL of the solution to 250.0 mL with solution A. 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (100 ppm NHJ R to 50.0 mL with solution A. Dilute 
1.0 mL of this solution to 100.0 ml. with solution A, 

Reference solution (d) Dissolve 30 mg of isoleucine R and 
30 mg of leudne R in solution A and dilute to 50.0 mL with 
solution A. Dilute 1.0 mL of the solution to 200.0 mL with 
solution A. 

Blank solution Solution A. 

Inject suitable, equal amounts of the test, blank and reference 
solutions into the amino add analyser. Run a program 
suitable for the determination of physiological amino adds. 
System suitability Reference solution (d); 

— resoluriott: minimum 1.5 between the peaks due to 
isoleucine and leucine. 

Calculation of percentage contents: 

— for any ninhydrin-positive substance detected at 570 nm, 
use die concentration of alanine in reference solution (a); 
for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of prolinc in reference solution (b); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits: 

— ary ninhydrin-positive substance : for each impurity, 
maximum 0. i 0 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Chlorides (2.4*4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S lo 15 mL with water R. 

Sulfates (2*4.13) 

Maximum 300 ppm. 

Dilute 10 mL of solution S to 15 mL with distilled water R. 

Ammonium 

Amino add analysis (2.2.56) as described in the test for 
ninhydrin-positive substances with the following 
modifications. 
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Injection Test solution, reference solution (c) and blank 
solution. 

Limit: 

ammonium at 570 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution. 

Iron (2,4.9) 

Maximum 10 ppm. 

In a separating funnel, dissolve 1.0 g in 10 mL of dilute 
hydrochloric add R. Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone Rl> shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. Use the aqueous layer. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in tmter R and dilute to 20 mL with the same 
solvent* 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(I ppm Pb) R< 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C* 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g* 

ASSAY 

Dissolve 80*0 mg in 3 mL of anhydrous formic acid R. 

Add 30 mL of anhydrous acetic add R. Titrate with 0.1 M 
perchloric add , determining the end-point potentiomemeally 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 8.91 mg of 

c 3 h 7 no 2 . 

STORAGE 

Protected from light, 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessaiy to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances far pharmaceutical use ): A, B. 


H NHj 

HO s C. 

^ COjH 


A* (25)-2-aminobutanedioic acid (aspartic acid)* 


ho 2 c" 


B, (24$)-2-aminopentaned)oic acid (glutamic arid). 


PhEur 


Albendazole 

(Ph Eur monograph 1386) 


*** 

* * 

* * 

+. * 

* * * 




XX/- 


a W* 

NH 


C I2 H 15 N 3 02S 265.3 54965-21-8 

Action and use 

Benzimidazole antihelminthic. 

Preparations 

Albendazole Oral Suspension 
Albendazole Oral Suspension with Minerals 

flAfir______ 

DEFINITION 

Methyl [ 5- (propy 1 sul fany 1) -1 //-benzimidazol-2-y 1] carbarn ate. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 
CHARACTERS 

Appearance 

White or slightly yellowish powder* 

Solubility 

Practically insoluble in water, freely soluble in anhydrous 
formic acid, very slighdy soluble in methylene chloride, 
practically insoluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Reparation Discs. 

Comparison albendazole CRS. 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution BY ft (2*2*2, Method II). 

Dissolve 0*10 g in a mixture of 1 volume of anhydrous formic 
acid R and 9 volumes of methylene chloride R and dilute to 
10 mL with the same mixture of solvents* 

Related substances 

Li qui d chromatography (2.2.29). 

Test solution Dissolve 25*0 mg of the substance to be 
examined in 5 mL of methanol R containing 1 per cent VIV 
of sulfuric add R and dilute to 50.0 mL with the mobile 
phase* 

Reference solution (a) Dissolve 10.0 mg of the substance to be 
examined in 10 mL of methanol R containing 1 per cent V/V 
of sulfuric add R and dilute to 100.0 mL with the mobile 
phase. Dilute 0.5 mL of this solution to 20*0 mL with the 
mobile phase* 

Reference solution (b) Dissolve 50.0 mg of the substance to be 
examined and 50 mg of oxibendazole CRS in 5 mL of 
methanol R containing 1 per cent Vi V of sulfuric add R and 
dilute to 100.0 mL with the mobile phase. 

Column : 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: spherical end-capped oaadecylsifyl silica gel 
for chromatography R (5 j^im) with a pore size of 10 nm 
and a carbon loading of 19 per cent* 

Mobile phase Mix 300 volumes of a 1.67 g/L solution of 
ammonium dihydrogen phosphate R and 700 volumes of 
methanol R. 
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Flow rate 0,7 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL, 

Run time L5 times the retention time of albendazole. 

Relative retention With reference to albendazole: 
impurity D = about 0.40; impurities B and C - about 0,43; 
impurity E = about 0.47; impurity F = about 0.57; 
impurity A = about 0.80. 

Systetn suitability, reference solution (b): 

— restitution', minimum 3.0 between the peaks due to 
albendazole and oxibendazole. 

Limits: 

— impurities A, B } C, D> E, F: for each impurity, not more 
than 1,5 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,75 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent); 

— disregard limit 0,1 times rite area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2,2.32) 

Maximum 0,5 per cent, determined on 1 .000 g by drying in 
an oven at 105 "C for 4 h, 

Sulfated ash (2.4.14) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

In order to avoid overheating during the titration, mix thoroughly 
throughout and stop the titration immediately after the end-point 
has been reached. 

Dissolve 0.250 gin 3 mLof anhydrous formic add R and add 
40 mL of anhydrous acetic acid R. Titrate with 0 .1 M 
perchloric add , determining the end-point potenrio metrically 
( 2 , 2 , 20 ). 

1 mL of a/ Af perchloric add is equivalent to 26.53 mg 
of C^HigNjOjS, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D 3 E, F, 



A. R = S-CH^CH^CHi: 5-(propylsuifanyl)-lH- 
benzimidazol-2-amlne, 

D. R = SO,-CH r CH 2 -CH 3 : 5-(propyIsulfonyl)-l/f- 
b enzimidazol-2-amine, 



R. R = SO-CH 2 -CH 2 -CH 3 : methyl [5-(propylsulfinyl)-l//- 
benrimidazol-2-yl]earbamate, 

C. R = S02-CH 2 -CH 2 -CHj: methyl [5-(propybulfonyl)-lH- 
benzimidazol-2-y l] carbama te, 

E. R = H; methyl (1 H-bc nzimidazol-2-yl) carbamate, 

F. R = S-CH 3 ; methyl [5-(me£hylsulfanyl)-if/-ben2unida2ol- 
2-yl] carbamate. 

______ PhBuf 


Alcuronium Chloride 

(Ph Bur monograph 1285) 



C44H5oC1 2 N 4 0 2 738 15180-03-7 

Action and use 

Non-depolarizing neuromuscular blocker. 

PhEt* _____ 

DEFINITION 

(IB^aS, I OS, 11 aS, 12 R y 14aS, 19aS,2QbS,21S s 22aS,23E,26E> 
23,26-bis(2-Hydrox> F ethylidcne)-l,12-bis(prop-2-enyl)- 
2,3,11,11 a 3 13,14,22,22a-octahydn> 1 Of/,2 l/f4,2J: 10,12- 
diethano-19af/,20bH- [ 1,5]diazocino[ I 5,6,7- 

V m 1 ] dipyrrolo [2 f , 3 '■~d: 2 f ', 3 ": d ' ] dicarbazoled ii um dich lo ride 
(4v4 ' -didesmethy 1 -4,4 ■-bis (prop-2-enyl) toxiferin I d ichloride). 
Content 

98,0 per cent to 102.0 pur cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly greyish-white, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, soluble in ethanol 
(96 per cent), practically insoluble in cyclohexane. 

Carry out the identification, tests and assay as rapidly as possible 
avoiding exposure to actinic light. 

IDENTIFICATION 

First identification A, C 
Second identification B, C 

A. Infrared absorption spectrophotometry' (2,2.24). 

Comparison alcuronium chloride CRS , 

B. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of alcuronium chloride CRS 
in methanol R and dilute to 10 mL with the same solvent. 
Plate TLC silica gel plate R. 

Mobile phase Mix 1 5 volumes of a 58,4 g/L solution of sodium 
chloride R 3 35 volumes of dilute ammonia R2 and 50 volumes 
of methanol R. 

Application 10 pL, 

Development Over a path of 15 cm. 

Drying In air for 10 min. 

Detection Spray with 0.1 M ammonium and cerium nitrate. 
Rcstths The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. It gives reaction (a) of chlorides (23.1 ), 
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TESTS 
Solution S 

Dissolve 0.250 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2 /) and not more intensely coloured 
than reference solution Y 6 , BY 6 or B(, (2.2.2, Method 1). 

Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of methyl red solution R 
and 0.2 mL of 0.0J M hydrochloric add. The solution is red. 
Add 0,4 mL of 0.01 M sodium hydroxide. The solution is 
yellow. 

Specific optical rotation (2.2.7) 

-430 to -451 (anhydrous substance), determined on 
solution S, 

Propan - 2 -o) (2. 4.24, System A ) 

Maximum 1.0 per cent. 

Related substances 

liquid chromatography (2.2.29). 

Solvent mixture Mix 100 mL of methanol R , 200 mL of 
acetonitrile R and 200 mL of a 6.82 g/L solution of potassium 
dihydrogen phosphate R. Dissolve L09 g of sodium 
laurytsulfonate far chromatography R in the mixture and adjust 
the apparent pH to 8.0 with a 100 g/L solution of sodium 
hydroxide R. 

Test solution Dissolve 0.20 g of the substance to be examined 
in the solvent mixture and dilute to 100,0 mL with the 
solvent mixture. 

Reference solution (a) Dilute 0.5 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dilute 4.0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Referetice solution (d) To 5.0 mL of the test solution add 
5.0 mg of allylsvychnine bromide CRS , dissolve in the solvent 
mixture and dilute to 100.0 mL with the solvent mixture. 
Column: 

— she: l = 0.25 m, 0 = 4 mm; 

*— stationary phase: octybifyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 200 mL of methanol R , 400 mL of 
acetonitrile R and 400 mL of a 6.82 g/L solution of potassium 
dihydrogen phosphate R. Dissolve 2.18 g of sodium 
lauryhulfonate for chromatography R in the mixture and adjust 
the apparent pH to 5.4 with a 100 g/L solution of phosphoric 
add R. 

Flow rate 1.2 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 jiL. 

Run time Twice the retention time of alcuronium. 

System suitability Reference solution (d): 

— resolution: minimum 4.0 between the peaks due to 
/tf-aliylstrychnine and alcuronium. 

Limits: 

— impurities A, B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent) and not more than 
one of the peaks has an area greater than the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent}; 


— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

(1 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0,05 per cent). 

Water (2.5, II) 

Maximum 5,0 per cent, determined on 0.500 g. 

Sulfaled ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,300 g by stirring in 70 mL of acetic anhydride R 
for 1 min. Titrate with 0.1 M perchloric add until the colour 
changes from violet-blue to greenish-blue, using 0.1 mL of 
crystal violet solution R as indicator. 

1 mL of 0.1 M perchloric acid is equivalent to 36,9 mg 

Of C44H50CI2N4O2. 

STORAGE 

In an airtight container under nitrogen, protected from light, 
at a temperature of 2 *C to 8 a C. 

IMPURITIES 

Specified impurities A, B 



A. (lR£aS,9R,9aR,10R,l laS, 12RA4*S i 19sfi i 20R£faR f 
20b5,21 /?,22a.S)-i,12-bis(prop-2-enyl)- 
2,3,9a,ll,lla > 13,14,]9a s 20a,21 1 22 l 22a-dodecahydro- 
1 OHaObH- 1,23:12,27-dimethano-9,10:20,21 - 
bis (epoxyprop [2]eno)-9//,20/f- [1,5]diazocino [ 1,2,3-hn: 5,6,7- 
l f m '] dipyirolo[2 ',3 *-d:2* ',3 ,r -d f ] dicarbazolediium dichloride 
(4,4'-diallylcaracurin V dichioride), 



ch 2 


cr 


B. (4hS,lRJzS,SaR, 13J?,13ai?, 13bS)« 13~hydroxy-7-(prop-2- 
enyl)-5,6,7a,8,8a,l1,13,13a, 13b, 14-deeahydro-7,9-methano- 
7//“Oxepino[3,4-a] pyirolo[2,3-d] carbazolium chloride 
((4R, 17 J?)-4-allyL 17,18-epoxy-17-hydroxy-19,20- 
didehydrocuramum chloride). 

_____—_ PtiBiw 
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Alfacalcidol 

(Ph Eur monograph 1286) 



Action and use 

Vitamin D analogue. 

PhEnr ____ 

DEFINITION 

(5Z,7£)-9>I O-Secocholesta-5,7,10{ 19)-triene-1 a,3fTdiol. 

Content 

97*0 per cem to 102*0 per cent* 

A reversible isomerisation to pre-alfacalcidol takes place in 
solution, depending on temperature and rime. The activity is 
due to both compounds (see Assay), 

CHARACTERS 

Appearance 

White or almost white crystals. 

Solubility 

Practically insoluble in water* freely soluble in ethanol 
(96 per cent)* soluble in fatty oils. 

It is sensitive to air, heat and light. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2*24). 
Comparison Ph . Eur, reference spectrum of alfacalcidol 

B. Examine the chromatograms obtained in the test for 
related substances. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure* Cany out the test as rapidly as possible, maiding 
exposure to light and air. 

Test solution Dissolve 1.0 mg of the substance to be examined 
without heating in 10.0 mL of the mobile phase. 

Reference solution (a) Dissolve 1*0 mg of alfacalcidol CRS 
without heating in 10.0 mL of the mobile phase. 

Reference solution (b) Dilute l .0 mL of reference solution (a) 
to 100*0 mL with the mobile phase. Dilute 1 *0 mL of this 
solution to 20.0 mL with the mobile phase* 

Reference solution (c) In order to prepare pre-aifacalddol in 
situ , dissolve the contents of a vial of alfacalcidol far system 
suitability CRS (containing impurities A and B) in 25 mL of 
the mobile phase, heat in a water-bath at 80 C under a 
reflux condenser for 2 h and cool. 


Column: 

— me. I — 0.25 m, 0 = 4.6 mm; 

— stationary* phase ; end-capped oaadecyhilyl silica gel for 
chromatography R (5 pm)* 

Mobile phase ammonia /?, water jR, acetonitrile R 
(1:200:800 VfVIV). 

Flaw rate 2.6 mL/min. 

Detection Spectrophotometer at 265 nm. 

Injection 100 jiL of the test solution and reference 
solutions (b) and (c)* 

Run rime Twice the retention time of alfacalcidol. 

Identification of impurities Use the chromatogram supplied 
with alfacalcidol for system suitability* CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and B. 

Relative mention With reference to alfacalcidol (retention 
time = about 21 min): pre-aifacalddol = about 0 . 88 ; 
impurity A = about 0,93; impurity B ~ about LL 
System suitability: reference solution (c): 

— resolution: minimum 1 *5 between the peaks due to pre- 
aifacalddol and impurity A and minimum 1.5 between 
the peaks due to impurity A and alfacalridol. 

Limits: 

— impurities A t B: for each impurity, maximum 0,5 per cem; 

— unspecified impurities: for each impurity* maximum 
0.10 per cent; 

— total: maximum 1.0 per cent; 

— disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.05 per cent); disregard the peak due to pre-alfacalcidol. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the folio w'ing modification s. 

Injection Test solution and reference solutions (a) and (c). 
System suitability: reference solution (c): 

— repeatability: maximum relative standard deviation of 
1 per cent for the peak due to alfacalcidol after 

6 injections. 

Calculate the percentage content of C 27 H 44 O 2 taking into 
account the assigned content of alfacalcidol CRS and, if 
necessary, the peak due to pre-alfacalcidol. 

STORAGE 

Under nitrogen, in an airtight container, protected from light, 

at a temperature of 2 °C to 8 a C 

The contents of an opened container are to be used 

immediately. 

IMPURITIES 

Specified impurities A, B. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5. 10. 
Control of impurities in substances for pharmaceutical use): C. 
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A, (5Ef7E)-9 t 1O-seeochQlesta-5,7 > 10( 19)-triene-l o^p-diol 
(rruwj-alfacaleidol). 



B. (5^7£)-9, l O-secocholesta-5,7,10{ 19)-triene-l fUP-diol 
(Ip-calcidol), 



C. 6£-[(3S,5fi)-3,5-dihydroxy-2-methyl cyclohcx- Len-1 -yl]-2- 
phenyl^SjlO-triaza-^l 9-dinor-94-cholest-7-cne- 1,3-dionc. 

_ Ph£ur 


Alfadex 

Alphacyclodcxtrin 

(Ph. Eur. monograph 1487) 



[C^HuAU 973 10016-20-3 

Action and use 

Cydodextran; carrier molecule for drug delivery systems. 


Ph Be ____ 

DEFINITION 

Cyclohexakjs-(1 -*>4Ma-r>-gIue0pyranosyl) (cyclomakohexaose 
or a-cyclodextrin). 

Content 

97.0 per cent to 102.0 per cent (dried substance}. 

CHARACTERS 

Appearance 

White or almost white, amorphous or crystalline powder. 
Solubility 

Freely soluble in water, slightly soluble in propylene glycol, 
practically insoluble in anhydrous ethanol and in methylene 
chloride. 

IDENTIFICATION 

A, Specific optical rotation (see Tests). 

E, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (c). 

C. Dissolve 0.2 g in 2 mL of iodine solutioji R4 by warming 
on a water-bath, and allow' to stand at room temperature, 
a yellowish-brown predpitate is formed. 

TESTS 
Solution S 

Dissolve 1.000 g in carbon dioxide-free water R and dilute to 
100.0 mL with the same solvent. 

Appearance of solution 
Solution S is clear {2.2.1). 

pH {2.2.3) 

5.0 to 8.0. 

Mix 1 mL of a 223.6 g/L solution of potassium chloride R and 
30 mL of solution S. 

Specific optical rotation (2.2.7) 

147 to -f 152 (dried substance), determined on solution S. 

Reducing sugars 

Maximum 0.2 per cent. 

Test solution To 1 mL of solution S add 1 mL of cupri-tartaric 
solution R4 . Heat on a water-bath for 10 min, cool to room 
temperature. Add 10 mL of ammonium molybdate reagent R1 
and allow to stand for 15 min. 

Reference solution Prepare a reference solution at the same 
time and in the same manner as the test solution, using 
1 mL of a 0.02 g/L solution of glucose R. 

Measure the absorbance (2.2.25) of the test solution and the 
reference solution at the absorption maximum at 740 nm 
using tuater R as the compensation liquid. The absorbance of 
the test solution is not greater than that of the reference 
solution. 

Light-absorbing impurities 

Examine solution S between 230 nm and 750 nm. Between 
230 nm and 350 nm, the absorbance (2.2.25) is not greater 
than 0.10. Between 350 nm and 750 nm, the absorbance 
(2.2.25) is not greater than 0.05. 

Related substances 

Liquid chromatography (2.2.29). 

Tkr solution (a) Dissolve 0.25 g of the substance to be 
examined in water R with heating, cool and dilute to 
25,0 mL w r ith the same solvent. 
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Alfentanil Hydrochloride 1-89 


Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with water R . 

Reference solution (a) Dissolve 25.0 mg of betadex CRS 
(impunty A), 25.0 mg of gammacydodextrin CRS 
(impurity B) and 50.0 mg of alfadex CRS in water R, then 
dilute to 50.0 mL with the same solvent. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 50.0 mL with water R . 

Reference solution (c) Dissolve 25.0 mg of alfadex CRS in 
water R and dilute to 25.0 mL with the same solvent. 

Column: 

“ size: l - 0,25 m, 0 = 4.6 mm; 

— stationary phase: oaadecykity! silica gd for chromatography R 
(10 pm). 

Mobile phase methanol R? water R (10:90 VIV), 

Flow rate 1.5 mUmin. 

Detection Differential rdractometer. 

Equilibration With the mobile phase for about 3 h. 

Injection 50 ^iL of test solution (a) and reference solutions (a) 
and (b). 

Run time 3.5 times the retention time of alfadex. 

Rdative retention With reference to alfadex (retention 
time = about 10 min); impurity B - about 0.7; 
impurity A - about 2.2. 

System suitability*: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurity B and alfadex; if necessary* adjust the 
concentration of methanol in the mobile phase. 

Limits: 

— impurities A, B: for each impurity, not more than 
0.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— sum of impurities other than A and B: not more than 
0.5 times the area of the peak due to alfadex in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Heavy metals (2.4*8) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2,32 ) 

Maximum 11 per cent* determined on 1.000 g by drying in 
an oven at 120 “C for 2 h, 

Sul fa ted ash ( 2.4.14) 

Maximum 0.1 per cent* determined on L0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solutions (a) and (c). 
System suitability*: 

— repeatability : maximum relative standard deviation of 

2,0 per cent for the peak due to alfadex after 5 injections 
of reference solution (a). 

Calculate the percentage content of [C 6 H m 0 5 ] & from the 
assigned content of alfadex CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B 


OH HO 



HO OH 


A. cycloheptakis-(l-*4)«(<3£-EHg]ucopyranosyi) (betadex or 
cyclomakoheptaose or fS-cyclodextrin), 


HO OH 



B. eye looctakis- (1^4)- (at-i>glucapyranosyl) 
(cydomaltooctaose or y-cyclodexirin). 


Ph Bit 


Alfentanil Hydrochloride 

(Ph. Eur. monograph 1062) 


n= n , CHj 

N^y 


h > c ^t n ^ 


N T 


HQ 


,ch 3 


C 21 H 53 C[N 6 O s 453,0 69O49-06-5 

Action and use 

Opioid receptor agonist; analgesic. 

Ph Bur __ 

DEFINITION 

N-[ 1- [2- (4-Ethyi-4* 5-dihydro- 5-oxo-1 //-tetrazol-1 -yl) ethyl] -4- 
(methoxyme thyl)piperidm-4-yl] -A--pheny Ipropanamide 
hydrochloride. 

Content 

98.5 per cent to 101.5 percent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 
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Solubility 

Freely soluble in water, in ethanol (96 per cent) and in 
methanol. 

mp: about 140 C> with decomposition. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24) t 
Comparison Ph. Eur. reference spectrum of alfentanil 
hydrochloride. 

B. Dissolve 50 mg in a mixture of 0.4 mL of ammonia R and 
2 mL of water R, Mix, allow to stand for 5 min and filter. 
Acidify the filtrate with dilute nitric acid R. It gives 
reaction (a) of chlorides (23.1). 

TESTS 

Appearance of solution 

The solution is dear (2.2.1) and colourless (2.2.2, 

Method II). 

Dissolve 0.2 g in water R and dilute to 20 mL with the same 
solvent* 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent* 

Reference solution (a) In order to produce impurity E m situ, 
dissolve 10 mg of the substance to be examined in 10,0 mL 
of dilute hydrochloric acid R. Heat on a water-bath under a 
reflux condenser for 4 h* Neutralise with I 0.0 mL of dilute 
sodium hydroxide solution R. Evaporate to dryness on a water- 
bath. Cool and take up the residue in 10 mL of methanol R. 
Filter, 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R. Dilute 5.0 mL of this solution to 
20.0 mL with methanol R * 

Column: 

— size: l = 0.1 m, 0 = 4.6 mm; 

— stationary phase: octadecybilyl silica gel for chromatography R 
(3 jmi). 

Mobile phase: 

-— mobile phase A: 5 g/L solution of ammonium carbonate R in 
a mixture of 10 volumes of tetrakydrofuran R and 
90 volumes of water R; 

— mobile phase B: acetonitrile R; 


System suitability: reference solution (a): 

— resolution: minimum 4.0 between the peaks due to 
alfentanil and impurity E; if necessary, adjust the 
concentration of acetonitrile in the mobile phase or adjust 
the time programme for the linear-gradient elution. 

Limits: 

— impurities A, B t C, D, E } F, G t H: for each impurity, not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit: 0.2 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent); disregard any peak due to the blank. 

Water (23.12) 

3.0 per cent to 4.0 per cent, determined on 0.500 g. 

ASSAY 

Dissolve 0*350 g in 50 mL of a mixture of 1 volume of 
ethanol (96 per cent) R and 4 volumes of water R and add 
5,0 mL of 0.01 Ai hydrochloric acid. Titrate with 0.1 M 
sodium hydroxide, determining the end-point 
potenrio metrically (2,2.20). Read the volume added between 
the 2 points of inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 45.30 mg of 

c 21 h„cin*o 3 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H 



o 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - ts 

90*40 

10*60 

15-20 

40 

60 

20 - 25 

40*90 

60* 10 


FIozv rate 1.5 mL'min. 

Detection Spectrophotometer at 220 nm. 

Equilibration With acetonitrile R for at least 30 min and then 
with the mobile phase at the initial composition for at least 
5 min. 

Injection 10 jiL; inject methanol R as a blank. 

Retention time impurity E = about 6 min; alfentanil = about 
7 min. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify die peak due to 
impurity E; disregard any other peak. 


A. cis-N -[1 -[2-(4-ethyM,5-dihydr o-5-oxo-1 H- tctrazol-1 - 
y i) ethyl] -4-(methoxymethy 1) piped din-4- y l ] -N- 
phenyl prop an amide N-oxide, 



B * trans-N- [ 1 - [2- (4-e thy 1-4,5-dihydro-5-oxo-1 H-ie trazol-1 
y I) ethyl] -4-(meth oxymethy 1) piperidin-4-y l ] -N- 
phenylpropanamide A-oxide, 


Ar 


h 3 c 




NH 


.CHj 


C. i\L[4-(methoxymethyl) p iperid i n-4-y 1] -N- 
pheny Iprop anam id e, 
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o 


CH S 


D. N- [ 1 - [2- (4-ethyl-4,5-d ihydro- 5-oxo-1 //-tetr azol-1 - 
yl) ethyl] -4- (meihoxymethyl)piperidm- 4-yl] -N- 
pheny lacetamide j 


Ar 

m 






E. 1 -ethyl -1 ,4-dihydro-4- [2- [ [4-(methoxymethyi) -4- 
phe ny la mino] p iperidin-1 -yl] e thyl] -5//-tetrazol-5 -one. 




,CHa 


F. N-[ l-(2-hydroxyethyI)-4-(methoxymethyl)piperidin-4-yl]- 
N-ph eny lpropanamid e, 


Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, slightly 
hygroscopic. 

Solubility 

Freely soluble in water, sparingly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison alfuzosin hydrochloride CRS. 

B. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

pH (Z2.J) 

4.0 to 5.5. 

Dissolve 0.500 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. Use a freshly prepared 
solution. 


Ar 

i 


h 3 c^Y N <J 
o L _ 


ch 3 


G. N-[l-[2-(4-ethyl-4,5-dihydrO'5-oxo-l//-ietrazol-l- 
y 1) ethyl] -4 - (propan oyloxyme thy 1) piperid in^Ly 1] -N- 
phenylp ropanamide. 


Ar 


.-R 


H a C, 






H * N- [ 1 - [2 - (4-ethy 1-4j 5 -dihydro-5-oxo-1 //-tetrazol-1 - 
y I) ethyl] -4-{me thoxymethy 1) piperidin-4-y 1] -N- 
phenylbutana mide, 

____.____ PhEur 


Alfuzosin Hydrochloride 

(Ph Bur monograph 1287) 

^ C W Y 

NH 2 

C^H 2ft ClN 5 04 425.9 81403-68-1 

Action and use 

Alpha j-adrenoceptor antagonist. 

Preparations 
Alfuzosin Tablets 

Prolonged-release Alfuzosin Tablets 

PhFir ____ 

DEFINITION 

(2 RS)-N- [3- [ (4-Am ino-6,7 -d imethoxyq uinazolin-2- 
y 1) methyiamino] propyl] tetrahydrofuran-2-carb ox am ide 
hydrochloride. 



Related substances 

Liquid chromatography (2,2.29). 

Test solution Dissolve 40 mg of the substance to be examined 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute l .0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 4 mg of alfuzosin for system 
suitability CRS (containing impurities A and D) in the mobile 
phase and dilute to 10 mL with the mobile phase. 

Column: 

— size: I = 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecyhilyl silica gd for 
chromatography R (5 pm). 

Mobile phase Mix 1 volume of tetrahydrofuran I?, 20 volumes 
of acetonitrile R and 80 volumes of a solution prepared as 
follows; dilute 5 .0 mL of perchloric add R in 900 mL of 
water R y adjust to pH 3.5 with dilute sodium hydroxide 
solution R and dilute to 1000 mL with water R. 

Flow rate 1.5 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Run time Twice the retention time of alfuzosin. 

Identification of impurities Use the chromatogram supplied 
with alfuzosin for system suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities A and D. 

Rdative retention With reference to alfuzosin (retention 
time = about 8 min): impurity D - about 0.4; 
impurity A = about 1.2. 

System suitability: reference solution (b): 

— peak-to-valley ratio: minimum 5.0, where H p - height 
above the baseline of the peak due to impurity A and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to alfuzosin. 

Limits: 

— impurity D: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 










1-92 Alginic Acid 


2017 


— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 3 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Water (2.5.12) 

Maximum 0.5 per cent, determined on LGQQ g, 

S ulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 40 mL of anhydrous acetic 
acid R and 40 mL of acetic anhydride R . Titrate with 0.1 M 
perchloric acid y determining the end-point potentiometrically 
( 2 . 2 . 20 ). 

I mL of 0. / M perchloric acid is equivalent to 42.59 mg 
of CigH^ONgO^ 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities D. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B, 
C, E. 



A. N- [3 - [ (4-amino-6,7-dirnethoxy quinazol in-2- 
y 1) mcthv lam ino] propyl] furan -2 -carbox amide, 



B. R = Cl: 2-chloro-6,7-dimethoxyquina2olin-4-amine, 

D. R = N(CH 3 )-[CH 2 ] 3 -NH 2 : JV-(4-amino-6>7- 
dimethoxyquinazoJir)-2-yl)-A T -methylpropane-13-diamine, 

E. R = N(CH 3 )-[CH 2 ] r NH-CO-H: N-[3-[(4-amino-fi,7- 
dimethoxyquinazalin-2-yl) methyl amino] propyl] formamide, 



NH 2 and enantiomer 


Alginic Acid 

(Ph Eur monograph 0591) 


*** 

* ■* 

it * 

it, * 

*** 


Action and use 

Treatment of gastro-ocsophageal reflux disease; excipient; 
thickening agent. 


PhEur ______ 

DEFINITION 

Mixture of polyuronic acids [(C 6 H 8 0 6 ) ,J composed of 
residues of D-mannuromc and L-guluronic acids, obtained 
mainly from algae belonging to the Phaeophyceae. A small 
proportion of the carboxyl groups may be neutralised. 

Content 

19.0 per cent to 25.0 per cent of carboxyl groups (-C0 2 H) 
(dried substance). 

CHARACTERS 

Appearance 

White or pale yellowish-brown, crystalline or amorphous 
powder. 

Solubility 

Very slightly soluble or practically insoluble in ethanol 
(96 per cent), practically insoluble in organic solvents. 

It swells in water but does not dissolve; it dissolves in 
solutions of alkali hydroxides, 

IDENTIFICATION 

A. To 0.2 g add 20 mL of water R and 0.5 mL of sodium 
carbonate solution R , Shake and filter. To 5 mL of the filtrate 
add 1 mL of calcium chloride solution R, A voluminous 
gelatinous mass is formed. 

B. To 5 ml . of the filtrate obtained in identification rest A 
add 0.5 mL of a 123 gL solution of magnesium sulfate R . 

No voluminous gelatinous mass is formed. 

C. To 5 mg add 5 mL of water R y 1 mL of a freshly 
prepared 10 g/L solution of /, 3-dihydroxynaphrhakne R in 
ethanol (96 per cent) R and 5 mL of hydrochloric add R , Boil 
gently for 3 min, cool, add 5 mL of water R, and shake with 
15 mL of di-isopropyl ether R. Carry out a blank test. 

The upper layer obtained with the substance to be examined 
exhibits a deeper bluish-red colour than that obtained with 
the blank. 

TESTS 

Chlorides 

Maximum 1.0 per cent. 

To 2.50 g add 50 mL of dilute nitric acid /?, shake for 1 h 
and dilute to 100.0 mL with dilute nitric acid R Filter. 

To 50.0 mL of the filtrate add 10.0 mL of 0.1 M silver nitrate 
and 5 mL of toluene R. Titrate with 0.1 M ammonium 
thiocyanate, using 2 mL of ferric ammonium sulfate solution R2 
as indicator and shaking vigorously towards the end-point. 

1 mL of 0.1 M silver nitrate is equivalent to 3.545 mg of Cl. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32 ) 

Maximum 15,0 per cent, determined on 0.1000 g by drying 
in an oven at 105 °C for 4 h. 


C. ( 2RS) -AT-[3 - [(4-amino -6,7-dimethoxyquinazolm-2- 
yl) amino] propyl] -A^methyltetrahydrofuran-2-carboxamide. 

___ PhEw 


Sulfa ted ash (2.4.14) 

Maximum 8.0 per cent (dried substance), determined on 

0.100 g. 
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Microbial contamination 

TAMC: acceptance criterion ID 3 CFU/g (2.6,12). 

Absence of Escherichia coli (2.6. J 3). 

Absence of Salmonella (2.6.13). 

ASSAY 

To 0.2500 g add 25 mL of water R> 25.0 mL of 0.1 M 
sodium hydroxide and 0,2 mL of phenolphthatein solution R. 
Titrate with 0.1 M hydrochloric acid. 

1 mL of 0.1 M sodium hydroxide is equivalent to 4.502 mg of 
carboxyl groups £-C0 2 H). 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5-15). This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use : Where control methods are cited , they are 
recognised as being suitable for the purpose f but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for alginic acid used 
as disintegraru andior binder. 

Particle-size distribution ( 2.9.31 or 2.938). 

Settling volume 

Place 75 mL of water R in a 100 mL graduated cylinder and 
add L5 g of the substance to be examined in 0.5 g portions, 
shaking vigorously after each addition. Dilute to 100,0 mL 
with water R and shake again until the substance is 
homogeneously distributed. Allow to stand for 4 h and 
determine the volume of the settled mass. 

The following characteristic may be relevant for alginic acid used 
as gelling agent or viscosity-increasing agent . 

Apparent viscosity 

Determine the dynamic viscosity' using a rotating viscometer 

(2.2. m. 

Prepare a 20 g/L suspension of alginic add (dried substance) 
and add 0.1 M sodium hydroxide until a solution is obtained. 

_ PtiEu 


PhEcr _____ 

DEFINITION 

(. 2RS ) - AT, N, 2-Tri me thy 1-3- (10 H- phenoth iazin-10-y 1) prop an- 
1 -amine hemi [ (2 R, 3 J?) -2,3 -dihydroxybu taned ioa te ] * 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or very slightly yellowish powder. 

Solubility 

Freely soluble in water, sparingly soluble in ethanol 
(96 per cent), practically insoluble in toluene. 

It deteriorates when exposed to air and light. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison alimemazine hemitartrate CRS. 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured titan 
reference solution BY 5 (2.2.2, Method It). 

Dissolve 1.0 g in water R and dilute to 10 mL with the same 
solvent, 

pH (2,23) 

5.0 to 6.5. Carry out the test protected from light and use a 
freshly prepared solution. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and use freshly prepared solutions. 

Solvent mixture acetonitrile R> water R (20:80 VfV). 

Test solution Dissolve 35 mg of the substance to be examined 
in the solvent mixture and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 3.5 mg of alimemazine for 
system suitability CRS (containing impurities A, B and C) in 
the solvent mixture and dilute to 10.0 mL with the solvent 


Alimemazine Tartrate 


(Alimemazine Hemitartrate Ph. Eur , monograph 
2650) 



C 2 oH 2 ,NAS 373,5 4330-99-8 

Action and use 

Histamine H|, receptor antagonist; sedative 

Preparations 

Paediatric Alimemazine Oral Solution 
Strong Paediatric Alimemazine Oral Solution 
Alimemazine Tablets 


Column: 

— size: 1= 0.15 m, 0 = 4.6 mm; 

— stationary phase : base-deactivated end-capped oaadecylsilyl 
silica gel for chromatography R (3 pm); 

— temperature: 40 J C. 

Mobile phase acetonitrile R> methanol /?, 3.854 g/L solution of 
ammonium acetate R {10:40:50 VfVfV ), 

Flow rate L3 mUmin. 

Detection Spectrophotometer at 253 nm. 

Injection 20 pL. 

Run time Twice the retention time of alimemazine. 
Identification of impurities Use the chromatogram supplied 
with alimemazine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B and C. 

Relative retention With reference to alimemazine (retention 
time = about 27 min): impurity A = about 0,1; 
impurity' B = about 0.5; impurity C = about 1.4. 
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System suitability, reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
alimemazine and impurity C. 

Calculation of percentage contents: 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity A - 4*4; impurity C — 0.4; 

— for each impurity, use the concentration of alimemazine 
in reference solution (a). 

Limits: 

— impurity B: maximum 0.3 per cent; 

— impurities A> C: for each impurity, maximum 
0,15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Loss on drying (2,2,37) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of anhydrous acetic acid R, Titrate 
with 0,1 M perchloric acid , determining the end-point 
poten tiometric al ly (2. 2.20 ). 

1 mL of 03 M perchloric acid is equivalent to 3735 mg of 
C20H25N2O3S, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C 



N N 

1 Hi 1 


XH 3 


ch 3 ch 3 


and enantiomer 


A. (2 RS) -A r > iV > 2-trimethyl-3-(5 -oxi do-1 OH-pheno thi azin-10- 
yl)propan-1-amine. 



and enantiomer 


B. (2R5)-Af,2-d]methyl-3-( 1O/Z-phenothiazin-10-yl)propan-1™ 
amine, 



C. 10ZZ-phenothiazme, 


PhEuf 


Ailantoin 

(Ph. Eur. monograph 1288) 



and enantiomer 


C 4 H 0 N 4 O 3 158.1 97-59-6 


Action and use 

Astringent; keratolytic. 

Ph Eur _ 

DEFINITION 

Allantoin contains not less than 983 per cent and not more 
than the equivalent of 10L0 per cent of (J?S)-(2,5- 
dioxoimidazoJidin-4-yl)urea. 

CHARACTERS 

A white or almost white, crystalline powder, slightly soluble 
in water, very slightly soluble in alcohol. 

It melts at about 225 C, with decomposition. 

IDENTIFICATION 

First identification A , 

Second identification B } C, D, 

A. Examine by infrared absorption spectrophotometry 
(.2.2.24 ), comparing with the spectrum obtained with 
allantoin CRS. 

B, Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a), 

C. Boil 20 mg with a mixture of 1 mL of dilute sodium 
hydroxide solution R and 1 mL of water R. Allow to cool. 

Add 1 mL of dilute hydrochloric acid R< To 0.1 mL of the 
solution add 0.1 mL of a 100 g/L solution of potassium 
bromide J?, 0,1 mL of a 20 g/L solution of resorcinol R and 

3 mL of sulfuric acid R. Heat for 5 min to 10 min on a water- 
bath. A dark blue colour develops, which becomes red after 
cooling and pouring into about 10 mL of water R. 

D, Heat about 03 g, Ammonia vapour is evolved, which 
turns red litmus paper R blue. 

TESTS 
Solution $ 

Dissolve 0.5 g in carbon dioxide-free water R> with heating if 
necessary, and dilute to 100 mL with the same solvent. 

Acidity or alkalinity 

To 5 mL of solution S add 5 mL of carbon dioxide-free 
water /?, 0.1 mL of methyl red solution R and 0.2 mL of 
0,01 M sodium hydroxide. The solution is yellow. Add 0,4 mL 
of 0.01 M hydrochloric add, The solution is red. 

Optical rotation ( 2,2,7) 

The angle of optical rotation, determined on solution S, is 
—0,10' to + 0TQL 

Reducing substances 

Shake 1.0 g with 10 mL of water R for 2 min. Filter. 

Add 13 mL of 0.02 M potassium permanganate. The solution 
must remain violet for at least 10 min. 
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Related substances 

Examine by thin-layer chromatography (2.2.27), using a 
suitable cellulose for chromatography R as the coating 
substance. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in 5,0 mL of R with heating. Allow to cool. 
Dilute to 10 mL with methanol R. Use the solution immediately 
after preparation. 

Test solution (b) Dilute I mL of test solution (a) to 10 mL 
with a mixture of 1 volume of methanol R and 1 volume of 
water R. 

Reference solution (a) Dissolve 10 mg of allanioin CRS in a 
mixture of 1 volume of methanol R and 1 volume of water R 
and dilute to 10 mL with the same mixture of solvents. 
Reference solution (b) Dissolve 10 mg of urea i? in 10 mL of 
water R. Dilute 1 mL of this solution to 10 mL with 
methanol R. 

Reference solution (c) Mix 1 mL of reference solution (a) and 
1 mL of reference solution (b). 

Apply to the plate 10 pL of test solution (a) and 5 pL each 
of test solution (b), reference solution (a), reference 
solution (b) and reference solution (c), Develop over a path 
of 10 cm using a mixture of 15 volumes of glacial acetic 
add R> 25 volumes of water R and 60 volumes of butanol R. 
Allow the plate to dry in air. Spray the plate with 
solution of dimethylaminobenzaldehyde R in a mixture of 
1 volume of hydrochloric acid R and 3 volumes of methanol R, 
Dry the plate in a current of hot air* Examine in daylight 
after 30 min. Any spot m the chromatogram obtained with 
test solution (a), apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows two dearly separated principal spots. 

Loss on drying (2.2.32) 

Not more than 0.1 per cent, determined on 1.000 g by 
drying in an oven at 105 C. 

Sulfatcd ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 120,0 mg in 40 mL of water R. Titrate with 0.1M 
sodium hydroxide, determining the end-point 
potentiometrical ly (2. 2.20 ). 

1 mL of 0.1 M sodium hydroxide is equivalent to 15,81 mg of 

impurities 



o 


A, glyoxylic acid, 


O 



nh 5 


B. carbamide (urea). 


PhEor 


Allergen Products 

(Ph. Eur. monograph 1063} 


★ * * 

* * 

* * 

* * 

*** 


Ph&g _ _ 

This monograph does not apply to: chemicals that are used solely 
for diagnosis of contact dermatitis; chemically synthesised products; 
allergens derived by recombinant DNA technology. It does not 
necessarily apply to allergen products for veterinary use . 

DEFINITION 

Allergen products arc pharmaceutical preparations derived 
from extracts of naturally occurring source materials 
containing allergens, which are substances that lead to and/or 
provoke allergic reactions. The allergenic components are 
most often of a proteinaceous narure. Allergen products are 
intended for in vivo diagnosis or treatment of allergic diseases 
attributed to these allergens. 

Allergen products arc available as finished products, and as 
finished products used on a named-patient basis. Allergen 
products are generally presented as parenteral preparations, 
eye preparations, preparations for inhalation, preparations for 
oral use, sublingual preparations or preparations for skin 
tests* 

For in vivo diagnostic use, allergen products are usually 
prepared as unmodified extracts in a 50 per cent V1V 
solution of glycerol for skin testing. For intradermal diagnosis 
or for provocation tests by nasal, ocular or bronchial 
administration, suitable dilutions of allergen products may be 
prepared by dilution of aqueous or glycerinated extracts, or 
by reconstitution of unmodified freeze-dried extracts. 

For specific immunotherapy , allergen products may be either 
unmodified extracts or extracts modified chemically and/or 
by adsorption onto different carriers (for example, aluminium 
hydroxide, calcium phosphate or tyrosine)* 

PRODUCTION 
SOURCE MATERIALS 

Source materials for the preparation of allergen products are 
products of animal or vegetable origin, mostly pollens, 
moulds, mites, animal epithelia and outgrowths (such as hair 
and feathers) and/or dander, hymenoptera venoms, insects 
and certain foods. 

Where allergen products are manufactured using materials of 
human or animal origin, the requirements of chapter 5. 1 .7. 
Viral safety apply. 

The source materials are defined by their origin, nature, 
method of collection or production and pretreatxnent. 

Control methods and acceptance criteria relating to identity 
and purity are established. The acceptance criteria must 
ensure the consistency of the allergenic source material from 
a qualitative and quantitative point of view. The source 
materials are stored under controlled conditions justified by 
stability data* 

The collection or production, as well as the handling of the 
source materials art such that uniform composition is 
ensured as far as possible from batch to batch. 

The content of the relevant residual solvents, heavy metals 
and pesticides is determined on a number of batches 
according to a justified sampling plan. Residual solvents and 
pesticides are limited according to the principles defined in 
general chapter 2.4.24. Identification and control of residual 
solvents and 2.8.13. Pesticide residues respectively. 

Pollens 

Potential chemical contaminants, such as pesticides, heavy 
metals and solvents, must be minimised. The content of 
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foreign pollen must be limited to ! per cent of total mixed 
pollens and 0*5 per cent of any individual pollen as 
determined by a microscopic particle count. Detectable 
mould spores must not exceed 1 per cent. 

The contamination with particles of plant origin other than 
pollen must be kept to a minimum. The maximum allowed 
contamination must be justified. 

Moulds 

Biologically active contaminants such as mycotoxins in 
moulds must be minimised and any presence justified* 
Appropriate measures have to be implemented to avoid 
contamination by foreign mould strains. Care must be taken 
to minimise any allergenic constituents of the media used for 
the cultivation of moulds as source materials. Culture media 
that contain substances of human or animal origin must be 
justified and, when required, must be suitably treated to 
ensure the inactivation or elimination of possible 
transmissible agents of disease. 

The production method is validated to demonstrate that 
allergen products obtained from moulds and intended for 
parenteral administration, if tested, would comply with the 
test for abnormal toxicity for immunosera and vaccines for 
human use (2.6.9)* 

Mites 

Appropriate measures have to be implemented to avoid 
contamination by foreign mite strains. Care must be taken to 
minimise any allergenic constituents of the media used for 
the cultivation of mites as source materials. Culture media 
that contain substances of human or animal origin must be 
justified and, when required, must be suitably treated to 
ensure the inactivation or elimination of possible 
transmissible agents of disease. 

Animal epithclia and outgrowths and/or dander 

They are obtained from healthy animals selected to avoid 
possible transmissible agents of disease. 

Hymen opt era venoms 

The species of hymenoptera from which the venom is 
extracted is identified and specified. The methods of insect 
collection and venom extraction are described and must 
ensure that the source material is of proper quality. 

Food 

The scientific name (species, variety, strain etc*) of the 
animal or vegetable species is indicated and the part used is 
stated, if applicable. Foods must be of a quality suitable for 
human consumption. The origin of the food stuff as well as 
its processing stage is stated. 

MANUFACTURING PROCESS 

Allergen products are generally obtained by extraction, and 
may be purified, from the source materials using appropriate 
methods shown to preserve the allergenic properties of the 
components. Allergens for which there are not enough 
patients to determine the total allergenic activity in vivo or in 
vitroy the extraction ratio indicating the relative proportions 
(miV) of allergenic source materials and solvents is a 
minimum requirement. Allergen products presented as 
parenteral preparations, eye preparations, preparations for 
inhalation and preparations for skin testing are manufactured 
under aseptic conditions. 

En the manufacture, packaging, storage and distribution of 
allergen products intended for administration by other routes, 
suitable measures are taken to ensure their microbial quality; 
recommendations on this aspect are provided in chapter 
5, 1.4. Microbial quality of nott~sterife pharmaceutical preparations 
and substances for pharmaceutical use. 


All allergen preparations are manufactured under conditions 
designed to minimise exogenous and endogenous enzymatic 
degradation. 

Any purification procedure is designed to minimise the 
content of any potential irritant low molecular mass 
components and non-allcrgenic components. 

Allergen products may contain suitable antimicrobial 
preservatives, the nature and concentration of which have to 
be justified. 

The manufacturing process comprises various stages: 

— source material; 

— active substance: it is generally a modified or an 
unmodified allergen extract; where applicable it is stored 
under conditions ensuring its stability, for example freeze- 
dried; 

finished product. 

All other stages of the manufacturing process are considered 
as intermediates. 

IN-HOUSE REFERENCE PREPARATION 

An appropriate representative preparation is selected as the 
in-house reference preparation (IHRP), characterised and 
used to verify batch-to-batch consistency* The IHRP is 
stored in suitably sized aliquots under conditions ensuring its 
stability, for example freeze-dried* 

Characterisation of the in-house reference preparation 

The extent of characterisation of the IHRP depends on the source 
material knowledge of the allergenic components and availability 
of suitable reagents, as meU os the intended use * 77k 1 characterised 
IHRP is used as the reference in the batch control of active 
substances and intermediates and , if possible, in the batch control 
of finished products. 

The IHRP is characterised by the protein content 
determination and a protein profile using appropriate 
methods (such as isoelectric focusing, sodium dodecyf sulfate 
polyacrylamide gel electrophoresis, immunodectrophoresis, 
capillary electrophoresis, chromatographic techniques and 
mass spectrometry). 

Allergenic components may be detected by appropriate 
methods (for example, immunoblotting or crossed radio- 
immunodectrophoresis). Characterisation of the allergenic 
components may include identification of relevant allergens 
based on serological or other techniques using pooled or 
individual sera from allergic patients, or allergen-specific 
polyclonal or monoclonal antibodies. 

Determination of the content of relevant allergens is 
performed wherever possible. This determination may be 
made using individual allergen-specific reference standards, 
when available. The choice of the relevant allergen 
components subjected to the determination must be justified. 
Individual allergens arc identified and named according to 
internationally established nomenclature wherever possible. 
The biological potency of the first IHRP is determined in 
patients by in vivo techniques such as skin testing, and 
expressed in units of biological activity except when not 
enough patients are a vail able. In this case, the potency of the 
first IHRP is determined by an in vitro method. 

Subsequently, the biological activity' of future IHRPs is 
demonstrated by m vitro methods by comparison with the 
results obtained with the first IHRP. The in mm potency 
may be measured by a suitable immunoassay (for example, 
an assay based on the inhibition of the binding capacity of 
specific immunoglobulin E antibodies). 
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IDENTIFICATION 

The tests for identification are performed as late as possible 
in the manufacturing process. In the case of products used 
on a named-patient basis , the control is performed on the 
active substance and/or at the intermediate stage between the 
active substance and the finished product. 

Identity is confirmed by comparison with the IHRP using 
protein profiling by appropriate methods (for example, 
isoelectric focusing, sodium dodecyl sulfate polyacrylamide 
gel electrophoresis, Immunoelectrophoresis, immunoblotting, 
liquid chromatography or mass spectrometry). 

In exceptional cases, if no IHRP is available, a representative 
batch may be used to confirm identity. 

Identity may also be confirmed by comparison with individual 
allergen-specific reference standards, when available. 

TESTS 

The tests are performed as late as possible in the 
manufacturing process. In the case of products used on a 
named-patient basis, the control is performed on the active 
substance and/or at the intermediate stage between the active 
substance and the finished product. 

Various biochemical and immunological tests have been 
developed in order to characterise allergens qualitatively and 
quantitatively. In those cases where such methods cannot be 
applied, particularly for the determination of allergenic 
activity and allergen and/or protein profile, justification must 
be provided. 

Water (23AZ) or {2,532) 

Maximum 5 per cent for freeze-dried products. 

In the case of oral lyophilisates, the water content may be 
higher than 5 per cent, where justified and authorised. 

Sterility (2.6. 1) 

Allergen products presented as parenteral preparations, eye 
preparations, preparations for inhalation or preparations for 
skin testing comply with the test for sterility. 

Microbial contamination 

For non-sterile allergen products, recommendations are 
provided in 5. L 4. Microbial quality of nan-sterile pharmaceutical 
preparations and substances for pharmaceutical use. 

Protein content (2.5.JJ) 

80 per cent to 120 per cent of the stated content, unless 
otherwise justified and authorised. If the biological potency 
can be determined then the test for protein content is 
performed as a batch-to-batch consistency test and the 
protein content is within 50 per cent to 150 per cent of the 
stated content. When the finished product contains 
proteinaceous excipients, the test for protein content is 
performed as late as possible during production before 
addition of the proteinaceous excipient. 

Protein profile 

The protein profile determined by suitable methods 
corresponds to that of the IHRP. The presence of relevant 
allergen components is verified, where possible. The choice 
of relevant allergen components to be tested for must be 
justified. 

Various additional test s, some with increasing selectivity; 
depending on the allergen product concerned can be appliedbut in 
any case for allergen products intended for therapeutic use, a 
validated test measuring the potency (total allergenic activity, 
determination of individual allergens or any other justified tests) 
must be applied . 

Aluminium (2.5. 13) 

80 per cent to 120 per cent of the stated amount but in any 
case not more than 1.25 mg per human dose unless 


otherwise justified and authorised, when aluminium 
hydroxide or aluminium phosphate is used as adsorbent. 
Calcium ( 2.5.14} 

80 per cent to 120 per cent of the stated amount when 
calcium phosphate is used as adsorbent. 

Allergen profile 

Relevant allergenic components are identified by means of 
suitable techniques using allergen-specific human or animal 
antibodies. 

Total allergenic activity 

50 per cent to 150 per cent of the stated amount as assayed 
by inhibition of the binding capacity of specific 
immunoglobulin E antibodies or a suitable equivalent in vitro 
method. 

Individual allergens 

50 per cent to 200 per cent of the stated amount of each 
relevant allergen component, determined by a suitable 
method. 

STORAGE 

Adsorbed allergen products are not to be frozen, unless 
otherwise justified and authorised. 

LABELLING 

The label states: 

— the name of the allergen product; 

— the biological potency and/or the protein content and/or 
the extraction concentration; 

— the route of administration and the intended use; 

— the storage conditions; 

— where applicable, the name and amount of added 
antimicrobial preservative; 

— where applicable, for freeze-dried preparations: 

the name, composition and volume of the 
reconstituting liquid to be added; 

— the period of time within which the preparation is to 
be used after reconstitution; 

— where applicable, that the preparation is sterile; 

— where applicable, the name and amount of adsorbent. 

_____ PhEur 


Allopurinol 

(Fh. Eur, monograph 0576) 


o 



C 5 H4N 4 0 136.1 315-30-0 


Action and use 

Xanthine oxidase inhibitor; treatment of gout and 
hyp eruricaemia. 

Preparations 

Allopurinol Oral Suspension 
Allopurinol Tablets 

PhEur _,___ 

DEFINITION 

1,5-Dihydro-4//-pyrazolo [3,4-£/]pyrimidin-4-one. 

Content 

97.0 per cent to 102.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water and in ethanol (96 per cent). 

It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification B 
Second identification A, C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(22.25), 

Test solution Dissolve 10 mg in 1 tnL of a 4 g/L solution of 
sodium hydroxide R and dilute to 100,0 rnL with a 10,3 g/L 
solution of hydrochloric acid R , Dilute 10.0 mL of this 
solution to 100.0 mL with a 10,3 g/L solution of hydrochloric 
acid R 

Spectral range 220-350 am. 

Absorption maximum At 250 am. 

Absorption minimum At 231 nm. 

Absorbance ratio ^ 231^250 — 0.52 to 0.62. 

EL Infrared absorption spectrophotometry (2.2.24). 

Comparison allopunnol CRS. 

C. Dissolve 0.3 g in 2.5 mL of dilute sodium hydroxide 
solution R and add 50 mL of water R , Add slowly and with 
shaking 5 mL of silver nitrate solution Rl. A white precipitate 
is formed which does not dissolve on die addition of 5 mL. of 
ammonia R. 

D, Thin-layer chromatography (2.2.2 7). 

Test solution Dissolve 20 mg of the substance to be examined 
in concentrated ammonia R and dilute to 10 mL with the same 
solvent. 

Reference solution Dissolve 20 mg of allopunnol CRS in 
concentrated ammonia R and dilute to 10 mL with the same 
solvent. 

Plate TLC silica gel F 154 plate R. 

Mobile phase anhydrous ethanol methylene chloride R 
(40:60 F/F). 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 

Related substances 

Liquid chromatography (2.2,29). Use freshly prepared solutions. 
Store and inject them at 8 C, using a cooled autosampler. 

Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in 2.5 mL of a 4 g/L solution of sodium hydroxide R 
and dilute immediately to 50.0 mL with the mobile phase. 
Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in 5.0 mL of a 4 g/L solution of sodium hydroxide R 
and dilute immediately to 250.0 mL with the mobile phase. 
Reference solution (a) Dilute 2.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of allopunnol 
impurity A C/fS, 5 mg of allopunnol impurity B CRS and 


5.0 mg of allopunnol impurity C CRS in 5,0 mL of a 4 g/L 
solution of sodium hydroxide R and dilute immediately to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 20.0 mg of allopunnol CRS in 
5.0 mL of a 4 g/L solution of sodium hydroxide R and dilute 
immediately to 250.0 mLwith the mobile phase. 

Column: 

— size: l = 0.25 m, 0 - 4.6 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 
(5 pm). 

Mobile phase 1.25 g/L solution of potassium dihydrogen 
phosphate R. 

Flow rate 1.4 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 20 ^iL of test solution (a) and reference solutions (a) 
and (b). 

Run time Twice the retention time of allopunnol. 

Elution order Impurity A, impurity B, impurity C f allopunnol. 
Retention time Allopunnol = about 10 min. 

System suitability: reference solution (b): 

— resolution: minimum 1.1 between the peaks due to 
impurities B and C. 

Limits: 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent); 

— impurity C: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— sum of impurities other than A t B and C: not more than 
3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.3 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per com). 

Impurities D and E 

Liquid chromatography (2.2.29). Use freshly prepared solutions. 
Store and inject them at 8 C 9 using a cooled autosampler. 
Solution A 1.25 g/L solution of potassium dihydrogen 
phosphate R, 

lest solution Dissolve 50,0 mg of the substance to be 
examined in 5.0 mL of a 4 g/L solution of sodium hydroxide R 
and dilute immediately to 100,0 mL with solution A. 
Reference solution Dissolve 5.0 mg of allopunnol 
impurity D CRS and 5.0 mg of allopunnol impurity E CRS in 
5,0 mL of a 4 g/L solution of sodium hydroxide R and dilute 
immediately to 100.0 mL with solution A. Dilute L0 mL of 
this solution to 100.0 mL with solution A, 

Column: 

— size : / = 0.05 m, 0 - 4.6 mm; 

— stationary’ phase: base-deactivated octadecylsifyl silica gel for 
chromatography R (3 pm). 

Mobile phase methanol R y L25 g/L solution of potassium 
dihydrogen phosphate R (10:90 F7F). 

Flow rate 2 mLmin. 
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Detection Spectrophotometer at 230 nm. 

Injection 20 pL. 

Run time 1.5 times the retention time of impurity E, 

Retention times Impurity D - about 3,6 min; 
impurity E = about 4.5 min. 

System suitability: reference solution: 

— resolution: minimum 2.0 between the peaks due to 
impurities D and E. 

Limits: 

— impurity D: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0,1 per cent); 

— impurity E: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0,1 per cent). 

Impurity F 

Liquid chromatography (2,2.29). 

Under the following conditions 3 any hydrazine in the sample 
reacts with benzaldehyde to give benzaldehyde azine. 

Solvent mixture Mix equal volumes of dilute sodium hydroxide 
solution R and methanol R< 

Solution A Dissolve 2.0 g of benzaldehyde R in the solvent 
mixture and dilute to 50.0 mL with the solvent mixture. 
Prepare immediately before use. 

Test solution Dissolve 250,0 mg of the substance to be 
examined in 5 mL of the solvent mixture. Add 4 mL of 
solution A, mix and allow to stand for 2,5 h at room 
temperature. Add 5,0 mL of hexane R and shake for 1 min. 
Allow the layers to separate and use the upper layer. 

Reference solution Dissolve 10,0 mg of hydrazine sulfate R in 
the solvent mixture by sonicadng for about 2 min and dilute 
to 50.0 mL with the solvent mixture. Dilute J ,0 mL to 
20.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 20,0 mL with the solvent mixture. To 5,0 mL of 
the solution obtained* add 4 mL of solution A, mix and 
allow to stand for 2.5 h at room temperature. Add 5,0 mL of 
hexane R and shake for 1 min. Allow the layers to separate 
and use the upper layer. 

Blank solution To 5 mL of the solvent mixture add 4 mL of 
solution A, mix and allow to stand for 2.5 h at room 
temperature. Add 5.0 mL of hexane R and shake for 1 min. 
Allow the layers to separate and use the upper layer. 

Column: 

— size: l = 0.25 m, 0 = 4.0 mm; 

— stationary phase: cyanosilyl silica gel for chromatography R 
(5 pm) with a pore size of 10 nm; 

— temperature: 30 e C, 

Mobile phase 2-pmpanol J?* hexane R (5:95 VIV). 

Flow rate 1,5 mUmin. 

Detection Spectrophotometer at 310 nm. 

Injection 20 pL, 

Relative mention With reference to benzaldehyde (retention 
time = about 2.8 min): benzaldehyde azine = about 0.8, 
System suitability: reference solution: 

— resolution: minimum 2 between die peaks due to 
benzaldehyde azine and benzaldehyde; 

— signal-to-noise ratio: minimum 20 for the peak due to 
benzaldehyde azine. 

Limit: 

— impurity F: the area of the peak due to benzaldehyde 
azine in die chromatogram obtained with the test solution 
is not more than the area of the corresponding peak in 
the chromatogram obtained with the reference solution 


(10 ppm of hydrazine sulfate equivalent to 2.5 ppm of 
hydrazine). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1 .0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.232) 

Maximum 0.5 per cent* determined on 1 .000 g by drying in 
an oven at 105 J C. 

Sul fated ash ( 2.4.14 ) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C 5 H 4 N 4 O from the 
declared content of allopurinol CRS , 

IMPURITIES 

Specified impurities: A* B, C 7 D, E> F. 


O 



A, R 1 = NH 2 > R 2 “ H; 5-amino-l//-pyrazole-4- 
carboxamide* 

B, R 1 = NH Z> R2 - CHO: 5-(formylamino)-l/f“pyrazolc-4‘ 
carboxamide* 

D. Rl = O-C 2 H 5 J R 2 = H: ethyl 5-ammo-iH-pyrazolc^L 
carboxylate* 

E. Rl - O-QjHs, R2 = CHO: ethyl 5-(formylamino)-l//- 
pyrazol e-4-carb oxylate, 


c 



C. 5 - (4/f -1 * 2,4- triazol-4-yl)-1H-pyrazo le-4-c arboxami de* 

F. H 2 N-NH 2 : diazanc (hydrazine). 

_______ PhEur 


Almagate ** % 

** +* 

(Ph Bur monograph 2010) * 

Al 2 Mg 6 C 2 0 2 oH 14 } 4H 2 0 630 66827-12-1 

Action and use 

Antacid, 

PhEur _______ 

DEFINITION 

Hydrated aluminium magnesium hydroxycarbonate. 

Content 

— aluminium: 15.0 per cent to 17.0 per cent (calculated 
as ALCL)* 
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— magnesium; 36.0 per cent to 40.0 per cent (calculated 
as MgG), 

— carbonic add; 12.5 per cent to 14.5 per cent (calculated 
as CO 2 ). 

CHARACTERS 

Appearance 

White or almost white* fine, crystalline powder. 

Solubility 

Practically insoluble in water* in ethanol (96 per cent) and in 
methylene chloride. It dissolves with effervescence and 
heating in dilute mineral acids. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison Ph. Bur. reference spectrum of almagate , 

B. Dissolve 0.15 g in dilute hydrochloric acid R and dilute to 
20 mL with the same acid. 2 mL of the solution gives the 
reaction of aluminium (2.3.1), 

C. 2 mL of the solution prepared under identification test B 
gives the reaction of magnesium (2.5,/). 

TESTS 

pH (2.2.3) 

9.1 to 9.7. 

Disperse 4,0 g in 100 mL of carbon dioxide-free water R, stir 
for 2 min and filter. 

Neutralising capacity 

Carry out the test at 37 Q C. Disperse 0,5 g in 100 mL of 
water R, heat, add 100.0 mL of 0.1 M hydrochloric acid , 
previously heated and stir continuously; the pH (2.2.5) of the 
solution between 5 min and 20 min is not less than 3.0 and 
not greater than 4,5. Add 10.0 mL of 0.5 M hydrochloric acid, 
previously heated* stir continuously for 1 h and titrate with 
0 .1 M sodium hydroxide to pH 3.5; not more than 20,0 mL of 
0. 1 M sodium hydroxide is required. 

Chlorides (2.4.4) 

Maximum 0.1 per cent. 

Dissolve 0.33 g in 5 mL of dilute nitric acid R and dilute to 
100 mL with water R . Prepare simultaneously the standard 
by diluting 0.7 mL of dilute nitric acid R to 5 mL with 
water R and adding 10 mL of chloride standard solution (5 ppm 

Cl) R. 

Sulfates (2,4.13) 

Maximum 0.4 per cent. 

Dissolve 0.25 g in 5 mL of dilute hydrochloric acid R and 
dilute to 100 mL with distilled water R . Prepare 
simultaneously the standard by adding 0,8 mL of dilute 
hydrochloric acid R to 15 mL of sulfate standard solution 
(SO ppm SO 4 ) R. 

Sodium 

Maximum 150 ppm. 

Atomic absorption spectrometry' (2.2.25, Method I). 

Test solution Dissolve 0.25 g in 50 mL of a 103 g/L solution 
of hydrochloric acid R, 

Reference solutions Prepare the reference solutions using sodium 
standard solution (200 ppm Na) R, diluted as necessary with a 
103 g/L solution of hydrochloric add R. 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

Dissolve L0 g in dilute hydrochloric acid R and dilute to 
20,0 mL with the same acid. 12 mL of the solution complies 
with test A. Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 


Loss on ignition 

43,0 per cent to 49.0 per cent, determined on 1.000 g by 
ignition at 900 ± 50 °C. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12), 

TYMC: acceptance criterion IQ 2 CFU/g (2.6.12). 

Absence of Escherichia coii (2,6.13). 

Absence of Pseudomonas aeruginosa (2.6,13), 

ASSAY 

Aluminium 

Dissolve LOGO g in 5 mL of hydrochloric acid heating if 
necessary. Allow to cool to room temperature and dilute to 
100.0 mL with water R (solution A), Introduce 10.0 mL of 
solution A into a 250 mL conical flask, add 25.0 mL of 
0.05 M sodium edetate, 20 mL of buffer solution pH 3.5 R y 
40 mL of ethanol R and 2 mL of a freshly prepared 0,25 g/L 
solution of dithizone R in ethanol R. Titrate the excess of 
sodium edetate with 0.05 M zinc sulfate until the colour 
changes from greenish-violet to pink. 

I mL of 0.05 M sodium edetate is equivalent to 2,549 mg 
of AI 2 O 3 . 

Magnesium 

Introduce 10.0 mL of solution A prepared in the assay of 
aluminium into a 500 mL conical flask, add 200 mL of 
water R , 20 mL of triethanolamine R with shaking, 10 mL of 
ammonium chloride buffer solution pH 10,0 R and 50 mg of 
mordant black 11 triturate R. Titrate with 0.05 M sodium 
edetate until the colour changes from violet to pure blue. 

1 mL of 0.05 M sodium edetate is equivalent to 2.015 mg 
of MgO, 

Carbonic acid 

12.5 per cent to 14.5 per cent. 

Test sample Place 7.00 mg of the substance to be examined in 
a tin capsule. Seal the capsule. 

Reference sample Place 7,00 mg of almagate CRS in a tin 
capsule. Seal the capsule. 

Introduce separately the test sample and the reference sample 
into a combustion chamber of a CHN analyser purged w'ith 
helium for chromatography R and maintained at a temperature 
of J 020 C. Simultaneously, introduce oxygen R at a pressure 
of 40 kPa and a flow rate of 20 mL/min and allow complete 
combustion of the sample. Sweep the combustion gases 
through a reduction reactor and separate the gases formed by 
gas chromatography (2.2.28). 

Column: 

— size: l ~ 2 m s 0 “ 4 mm; 

— stationary phase: ethylvmylbenzem-dmnylbenzene 
copolymer Rl, 

Carrier gas helium for chromatography R. 

Flow rate 100 mL/min. 

Temperature: 

— column : 65 

— detector. 190 C. 

Detection Thermal conductivity. 

Run time ! 6 min. 

Systera suitability: 

— average percentage of carbon in 5 reference samples must 
be within ±0.2 per cent of the value assigned to 

the CRS; the difference between the upper and the lower 
values of the percentage of carbon in these samples must 
be below 0.2 per cent. 
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Calculate the percentage content of carbonic add in the test 

sample according to the following formula; 

C xK x. — 
m 

C = percentage content of carbonic acid in the reference 
sample; 

K = mean value for the 5 reference samples of the ratio 
of the mass in milligrams to the area of the peak 
due to carbonic acid; 

A — area of the peak due to carbonic acid in the 
chromatogram obtained with the test sample; 

m - sample mass, in milligrams. 

STORAGE 

In an airtight container. 

_ PhFftr 


Virgin Almond Oil 

Almond Oil 

(Ph. Eur. monograph 0261) 

Preparation 

Almond Oil Ear Drops 
Ph&r ___ 


* ★ ir 
* * 

it ★ 

* * 

*** 


DEFINITION 

Fatty oil obtained by cold expression from the ripe seeds of 
Prunus dulcis (Mill.) D.A.Webb var. dulcis or Pivnus dulcis 
(Mill.) D.A.Webb var. amara (DC.) Buchheim or a mixture 
of both varieties, 

CHARACTERS 

Appearance 

Yellow, clear liquid. 

Solubility' 

Slightly soluble in ethanol (96 per cent), miscible with light 
petroleum. 

Relative density 
About 0.916, 

It solidifies at about -18 "C. 


Peroxide value (2.5.5, Method A) 

Maximum 15.0, 

Unsaponifiable matter (2.5.7) 

Maximum 0.9 per cent, determined on 5.0 g. 

Composition of fatty acids (2.4,22, Method A) Use the 
mixture of calibrating substances in Table 2.4.22.-3, 
Composition of the fatty-acid fraction of the oil: 

— saturated fatty acids of chain length less than Cj$: maximum 
0.1 per cent, 

— palmitic acid : 4.0 per cent to 9.0 per cent, 

— palmiwleic acid: maximum 0.8 per cent, 

— margaric add: maximum 0.2 per cent, 

— stearic acid : maximum 3.0 per cent, 

— oleic acid: 62.0 per cent to 86,0 per cent, 

— (maleic acid: 20.0 per cent to 30,0 per cent, 

— linolenic acid: maximum 0.4 per cent, 

— arachidk acid: maximum 0.2 per cent, 

— ekosenaic add: maximum 03 per cent, 
behenic acid ; maximum 0,2 per cent, 

— crude add: maximum 0.1 per cent. 

Sterols (2.4.23) 

Composition of sterol fraction of the oil: 

— cholesterol: maximum 0.7 per cent, 

— campesierol: maximum 4.0 per cent, 

— stigmas tewl: maximum 3.0 per cent, 

— ^-sitosterol: 73,0 per cent to 87.0 per cent, 

— AS-avenasterol: minimum 10.0 per cent, 

— 4 7-stigmastenol: maximum 3.0 per cent, 

— A l-avetiasterol: maximum 3.0 per cent, 

— brassicasterol: maximum 0.3 per cent. 

Water (2.5.32) 

Maximum 0.1 per cent, determined on 1.00 g, 

STORAGE 

In a well-filled container, protected from light. 
__ PhEur 


Refined Almond Oil 

(Ph. Eur. monograph 1064) 

PhEur^ _ 


IDENTIFICATION 

First identification A, C. 

Second identification A, B. 

A. Absorbance (see Tests), 

B. Identification of fattv oils bv thin-laver chromatography 

(2J.2). 

Results The chromatogram obtained is similar to the 
corresponding chromatogram shown in Figure 2.3,2.-1. 

C. Composition of fatty acids (see Tests). 

TESTS 

Specific absorbance ( 2.2.25) 

Maximum 0.2, determined at the absorption maximum at 
270 am. The ratio of the absorbance measured at 232 nm to 
that measured at 270 nm is greater than 7. 

To 0.100 g add cyclohexane R and dilute to 10.0 mL with the 
same solvent. Adapt the concentration of the solution so that 
the absorbance lies between 0.5 and 1.5, measured in a 1 cm 
cell. 

Acid value ( 2 . 5 . 1 ) 

Maximum 2.0, determined on 5,0 g. 


DEFINITION 

Fatty oil obtained from the ripe seeds of Prunus dulcis 
(Mill.) D.A. Webb var, dulcis or Prunus dulcis (Mill,) D,A, 
Webb var. amara (DC.) Buchheim or a mixture of both 
varieties by cold expression. It is then refined. A suitable 
antioxidant may be added. 

CHARACTERS 

Appearance 

Pale yellow, clear liquid. 

Solubility 

Slightly soluble in ethanol (96 per cent), miscible with light 
petroleum. 

Relative density' 

About 0.916. 

It solidifies at about -18 C, 

IDENTIFICATION 

A. Identification of fatty oils by thin-layer chromatography 
(2.3.2). 

Results The chromatogram obtained is similar to the 
corresponding chromatogram shown in Figure 2.3,2.-1. 
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B> Composition of fatty acids (see Tests). 

TESTS 

Specific absorbance (2,225) 

0.2 to 6.G, determined at the absorption maximum at 
270 nm. 

To 0.100 g add cyclohexane R and dilute to 10,0 mL with the 
same solvent. Adapt die concentration of the solution so that 
the absorbance lies between 0.5 and L5, measured in a 1 cm 
cell. 

Acid value (25.7) 

Maximum 0.5, determined on 5,0 g. 

Peroxide value (2.5.5, Method A) 

Maximum 5.0, 

Unsaponifiable matter (2,5,7) 

Maximum 0,9 per cent, determined on 5,0 g. 

Composition of fatty acids ( 2.4.22 1 Method A) 

Use the mixture of calibrating substances in Table 2.4.22,-3. 
Composition of the fatty-acid fraction of the oil: 

— saturated fatty acids of chain length less than C f g. maximum 
0.1 per cent; 

— palmitic acid: 4.0 per cent to 9.0 per cent; 

— palmiwlek acid: maximum 0.8 per cent; 

— margaric add: maximum 0,2 per cent; 

— stearic add: maximum 3.0 per cent; 

— oleic add: 62.0 per cent to 86.0 per cent; 

— linoldc add ; 20.0 per cent to 30.0 per cent; 

— lindenk add: maximum 0.4 per cent; 

— arachidic add ; maximum 0,2 per cent; 

— eicosenoic add: maximum 0,3 per cent; 

— behenic acid: maximum 0,2 per cent; 

— etude add: maximum 0.1 per cent. 

Sterols (24.23) 

Composition of the sterol fraction of the oil: 

— cholesterol: maximum 0,7 per cent; 

— campesterol: maximum 5.0 per cent; 

— stigmasterot: maximum 4,0 per cent; 

— fl -sitosterol: 73.0 per cent to 87.0 per cent; 

— AS-avenasterol: minimum 5.0 per cent; 

— A 7-sngtnasienol: maximum 3.0 per cent; 

— A7-avettasterol: maximum 3.0 per cent; 

— brassicasterol: maximum 0.3 per cent. 

Water (2.5.32) 

Maximum 0.1 per cent, determined on 1.00 g. 

STORAGE 

In a well-filled container, protected from light. 

__ PhEuf 


Aloxiprin 

9014-67-9 

Action and use 

Salicylate; non-select ive cyclo-oxygenase inhibitor; 
antipyretic; analgesic; anti-inflammatory, 

Preparation 

Aloxiprin Tablets 

DEFINITION 

Aloxiprin is a polymeric condensation product of aluminium 
oxide and Q-acctyhalicylic acid. It contains not less than 
7.5% and not more than 8.5% of aluminium, Al, and not 


less than 79,0% and not more than 87.4% of total salicylates, 
calculated as O-acetylsalicylic arid, Ct,H s 0 4 , both calculated 
with reference to the dried substance. 

CHARACTERISTICS 

A fine, w r hite or slightly pink powder. 

Practically insoluble in water* practically insoluble in ethanol 
(96%) and in ether . 

IDENTIFICATION 

A, Boil 1 g with 20 mL of 2m hydrocltlorie acid , cool, filter 
and reserve the filtrate. Dissolve the residue in 10 mL of 
0.1 m sodium hydroxide and neutralise with 1 m acetic acid. 

I mL of the resulting solution yields reaction A characteristic 
of salicylates y Appendix VI. 

B. The filtrate reserved in test A yields the reaction 
characteristic of aluminium salts. Appendix VL 

TESTS 

Free acetylsalicylic acid 

To a quantity containing the equivalent of 1.0 g of total 
salicylates add 50 mL of dry ether and shake for 30 minutes. 
Filter quickly through fluted filter paper, wash the paper with 
several portions of dry ether and dilute the combined filtrate 
and washings to 100 mL with dry ether . The absorbance of the 
solution at the maximum at 278 nm is not more than 0.36, 
Appendix II B (0.5%, calculated with reference to the 
content of total salicylates). 

Salicylic acid 

The absorbance of the solution used in the test for Free 
acetylsalicylic acid at the maximum at 308 nm is not more 
than 0.50, Appendix II B (0.15%, calculated with reference 
to the content of total salicylates). 

Combined salicylate 

Not more than 9.5%, calculated as salicylic arid, 
with reference to the content of total salicylates calculated as 
O-acetylsalicylic arid when determined in the following 
manner. To 0.1 g add 40 mL of a 0.5% w/v solution of 
sodium fluoride in 0.1 m hydrochloric add and shake for 
5 minutes. Allow the solution to stand for 10 minutes, 
shaking at frequent intervals. Extract with six 20 mL 
quantities of dichlaromeihane* filter the combined extracts 
through a layer of anhydrous sodium stdfate , wash with 30 mL 
of dichhromethane and dilute the combined filtrate and 
washings to 200 mL with dichhromethane. Dilute 20 mL of 
the solution to 50 mL with dichhromethane and measure the 
absorbance of the resulting solution at the maximum at 
308 nm, Appendix II B, Calculate the concent of 

taking 293 as the value of A( I %, 1 cm) at the 
maximum at 308 nm. 

Loss on drying 

When dried to constant weight over phosphorus pemoxide at a 
pressure not exceeding 0.7 kPa, loses not more than 2.0% of 
its weight. Use 1 g. 

ASSAY 

For aluminium 

Ignite 2 g in a tared silica crucible, heat gently until the 
organic matter is destroyed and then ignite to constant 
weight at 1000 , Each g of residue is equivalent to 0.5292 g 
ofAL 

For total salicylates 

To 0.25 g add 50 mL of 1 m sodium hydroxide and boil gently 
until dissolved. Cool, add 50 mL of water* adjust the pH to 
between 2,40 and 2.50 with 1 m hydrochloric add and dilute to 
500 mL with water , To 5 mL add 4 mL of iron(tu) chloride 
solution, allow to stand for 30 minutes, dilute to 50 mL with 
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turner and measure the absorbance of the resulting solution at 
the maximum at 530 nm, Appendix II B, using in the 
reference cell a solution prepared by diluting 4 mL of iron(m) 
chloride solution to 50 mL with water. Calculate the content of 
total salicylates as CaH*0 4 from the absorbance obtained by 
repeating the procedure using 4 mL of a 0,05% w/v solution 
of salicylic add in place of the solution being examined and 
beginning at the words "add 4 mL of iron(m) chloride 
solution ...\ Each g of salicylic acid is equivalent to 1.305 g of 
CgHgOq. 


Alprazolam 

(Ph< Eur monograph 1065) 



C n H J3 ClN 4 308.8 28981-97-7 

Action and use 

Benzodiazepine, 

PhEur ___, 

DEFINITION 

8 -C hloro-1 - methyl-6-pheny 1-4 H- [ i , 2 ,4 ] triazol o [4,3- 
a] [ 1 j 4] benzodiazepine. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost whire 3 crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, sparingly soluble in acetone and in ethanol 
(96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B. 

Second identification A, C. 

A. Dissolve the substance to be examined in the smallest 
necessary quantity of ethyl acetate R and evaporate to dryness 
on a water-bath. Thoroughly mix 5.0 mg of the substance to 
be examined with 5.0 mg of alprazolam CRS. The melting 
point (2.2. 14) of the mixture does not differ by more than 

2 C from the melting point of the substance to be 
examined, 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison alprazolam CRS . 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethyl 
acetate R> evaporate to dryness on a water-bath and record 
new spectra using the residues, 

C. Thin-layer chromatography (2.2.27). 


Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of alprazolam CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of alprazolam CRS and 
10 mg of midazolam CRS in methanol R and dilute to 10 mL 
with the same solvent. 

Plate TLC silica gel GF 2 $4 plate R. 

Mobile phase glacial acetic add /?, water /?, methanol i?, ethyl 
acetate R (2:15:20:80 VlViVfV). 

Application 5 jiL. 

Development Over a path of 12 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability, reference solution (b); 

— the chromatogram shows 2 clearly separately spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Buffer solution Dissolve 7.7 g of ammonium acetate R in 
1000 mL of water R and adjust to pH 4.2 with gladal ace tie 
acid R. 

Test solution Dissolve 0,100 g of the substance to be 
examined in dimethylformamide R and dilute to 10.0 mL with 
the same solvent. 

Reference solution fa) Dissolve 2 mg of alprazolam CRS and 
2 mg of triazolam CRS in dimethylformamide R and dilute to 
100.0 mL with the same solvent. 

Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with dimethylformamide R. Dilute 0.5 mL of this 
solution to 10.0 mL with dhnethyiformanode R. 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: phenykilyl silica gel for chromatography RJ 
(5 pm). 

Mobile phase: 

— mobile phase A: buffer solution, methanol R (44:56 VfV)\ 

— mobile phase B: buffer solution, methanol R (5:95 VfV) ; 

— temperature: 40 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0* IS 

98 

2 

IS - 35 

9S * 1 

2*99 

35 - 40 

1 

99 


Flotv rate 2 mL'rnin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL; inject dimethylformamide R as a blank. 
Retention time Triazolam “ about 9 min; 
alprazolam = about 10 min. 

System suitability: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
triazolam and alprazolam. 
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Limits: 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*25 per cent); 

— disregard limit. 0,2 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 *C* 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1 *0 g, 

ASSAY 

Dissolve 0*140 g in 50 mL of a mixture of 2 volumes of 
acetic anhydride R and 3 volumes of anhydrous acetic add R. 
Titrate with 0.1 M perchloric acid , determining the end-point 
potenrio metrically (2.2.2U). Titrate to the 2 n,r poim of 
inflexion. 

1 mL of 0.1 M perchloric add is equivalent to 15.44 mg 
ofC l7 H 13 CIN 4 - 

STORAGE 

Protected from light, 

IMPURITIES 



A. (4 RS) -3 -amino-6 -chloro-2-methy I -4 -p heny 1- 3 , 4- 
d iliy d ro qui n azo I in-4-ol, 



B. R = CH 2 OH: [5-chloro-2-[3-(hydroxymethyl)-5-methvl- 

4 1 ^^triazol^yllphenyljphenylmethanone, 

C. R = H: [S-chloro-S-tS-methyM/f-LZ^mazol^ 
y I] phenyl].phen y lme ihanone, 

F. R = CHjCl: [5-chloro-2-[3-(chloromethyI)-5-methyl-4i/- 
1,2,4-triazol-4-y 1 ] phenyl J ph eny Imeth anone, 




E. (2-amino-5-chlciropheny 1) phe nvlmethanone, 



G* 7-chloro-l - methyl-5-phenyl [1,2j4] triazolo [4,3-tf] quinolin- 
4-amine, 






H, bisf [4-(2-benzoyl-4-chiorophenyl)-5-methyl-4//“ 1 j2^4- 
mazol -3-y 1] methyl] amine. 



I. [ 5-chloro-2-[3-[ [(6i?S)-8-chlom-6-hydroxy-1 -methyl-6- 
phenyl“4//-|l ,2,4] triazolo [4* 3-n] [l,4]benzodiazepin-5(6f/)- 
yl] methyl]-5-methyl-4//- 3 s 2,4-triazoL4- 
yl] phenyl] phenylmethanone, 



J* 2 S IT-dichloro-6,13-dimethyl-I8b,l9a-diphenyl- 
8b, 19adihydro-10ft l BbH- [1,2,4] tria2olo[4 ' ",3"1 ",2 "] 
quinolol3 v > 4 tf :4 , J 5 / |oxazolo[3 , J 2 / -d|-L2,4-triazolo[4 J 3- 
a] (1,4] benzodiazepine, 

____ PtJ&r 


D. 8-chloro-1 -ethenyL6-phenyl-4//-[l ,2,4] triazolo[4,3- 
a] [ 1,4] benzodiazepine. 
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Alprenolol Hydrochloride 

(Ph Eur monograph 0876) 



C 15 H 24 C1N0 2 285.8 *3707-88-5 

Action and use 

Beta-adrenoceptor antagonist. 

Ph Evr ______ 

DEFINITION 

(2 RS) - i - [(1 -Methylethyl)amino] -3- [2 - (prop-2- 
eny l) phenoxv] propan- 2-ol hydrochloride. 

Content 

99.0 per cent to 10 LG per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent) 
and in methylene chloride. 

IDENTIFICATION 

First identification D, 

Second identification A, C, D, 

A. Melting point (Z2A4): 108 *C to 112 °C. 

B. Infrared absorption spectrophotometry {2,2,24). 

Comparison alprenolol hydrochloride CRS. 

C. Examine the chromatograms obtained in the test for 
impurity D. 

Detection Examine in daylight, after exposure to iodine 
vapour for 30 min. 

Results The principal spot in the chromatogram obtained with 
rest solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. h gives reaction (a) of chlorides {2.3A). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2. 2A) and not more intensely coloured 
than reference solution Be* (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.2 mL of methyl red solution R 
and 0,2 mL of 0,01 M hydrochloric acid* the solution is red. 
Add 0,4 mL of 0.01 M sodium hydroxide ; the solution is 
yellow. 

Impurity C 
Maximum 0.1 per cent. 

Dissolve 0.25 g in etltanol (96 per cent) R and dilute to 
25 mL with the same solvent. The absorbance (2.2.25) 
measured at 297 nm is not greater than 0.20. 

Impurity D 

Thin-layer chromatography (2.2.27). 


Test solution (a) Dissolve 0.50 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 50 mL 
with methanol R. 

Reference solution (a) Dissolve 10 mg of alprenolol 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of alprenolol 
hydrochloride CRS and 10 mg of oxprcnolol hydrochloride CRS 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (c) Dilute 5 mL of test solution (b) to 
50 mL with methanol R . 

Plate TLC silica gel G plate R. 

Mobile phase Place 2 beakers each containing 30 mL of 
ammonia R at the bottom of the tank containing a mixture of 
5 volumes of methanol R and 95 volumes of ethyl acetate R. 
Application 5 pL. 

Development Over a path of 15 cm in a tank saturated for at 
least 1 h. 

Drying At 100 C for *5 min. 

Detection Expose to iodine vapour for up to 6 h, 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

Limits: test solution (a): 

— impurity D: any spot with an Rf value greater than that of 
the principal spot is not more intense than the principal 
spot in the chromatogram obtained with reference 
solution (c) (0.2 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20,0 mg of die substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 4.0 mg of alprenolol 
hydrochloride CRS and 0.8 mg of 4-isopropylphenol R in the 
mobile phase and dilute to 100.0 mL with the mobile phase. 
Reference solution (b) Dilute 4.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— sizer. I s 0.15 m, 0 = 4 mm; 

— stationary phase: oaylsihl silica gel for chromatography R 

(5 pm). 

Mobile phase Mix 0.656 g of sodium octanesulfonate R with 
150 mL of acetonitrile R and dilute to 500 mL with 
phosphate buffer pH 2.8 prepared as follows; mix 1,78 g of 
phosphoric acid R and 15.6 g of sodium dihydrogen phosphate R 
and dilute to 2000 mL with water R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 280 nm. 

Equilibration With the mobile phase for about 1 h. 

Injection 20 pL. 

Run time Twice the retention time of alprenolol. 

Retention time Alprenolol = about 11 min; 

4-isopropylphenol = about 18 min. 

System suitability: reference solution (a): 

— resolution: minimum 5 between the peaks due to 
alprenolol and 4-isopropylphenol; if necessary, adjust the 
concentration of sodium octanesulfonate and/or 
acetonitrile in the mobile phase (increase the 
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concentration of sodium octanesulfonate to increase the 
retention time of alprenoloi and increase the 
concentration of acetonitrile to decrease the 
retention times of both compounds). 

Limits: 

— unspecified impurities: for each impurity, not more than 
0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.4 per cent); 

— disregard limit : 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.04 per cent). 

Heavy metals (2. 4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in 20 mL of water R. 12 mL of the solution 
complies with test A* Prepare the reference solution using 
lead standard solution (1 ppm Pb) R. 

Loss on drying {2.232) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
over diphosphorus pentoxide R at a pressure not exceeding 
2.7 kPa. 

Sul fated ash (23,14) 

Maximum 0*1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0*400 g in 25 mL of a mixture of equal volumes of 
anhydrous ethanol R and water R. Add 10 mL of 0,01 M 
hydrochloric acid < Carry out a potentiometrie titration (2.2.20), 
using 0.1 M sodium hydroxide. Read the volume added 
between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 28.58 mg 

of c h h 24 cino 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5* 10. 
Control of impurities in substances for pharmaceutical use): A , B. 


H OH 



A. R1 = OH, R2 = CH 2 -CH-CH 2 : (2 BS)-3-[2-(prop-2- 
enyl)phenoxy] propan-1,2-diol, 

C. R1 - NH-CH(CH 3 ) 2 , R2 = CH=CH-CH 3 : (2RS)- 1- 
[(1 -methyiethyOamino] -3-[2-(prop-1 -enyl)phenoxy] propan-2- 
ol, 




D. 1,1L [ (1 -me thylethy 1) imin o] bis [3- [2 - (prop-2- 
cnyOphenoxy] propan-2-ol]. 

__ _ _____ PhEut 


Alprostadil 

(Ph. Eur. monograph 1488) 



C 25 H 34 O s 354.5 745-65-5 

Action and use 

Prostaglandin E t (PGEj) 

PhEur^ _________ 

DEFINITION 

7- [ (1 i?,2B, 3B) - 3 -Hydroxy- 2- [(I £, 3 S )-3 -hydroxyo ct-l-enyl]- 
5-oxocyclopentyl]heptanoic acid. 

Content 

95.0 per cent to 102*5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellowish, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), soluble in acetone, slightly soluble in ethyl 
acetate. 

IDENTIFICATION 

A* Specific optical rotation (2.2.7): -70 to -60 (anhydrous 
substance). 

Immediately before use, dissolve 50 mg in ethanol 

(96 per cent) R and dilute to 10.0 mL w f ith the same solvent, 

B. Infrared absorption spectrophotometry (2,2,24). 

Comparison alprostadil CRS. 

C. Examine the chromatograms obtained in the assay* 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with the 
reference solution. 

TESTS 

Related substances 

Liquid chromatography (2.2. 29). Prepare the solutions protected 
from light. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in a mixture of equal volumes of acetonitrile RI and 
water R and dilute to 10.0 mL with the same mixture of 
solvents* 

Reference solution (a) Dilute 100 pL of the test solution to 
20.0 mL with a mixture of equal volumes of acetonitrile Rl 
and water R. 


B. 2-(prop-2-enyl)phenoI, 
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Reference solution (b) Dissolve 1.0 mg of dmoprostone 
impurity C CRS (alprostadil impurity H) and 1.0 mg of the 
substance to be examined in a mixture of equal volumes of 
acetonitrile RJ and water R and dilute to 20*0 mL with the 
same mixture of solvents. 

Reference solution (c) In order to prepare impurities A and B 
in sitUy dissolve 1 mg of the substance to be examined in 
100 of / Af sodium hydroxide (the solution becomes 
brownish-red)j wait for 3 min and add 100 pL of a 112 g/L 
solution of phosphoric acid R (yellowish-white opalescent 
solution); dilute to 5,0 mL with a mixture of equal volumes 
of acetonitrile Rl and water R. 

System A 

Column: 

— size. I = 0.25 m, 0 = 4.0 mm; 

— stationary phase : base-deactivated oaylsifyl silica gel for 
chromatography R (4 pm) with a pore size of 6 nm; 

— temperature: 35 *C. 

Mobile phase: 

— mobile phase A: dissolve 3,9 g of sodium dihydrogen 
phosphate R in water R and dilute to 1.0 L with the same 
solvent; adjust to pH 2,5 with a 2.9 g^L solution of 
phosphoric add R (approximately 600 mL is required); 

to 740 mL of the buffer solution add 260 mL of 
acetonitrile Rl ; 

— mobile phase B: dissolve 3,9 g of sodium dihydwgen 
phosphate R in water R and dilute to 1.0 L with the same 
solvent; adjust to pH 2.5 with a 2.9 g/L solution of 
phosphoric add R (approximately 600 mL is required); 

to 200 mL of the buffer solution add 800 mL of 
acetonitrile Rl ; 


Time 

(min) 

Mobile phase A 
(percent V/V] 

Mobile phase B 
(per cent V/V) 

0 - 75 

100 

0 

75-76 

1Q0 + 0 

0 * LOO 

76 - 86 

0 

too 

86 - 87 

Q* 100 

100->0 

87 - 102 

LOO 

0 


Flow rate 1 mUmin. 

Detection Spectrophotometer at 200 nm. 

Injection 20 pL. 

Reterttion time Alprostadil — about 63 min. 

System suitability. 

— resolution: minimum 1.5 between the peaks due to 
impurity H and alprostadil in the chromatogram obtained 
with reference solution (b). 

System B 

Use the same conditions as for system A with the Following 

mobile phase and elution programme: 

— mobile phase A: dissolve 3.9 g of sodium dihydrogen 
phosphate R in water R and dilute to l .0 L with the same 
solvent; adjust to pH 2.5 with a 2.9 g/L solution of 
phosphoric add R (approximately 600 mL is required); 

to 600 mL of the buffer solution add 400 mL of 
acetonitrile Rl ; 

— mobile phase B: use mobile phase B as described under 
system A; 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

0-50 

100 

0 

50-51 

100 *0 

0 + 100 

51 - 61 

0 

LOO 

61 -62 

0+100 

100 + 0 

62-72 

100 

0 

Relative retention With reference to alprostadil (retention 
time = about 7 min): impurity A = about 2.4; 
impurity B = about 2 .6. 

System suitability. 

— resolution: minimum 1.5 between the peaks due to 
impurity A and impurity' B in the chromatogram obtained 
with reference solution (c). 

Carry' out the test according to system A and B, 

Limits'. 

— correction factors: for the calculation of content, multiply 
the peak areas of the impurities listed in Table 1 488.-1 by 
the corresponding correction factor; 


Table 1488.-1. 


Impurity 

Relative retention Relative retention 
(system A) (system B) 

Correction factor 

impurity Ci 

0.80 

0.7 

impurity F 

0.88 

0.8 

impurity D 

0.90 

1,0 

impurity H 

0.96 

0,7 

impurity £ 

no 

0.7 

impurity C 

1.36 

IS 

impurity K 

1.85 

006 

impurity A 

232 

0,7 

impurity ft 

2.45 

1.5 

impurity I 

4.00 

1.0 

impurity } 

539 

1.0 


— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (1.5 per cent); 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
{0.5 per cent); 

— any other impurity: not more than L8 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.9 per cent), and not more than 1 
such peak has an area greater than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Evaluate impurities 
appearing at relative retentions less than 1.2 by system A 
and impurities appearing at relative retentions greater 
than 1.2 by system B; 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
{1.5 per cent); 

— disregard limir. 0J times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2*5*12) 

Maximum 0,5 per cent, determined on 50 mg. 
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ASSAY 

Liquid chromatography {2.2,29) as described in the test for 
related substances, system A- Prepare the solutions protected 
from UghL 

Test solution Dissolve 1 0*0 mg of the substance to be 
examined in a mixture of equal volumes of acetonitrile R1 and 
water R and dilute to 25*0 mL with the same mixture of 
solvents. Dilute 3.0 mL of the solution to 20.0 mL with a 
mixture of equal volumes of acetonitrile R1 and water R> 
Reference solution Dissolve 5.0 mg of alprostadil CRS in a 
mixture of equal volumes of acetonitrile R1 and water R and 
dilute to 25.0 mL with the same mixture of solvents. Dilute 
6*0 mL of the solution to 20*0 mL with a mixture of 
equal volumes of acetonitrile RI and water R, 

Injection 20 pL. 

Calculate the percentage content of C 20 H 34 G} taking into 
account the assigned content of alprostadil CRS. 

STORAGE 

At a temperature of 2 D C to 8 9 C. 

IMPURITIES 



A. 7-[( 1 l£j35)-3-hydroxyoct-1 -enyl]-5- 

oxocyclopent-3“enyl]heptanoic add (prostaglandin Ai ) 3 



E. 7 - [ (1 f?, 2R } 35)-3-hydroxy-2- [(IE,35)-3-hydroxyoct-1 
enyi]-5-oxocyclopentylIheptanoic add 
(11 -epiprosiaglandin E (), 



F. 7- [{ 1 2 /?, 3E) -3-hy droxy-2 - [ (1 £> 35) -3-hydroxy oct-1 
enyl] -5-oxocyclopentyl]heptanoie add 
(S-epiprostaglandin Ej)* 



G * (5Z)-7-[( 1 /?,2/?,3/?)~3-hytirQxy-2-[( I Ej35)-3-hydroxyoct- 
1 -enyl] -5 -oxo cyclopentyl] hept- 5 -enoic acid 
(dinoprostone), 



B. 7-[2- [(l£35)-3-hydroxyoct -1 -enyi]-5-oxocyclopent-l * 
enyl]heptanoic add (prostaglandin Bj), 



C. 7-[{ I R>2Ri 3tf)-3-hy droxy-2- [(1 £)-3-oxooct-1 -enyl]-5- 
oxocydopentyI]heptanoic add (15-oxoprostaglandin EJj 



D. 7-[(i J R J 2R J 3J?J-3-hydioxy-2-[( 1^3R)-3-hydroxyoct- 1 - 
enyl]-5-oxocyclopentyl]heptanoic add 
(3 5 -e piprostagl andin E t }, 


H. (5£)-7-[(liWR3/0-3^ydioxy-2-[(ie3^3^ydroxyoci- 
l-enyl]-5-oxocydapenryIJhept-5-enoic add ((5£)- 
prostaglandin 



h oh 


I. ethyl ?-[(1 J?j2i?3^)^3 _ hydroxy-2-{( 1 £,3S)-3-hydroxyoct- 
l-enyl]-5-oxocydopentyl]heptanoate (prostaglandin Ej, 
ethyl ester), 



J* 1-methylethyl 7-[(l/?,2R > 3/0-3-hydroxy-2*[(l£35)-^ 
hy droxyoa-1 -enyl] -5-oxocydopentyl ] hep tanoate 
(prostaglandin Ei, isopropyl ester), 
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K. mphenylphosphine oxide. 

_ PtiEur 


Alteplase for Injection 

(Ph Eur monograph 1170) 


SYQVICRDEK 

TQMIYQQHQS 

ttLRPVLRSKR 

VEYCWCNSGR 

t 

AiQCHSVPVKS 

CSEPRCFNGG 

TCQQALYFSD 

FVCOCPEGFA 
- 1 I 

GKCCETDTRA 

TCYEDQGI5Y 

RGTWSTAESG 

AECTtWtfSSA 

LAQKPYSGRR 

FtiAIRLGLGtf 

HNYCRNPDRD 

SKFWCYVFKA 

GKYSSEFC5T 

PACSEGN3DC 

YFGHGSAYRG 

THSLTESGA5 

CLPWNSHTLI 

a__ 

GKVYTAQNF5 | A0ALGLGKHN 

YCRNPOGDAK 

1 

PWCRVLKNRR 

1 1 

LTWEYCDVPS 

CSTCCLRQYS 

qpofr 




IKGGL 

FADIA5HPWQ 

AAIFAKHRRS 

PGERFLCGGI 

LISSCWILSA 

1 

AHCFQERFPP 

HHLTVILGRT 

YRVVPGEEEQ 

KFEVEKYIVH 

KEFDDDTYDN 

DIALLQLKSD 

5SRCAQESSV 

VRTVCLFPAD 

LQLPDHTECE 

LSGYGKKEAL 

SPFYSERLKE 

AKVRLYPSSR 

CTSQHLLNRT 

VTDNMLCAGD 

TRSGGPQAKL 

HDACOGOSGG 

PLVCLNDGRM 

TLVGIISWGL 

GCGQKDVPGV 

YTRVTNYLDW 


IROKMRP 

C 27174 N 914 O 824 S 45 (non-glycosylated protein) 105857-23-6 

Action and use 

Tissue-type plasminogen activator; fibrinolytic. 

Ph£ir^ ____ 

DEFINITION 

Alteplase for injection is a sterile, freeze-dried preparation of 
alteplase, a tissue plasminogen activator produced by 
recombinant DNA technology. It has a potency of not less 
than 500 000 IU per milligram of protein. 

Tissue plasminogen activator binds to fibrin clots and 
activates plasminogen, leading to the generation of plasmin 
and to the degradation of fibrin dots or blood coagulates, 
Alteplase consists of 527 amino adds with a calculated 
relative molecular mass of 59 050 without consideration of 
the carbohydrate moieties an ached at positions Asn 117, 

Asn 184 and Asn 448. The total relative molecular mass is 
approximately 65 000, Alteplase is cleaved by plasmin 
between ammo-acids 275 and 276 into a two-chain form (A 
chain and B chain) that are connected by a disulfide bridge 
between Cys 264 and Cys 395. The single-chain form and 
the two-chain form show comparable fibrinolytic activity in 
vitro. 

PRODUCTION 

Alteplase is produced by recombinant DNA synthesis in cell 
culturej the fermentation takes place in serum-free medium. 
The purification process is designed to remove efficiently 
potential impurities, such as antibiotics, DNA and protein 
contaminants derived both from the host cell and from the 
production medium, and potential viral contaminants. 


If alteplase is stored in bulk form, stability (maintenance of 
potency) in the intended storage conditions must be 
demonstrated. 

The production, purification and product consistency are 
checked by a number of analytical methods described below, 
carried out routinely as in-process controls, 

Protein content 

The protein concentration of alteplase solutions is 
determined by measuring the absorbance (2.2.25) of the 
protein solution at 280 nm and at 320 nm, using formulation 
buffer as the compensation liquid. If dilution of alteplase 
samples is necessary, the samples am diluted in formulation 
buffer. For the calculation of the alteplase concentration, the 
absorbance value (A 2 m j - A i2 o) is divided by the specific 
absorption coefficient for alteplase of 1.9. 

Potency 

The potency of alteplase is determined in an 1)1 vitro clot-lysis 
assay as described under Assay. The specific activity of bulk 
alteplase is approximately 580 000 IU per milligram of 
alteplase. 

N- terminal sequence 

iV-terminal sequencing is applied to determine the correct 
^-terminal sequence and to determine semiquantitatively 
additional cleavage sites in the alteplase molecule, for 
example at position AA 275-276 or at position AA 27-28, 

The N-terminal sequence must conform with the sequence of 
human tissue plasminogen activator. 

Isoelectric focusing 

The consistency in the microheterogeneity of glycosylation of 
the alteplase molecule can be demonstrated by isoelectric 
focusing (IEF), A complex banding pattern with 10 major 
and several minor bands in the pH range 6 .5-8.5 is observed. 
Denaturing conditions are applied to achieve a good 
separation of differently charged variants of alteplase. 

The broad charge distribution observed is due to a 
population of molecules, which differ in the fine structure of 
biantenary and triantenary complex-type carbohydrate 
residues, with different degrees of substitution with sialic 
acids. The banding pattern of alteplase test samples must be 
consistent with the pattern of alteplase reference standard, 
Single-chain alteplase content 

The alteplase produced by CHO (Chinese hamster ovary) 
cells in serum-free medium is predominantly single-chain 
alteplase. The single-chain form can be separated from the 
two -chain form by gel-permeation liquid chromatography 
under reducing conditions as described under Single-chain 
content (see Tests). The single-chain alteplase content in 
bulk samples must be higher than 60 per cent. 

Tryptic-peptide mapping 

The primary structure of the alteplase molecule is verified by 
tryptic-peptide mapping as described under Identification B. 
The reduced and carboxymethylated molecule is cleaved by 
trypsin into about 50 peptides, which are separated by 
reverse-phase liquid chromatography. A characteristic 
chromatogram (fingerprint) is obtained. The identity of the 
tryptic-peptide map of a given alteplase sample with the 
profile of a well-characterised reference standard is an 
indirect confirmation of the amino-acid sequence, because 
even single amino-acid exchanges in individual peptides can 
be detected by this sensitive technique. In addition, complex 
peaks of the glycopeptides can be isolated from the tryptic- 
peptide map and separated in a second dimension, either by 
reverse-phase liquid chromatography under modified 
conditions or by capillary electrophoresis. By this two- 
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dimensional separation of glvcopeptide variants, lot-to-lot 
consistency of the microheterogeneity of glycosylation can be 
demonstrated. 

The tryptic-peptide map of alteplase samples must be 
consistent with the tryptic-peptide map of alteplase reference 
standard. 

Monomer content 

The monomer content of alteplase is measured by gel- 
permeation liquid chromatography under non-reduced 
conditions as described under Monomer content (see Tests). 
The monomer content of alteplase bulk samples must be 
higher than 95 per cent. 

Type IJType II alteplase content 

CHO cells produce 2 glycosylation variants of alteplase. Type 

1 alteplase contains 1 polymannose-type glycosylation at 
position Asn 117 and 2 complex-type glycosylation sites at 
positions Asn 184 and Asn 448. Type II alteplase is only 
glycosylated at positions Asn 117 and Asn 448, 

The ratio of Type I/Type 13 alteplase is constant in the range 
of 45 to 65 per cent of Type 1 and 35 to 55 per cent of Type 
II. The content of alteplase Type I and Type II can be 
determined by a densitometric scan of SDS-PAGE (sodium 
dodecyl sulfate polyacrylamide gel electrophoresis) gel. 

PI asm in-treated samples of alteplase, which are reduced and 
carboxymethylated before loading on the gel, are separated 
into 3 bands: Type I alteplase A-chain (AA 1-275), Type II 
alteplase A-chain (AA 1-275) and alteplase B-chain 
(AA 276-527), The ratio of Type I/Type II alteplase is 
determined from a calibration curve, which is obtained by a 
dcnsitoroetric scan of defined mixtures of purified Type I 
alteplase and Type II alteplase standards. 

SDS-PAGE 

SDS-PAGE (silver staining) is used to demonstrate purity of 
the alteplase bulk material and the integrity of the alteplase 
molecule. For alteplase bulk samples, no additional protein 
bands compared to reference standard or degradation 
products must occur in SDS-PAGE gels at a loading amount 
of 2.5 Mg alteplase protein per lane and a limit of detection of 
5 ng per protein (B$A) band. 

Bacteria] endotoxins (2.674) 

Less than 1 IU per milligram of alteplase. 

Sialic acids 

Proceed using a suitable validated method developed 
according to general chapter 2.2.59. Glycan analysis of 
glycoproteins. The sialic adds content for the test samples 
must be in the range of 70 to 130 per cent compared to 
alteplase reference standard, which contains about 3 moles of 
sialic adds per mole of alteplase. 

Neutral sugars 

Dilute alteplase samples and the reference standard in the 
assay buffer, containing 34.8 g/L of arginine R, 0.1 g/L of 
polysorbate 80 R and adjusted to pH 7.4 with phosphoric 
acid R f to a protein concentration of 50 pg/mL. Prepare the 
following concentrations of mannose in the same assay buffer 
for a calibration curve: 20, 30, 40, 50 and 60 pg/mL + Pipette 

2 mL of alteplase samples and reference standard, as well as 
2 mL of each mannose concentration in duplicate in reagent 
tubes. Add 50 pL of phenol R , followed by 5 mL of sulfuric 
acid in each reagent tube. Incubate the mixture for 30 min 
at room temperature. Measure the absorbance at 492 nm for 
each tube. Read the content of neutral sugars from the 
mannose calibration curve. The neutral sugar content is 
expressed in moles of neutral sugar per mole of alteplase, 
taking into account the dilution factor for alteplase samples 


and reference standard and using a relative molecular mass of 

180.2 for mannose and a relative molecular mass of 59 050 

for the alteplase protein moiety. The neutral sugar content of 

the alteplase samples must be in the range of 70 to 

130 per cent compared to alteplase reference standard, which 

contains about 12 moles of neutral sugar per mole of 

alteplase. 

CHARACTERS 

White or slightly yellow powder or solid friable mass. 
Reconstitute the preparation as stated on the label immediately 
before carrying out the Identification y Tests (except those for 
solubility and water) and Assay. 

IDENTIFICATION 

A. The assay serves also to identify the preparation, 

B. Tryptic-peptide mapping. Examine by liquid 
chromatography (2.2.29). 

Test solution Dilute the preparation to be examined with 
water R to obtain a solution containing about 1 mg of 
alteplase per millilitre. Dialyse about 2.5 mL of the solution 
for at least 12 h into a solution containing 480 g/L of urea f?, 
44 g/L of tris (hydroxymethyl) ammomethane R and 1.5 g/L of 
sodium edetate R and adjusted to pH 8,6, using a membrane 
with a cut-off point corresponding to a relative molecular 
mass of 10 000 for globular proteins. Measure the volume of 
the solution, transfer it to a clean test-tube and add per 
millilitre 10 pL of a 156 g/L solution of dithiothreitol R. Allow 
to stand for 4 h, cool in iced water and add per millilitre of 
solution 25 jiL of a freshly prepared 190 g/L solution of 
iodoacetic acid R . Allow to stand in the dark for 30 min. 

Add per millilitre 50 jjlL of dithiothreitol solution to stop the 
reaction. Dialyse for 24 h against an 8 g/L solution of 
ammonium hydrogen carbonate R. Add 1 part of trypsin for 
peptide mapping R to 100 pans of the protein and allow to 
stand for 6 h to 8 h. Repeat the addition of trypsin and allow 
to stand for a total of 24 h- 

Reference solution Prepare as for the test solution using a 
suitable reference standard instead of the preparation to be 
examined. 

The chromatographic procedure may be carried out using: 

— a column 0,1 m long and 4,6 mm in internal diameter 
packed with octadecylsilyl silica gel for chromatography R 
(5 pm to 10 pm); 

Mobile phase A 8 g'L solution of sodium dihydrogen 
phosphate R , adjusted to pH 2.85 with phosphoric 
add R , filtered and degassed. 

Mobile phase B 75 per cent V/V solution of 
acetonitrile R in mobile phase A; 

— as detector a spectrophotometer set at 210 nm. 
Equilibrate the system with mobile phase A at a flow rate of 
1 mLmin, After injection of the solution, increase the 
proportion of mobile phase B at a rate of 0.44 per cent per 
minute until the ratio of mobile phase A to mobile phase B is 
60:40, then increase the proportion of mobile phase B at a 
rate of 1.33 per cent per minute until the ratio of mobile 
phase A to mobile phase B is 20:80 and then continue 
elution with this mixture For a further 10 min. Record the 
chromatogram for the reference solution: the test is not valid 
unless the resolution of peaks 6 (peptides 268-275) and 7 
(peptides 1-7) is at least 1.5; w hl and w fi2 are not more than 
0.4 min- Inject about 100 pL of the test solution and record 
the chromatogram . Verify the identity of the peaks by 
comparison with the chromatograms of the reference 
solution. There should not be any additional significant peaks 
or shoulders, a significant peak or shoulder being defined as 
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Figure 1170.-1. - Chromatogram for tryptic-peptide mapping of alteplase 


one with an area response equal to or greater than 5 per cent 
of peak 1 9 (peptides 278-296); no significant peak is missing. 
A type chromatogram for identification of the peaks cited is 
shown in Figure 1170.-1. 

TESTS 

Appearance of solution 

The reconstituted preparation is clear (2.2.1) and not more 
intensely coloured than reference solution Y 7 (2.2.2, 

Method If). 

pH (225) 

7.1 to 7.5 

Solubility 

Add the volume of the liquid stated on the label. 

The preparation dissolves completely within 2 min at 20 "C 
to 25 °C 

Protein content 

Prepare a solution of the substance to be examined with an 
accurately known concentration of about 1 g/L. Using a 
34.8 g/L solution of arginine R adjusted to pH 7,3 with 
phosphoric acid J? 3 dilute an accurately measured volume of 
the solution of the substance to be examined so that the 
absorbance measured at the maximum at about 280 nm is 
0,5 to 1.0 (lest solution). Measure the absorbance (22,25) of 
die solution at the maximum at about 280 nm and at 
320 nm using the arginine solution as the compensation 
liquid. Calculate the protein content in the portion of 
alteplase taken from the following expression: 

V (Aaao - A^o) 

1.9 

in which V is the volume of the test solution, A 2 $q is the 
absorbance at the maximum at about 280 nm and A^ 2 o is the 
absorbance at 320 nm. 

Single-chain content 

Examine by liquid chromatography (2,2.29), 

Test solution Dissolve the preparation to be examined in 
water R to obtain a solution containing about 1 mg of 
alteplase per millilitre. Place about 1 mL of the soludon in a 
tube, add 3 mL of a 3 g/L solution of dithiozhreitol R in the 
mobile phase, place a cap on the tube and heat at about 
80 °C for 3 min to 5 min. 

The chromatographic procedure may be carried out using: 


— a column 0.6 m long and 7,5 mm in internal diameter 
packed with silica-based, rigid, hydrophilic gel with 
spherical particles 10 pm to 13 pm in diameter, suitable 
for size-exclusion chromatography; 

— as mobile phase at a flow rate of 0,5 mlVmin a solution 
containing 30 g/L of sodium dihydrogen phosphate R and 

1 g/L of sodium dodecyl sulfate R 5 adjusted to pH 6,8 with 
dilute sodium hydroxide solution R\ 

“as detector a spectrophotometer set at 214 nm. 

Inject about 50 pL of the test solution and record the 
chromatogram. The chromatogram shows 2 major peaks 
corresponding to single-chain and two-chain alteplase. 
Calculate the relative amount of single-chain alteplase from 
the peak area values. 

The test is not valid unless: the number of theoretical plates 
calculated on the basis of the single-chain alteplase peak is at 
least 1000. The content of single-chain alteplase is not less 
than 60 per cent of the total amount of alteplase-related 
substances found. 

Monomer content 

Examine by liquid chromatography (2.2,29). 

Test solution Reconstitute the preparation to be examined to 
obtain a solution containing about 1 mg per millilitre. 

The chromatographic procedure may be carried out using: 

-— a column 0.6 m long and 7.5 mm in internal diameter 
packed with silica-based rigid, hydrophilic gel with 
spherical particles 10 pm to 13 pm in diameter, suitable 
for size-exclusion chromatography; 

— as mobile phase at a flow rate of 0.5 mUmin a solution 
containing 30 g/L of sodium dihydrogen phosphate R and 

1 g/L of sodium dodecyl sulfate R> adjusted to pH 6,8 with 
dilute sodium hydroxide solution R; 

— as detector a spectrophotometer set at 214 nm. 

Inject the test solution and record the chromatogram. 

The test is not valid unless the number of theoretical plates 
calculated for the alteplase monomer peak is at least 1000, 
Measure the response for all peaks, i.e. peaks corresponding 
to alteplase species of different molecular masses. Calculate 
the relative content of monomer from the area values of these 
peaks. The monomer content for alteplase must be at least 
95 per cent. 
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Water (2.5J2) 

Not more than 4.0 per cent, determined by die semi-micro 
determination of water. 

Bacterial endotoxins (2.6J4) 

Less than 1 RJ per milligram of protein. 

Sterility (2.6. /) 

It complies with the test for sterility. 

ASSAY 

The potency of alteplase is determined by comparing its 
ability to activate plasminogen to form plasmin with the same 
capacity of a reference preparation calibrated in International 
Units. The formation of plasmin is measured by the 
determination of the lysis time of a fibrin dot in given 
conditions. 

The International Unit is the activity' of a stated quantity of 
the International Standard of alteplase. The equivalence in 
International Units of the International Standard is stated by 
the World Health Organization. 

Solvent buffer A solution containing 1.38 g/L of sodium 
dihydrogen phosphine monohydrate /?> 7.10 g/L of anhydrous 
disodium hydrogen phosphate R y 0.20 g/L of sodium azide R and 
0.10 g/L of polysorbate 80 R< 

Human thrombin solution A solution of human thrombin R 
containing 33 lU/mL in solvent buffer. 

Human fibrinogen solution A 2 g/L solution of fibrinogen R in 
solvent buffer. 

Human plasminogen solution A 1 g/L solution of human 
plasminogen R in solvent buffer. 

Test solutions Using a solution of the substance to be 
examined containing 1 g/L, prepare serial dilutions using 
solvent buffer* for example 1:5000, 1:10 000, 1:20 000. 
Reference solutions Using a solution of a suitable reference 
standard having an accurately known concentration of about 
1 g/L (580 000 IU of alteplase per millilitre), prepare 5 serial 
dilutions using water R to obtain reference solutions having 
known concentrations in the range 9.0 IU/mL to 145 IU/mL, 
To each of a set of labelled glass test-tubes, add 0.5 ml of 
human thrombin solution. Allocate each test and reference 
solution to a separate tube and add to each tube 0,5 mL of 
the solution allocated to it. To each of a second set of 
labelled glass tubes, add 20 pL of human plasminogen 
solution, and 1 mL of human fibrinogen solution, mix and 
store on ice. Beginning with the reference/thrombin mixrure 
containing the lowest number of International Units per 
millilitre, record the time and separately add 200 pL of each 
of the thrombin mixtures to the test tubes containing the 
plasminogen-fibrinogen mixture. Using a vortex mixer, 
intermittently mix the contents of each cube for a total of 
15 s and carefully place in a rack in a circulating water-bath 
at 37 °C. A visibly turbid clot forms within 30 s and bubbles 
subsequently form within die clot. Record the clot-lysis time 
as the time between the first addition of alteplase solution 
and the moment when the last bubble rises to the surface. 
Using a least-squares fit, determine the equation of the line 
using the logarithms of the concentrations of the reference 
preparation in Intern a donal Units per millilitre versus the 
logarithms of the values of their clot-lysis times in seconds, 
according to the following equation: 

logt = a + 6 (log[/ s ) 

in which t is the clot-lysis time, Us the activity in 
International Units per millilitre of the reference preparation, 
b is the slope and a the y-intercept of the line. The test is not 


valid unless the correlation coefficient is -0,9900 to 
-1,0000, From the line equation and the clot-lysis time for 
the test solution, calculate the logarithm of die activity U A 
from the following equation: 


fogUA - 


[(logt) - a] 
b 


Calculate the alteplase activity in International Units per 
millilitre from the following expression: 

DxU a 


in which D is the dilution factor for the test solution. 
Calculate the specific activity in the portion of the substance 
to be examined from die following expression: 

Ua 

P 

in which P is the concentration of protein obtained in die test 
for protein content. 

The estimated potency is not less than 90 per cent and not 
more than 110 per cent of the stated potency, 

STORAGE 

Store in a colourless, glass container, under vacuum or under 
an inert gas, protected from light, at a temperature of 2 C to 
30 C. 

LABELLING 

The label states: 

— the number of International Units per container; 

— the amount of protein per container; 

— the name and volume of the liquid to be used for 
reconstitution. 
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Action and use 

Thiazide diuretic. 


PhEur ____ 

DEFINITION 

(3 RS) - 6 -Chloro-3 - [ (prop-2-eny Is ulfany I) meth y 1] -3,4-dihy dro- 
2H- 1,2,4-be nzo th i a di azin e - 7-su Ifona mi d e 1,1 -dioxi de. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, soluble in methanol, practically 
insoluble in methylene chloride. 

It shows polymorphism (5.9). 
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IDENTIFICATION 

Infrared absorption spearophoiometry {2.2.24). 

Comparison altizide CRS. 

If the spectra obtained show differences, dissolve 50 mg of 
the substance to be examined and 50 mg of the reference 
substance separately in 2 mL of acetone R and evaporate the 
solvent. Precipitate by adding 1 mL of methylene chloride /?, 
Evaporate to dryness and record new spectra using the 
residues. 

TESTS 

Impurity B 

Thin-layer chromatography (2*2*27). 

Test solution Dissolve 0.200 g of the substance to be 
examined in acetone R and dilute to 2*0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10,0 mg of altizide 
impurity B CRS in acetone R and dilute to 25*0 mL with the 
same solvent* 

Reference solution (b) To 1*0 mL of reference solution (a) add 
1,0 mL of the test solution. 

Reference solution (c) Dilute 5*0 mL of reference solution (a) 
to 10.0 mL with acetone R * 

Plate TLC silica gel F 2 54 plate R . 

Mobile phase acetone R, methylene chloride R (25;75 V!V). 
Application 10 jiL of the test solution and reference 
solutions (b) and (c)* 

Development Over 2/3 of the plate. 

Drying In air* 

Detection Spray with a mixture of equal volumes of a 10 g/L 
solution of potassium permanganate R and a 50 g/L solution of 
sodium carbonate R, prepared immediately before use. Allow 
to stand for 30 min and examine in daylight* 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 

Limit Any spot due to impurity B is not more intense than 
the principal spot in the chromatogram obtained with 
reference solution (c) (0*2 per cent). 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use > except reference solution (b). 

Test solution Dissolve 50 mg of the substance to be examined 
in 5 mL of acetonitrile R and dilute to 25 mL with the mobile 
phase* 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10*0 mL with the mobile phase* 

Reference solution (b) In order to produce impurity A in situ , 
dissolve 50 mg of the substance to be examined in 5 mL of 
acetonitrile R and dilute to 25 mL with water R. Allow to 
stand for 30 min. 

Reference solution (c) Dissolve 4 mg of furosemide CRS in 
2 mL of acetonitrile R y add 2 mL of the test solution and 
dilute to 100 mL with the mobile phase. 

Column: 

— size: l = 0*15 m, 0 = 3.9 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 °C. 

Mobile phase acetonitrile R y water R previously adjusted to 
pH 2*0 with perchloric acid R (25:75 V!V). 

Flow rate 0.7 mL/min. 


Detection Spectrophotometer at 270 nm. 

Injection 5 pL* 

Run time Twice the retention time of altizide. 

Relative retention With reference to altizide (retention 
time = about 25 min): impurity A = about 0*15; 
furosemide - about 1.05* 

System suitability': reference solution (c): 

— resolution: minimum 1.0 between the peaks due to altizide 
and furosemide. 

Limits: 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0*3 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*5 per cent); 

— disregard limm 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent). 

Water (2*5.22) 

Maximum 0.5 per cent, determined on 50.0 mg. 

Sulfa ted ash (2.4J4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances, with the following modifications. 

Test solution Dissolve 25*0 mg of the substance to be 
examined in 2 mL of acetonitrile R and dilute to 25,0 mL 
with the mobile phase. 

Reference solution Dissolve 25*0 mg of altizide CRS in 2 mL of 
acetonitrile R and dilute to 25,0 mL with the mobile phase. 
Calculate the percentage content of C* from 

the declared content of altizide CRS. 

IMPURITIES 

Specified impurities A, B 



A. 4-amino~6«chlorobenzene-1,3-disulfonamide. 


H3CO 



2 


B. 3- [{2 I 2-dimethoxyethyi)sulfanyl] prop-1 -ene. 


Pti fir 
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Alum 

Potash Alum; Aluminium Potassium Sulphate; 
Aluminium Potassium Sulfate 
(Ph Bur monograph 0006) 

A1K(S0 4 ) 2 j 12H 2 0 474.4 


* ** 
ir ★ 

★ * 
* * 

*** 


7784-24-9 


Action and use 
Astringent. 


Aluminium Chloride Hexahydrate ****** 

* * 

(Ph Eur monograph 0971) * ** 

AIC1 3i 6H 2 0 241.4 778443-6 


Action and use 
Astringent. 

Preparation 

Aluminium Chloride Solution 


PttEur, __ 

DEFINITION 

Content 

99.0 per cent to 100.5 per cent of A1K(S0 4 ) 2 > 12H 2 0. 

CHARACTERS 

Appearance 

Granular powder or colourless, transparent, crystalline 
masses. 

Solubility 

Freely soluble in water, very soluble in boiling water, soluble 
in glycerol, practically insoluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Solution S (see Tests) gives the reactions of sulfates 

(2.3.1), 

B. Solution S gives the reaction of aluminium (2.3.1). 

C. Shake 10 mL of solution S with 0.5 g of sodium hydrogen 
carbonate R and filter. The filtrate gives reaction (a) of 
potassium (2.3.1). 

TESTS 

Solution $ 

Dissolve 2.5 g in water R and dilute to 50 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method IT), 

pH (2.2.3) 

3.0 to 3.5. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Ammonium (2.4.1) 

Maximum 0.2 per cent. 

To 1 mL of solution S add 4 mL of water R. Dilute 0.5 mL 
of this solution to 14 mL with water R. 

Iron (2.4.9) 

Maximum 100 ppm. 

Dilute 2 mL of solution S to 10 mL with water R. Use in this 
test 0.3 mL of thioglycoUk add R. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

ASSAY 

Dissolve 0.900 g in 20 mL of water R and carry out the 
complexometric titration of aluminium (2,5.11). 

] mL of 0.1 M sodium edetate is equivalent to 47.44 mg 
of A1K(SO 4 ) 2 ,I2H 2 0. 

__ PhEur 


PhEur- _____ . . 

DEFINITION 

Content 

95.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder or colourless 
crystals, deliquescent. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
soluble in glycerol. 

IDENTIFICATION 

A. Dilute 0.1 mL of solution S2 (see Tests) to 2 mL with 
water R. The solution gives reaction (a) of chlorides (2,3.1). 

B. Dilute 0.3 mL of solution $2 to 2 mL with water R. 

The solution gives the reaction of aluminium (23J). 

TESTS 
Solution SI 

Dissolve 10.0 g in distilled water R and dilute to 100 mL with 
die same solvent. 

Solution S2 

Dilute 50 mL of solution SI to 100 mL with water R. 
Appearance of solution 

Solution S2 is clear (2.2,1) and not more intensely coloured 
than reference solution B 7 (2, 2.2, Method II). 

Sulfates (2.4.13) 

Maximum 100 ppm, determined on solution SI. 

Iron (2.4.9) 

Maximum 10 ppm, determined on solution SL 

Alkali and alkaline-earth metals 

Maximum 0.5 per cent. 

To 20 mL of solution $2 add 100 mL of water R and heat to 
boiling. r Po the hot solution add 0.2 mL of methyl red 
solution R. Add dilute ammonia R1 until the colour of the 
indicator changes to yellow and dilute to 150 mL with 
water R '. Heat to boiling and filter. Evaporate 75 mL of the 
filtrate to dryness on a water-bath and ignite to constant 
mass. The residue weighs a maximum of 2,5 mg. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution SI complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R, 

Water (2.5.12) 

42.0 per cent to 48.0 per cent, determined on 50,0 mg. 

ASSAY 

Dissolve 0.500 g in 25.0 mL of water R. Carry out the 
complexometric titration of aluminium (2,5.11). Titrate with 
0.1 M zinc sulfate until the colour of the indicator changes 
from greyish-green to pink. Carry out a blank titration, 

1 mL of 0.1 M sodium edetate is equivalent to 24.14 mg 
of AIC1 3 j 6H 2 0. 
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Aluminium Hydroxide 1-115 


STORAGE 

In an airtight container. 

_ Phtur 


Aluminium Glycinate 

! / 0H 

AT .*H 2 0 

OH 

C 2 H (p A1N0 4 aH 2 0 135.1 41354-48-7 

Action and use 

Antacid. 

DEFINITION 

Aluminium Glycinate is a basic aluminium monoglycinatc, 
partly hydrated. It contains not less than 34.5% and not 
more than 38.5% of ALOj and not less than 9.9% and not 
more than 10 . 8 % of N, both calculated with reference to the 
dried substance. 

CHARACTERISTICS 

A white or almost white powder. 

Practically insoluble in water and in organic solvents. 

It dissolves in dilute mineral acids and in aqueous solutions 
of the alkali hydroxides. 

IDENTIFICATION 

A. Add 0.1 g to 10 mL of a solution prepared by dissolving 
0.84 g of citric add in 8 mL of Im sodium hydroxide and 
diluting to 20 mL with water. Add 0.5 mL of a 0.J% w/v 
solution of ninhydrin in methanol and warm. A purple colour 
is produced. 

B. Suspend i g in 25 mL of 0.5m hydrochloric add and heat 
gently until a clear solution is produced. Reserve half of the 
solution. To 2 mL of the solution add 0.15 mL of liquefied 
phenol shake and add carefully without shaking 5 mL of 
dilute sodium hypochlorite solution, A blue colour is produced. 

C. The solution reserved in test B yields the reaction 
characteristic of aluminium salts. Appendix VI. 

TESTS 

Acidity or alkalinity' 

pH of a suspension of 1 g in 25 mL of carbon dioxide-free 
water) 6.5 to 7.5, Appendix VI., 

Neutralising capacity 

Shake 0.2 g vigorously with 25 mL of 0 . Im hydmchbric add 
for 5 minutes and allow to stand for 5 minutes. The pH of 
the mixture is greater than 3.0, Appendix V L, 

Arsenic 

Dissolve 2.0 g in 18 mL of brominated hydrochloric add and 
32 mL of water . 25 mL of the resulting solution complies 
with the limit test for arsenic > Appendix VII (I ppm). 

Mercuric salts 

Dissolve 2,0 g in 10 mL of Im sulfuric acid, transfer to a 
separating funnel with the aid of water, dilute to about 
50 mL with water and add 50 mL of 0*5*f stdfurk add * 

Add 100 mL of water, 2 g of hydroxy famine hydrochloride, 

1 mL of 0.05 m disodium edetate and 1 ml. of glacial acetic 
add * Add 5 mL of chloroform, shake, allow to separate and 
discard the chloroform layer. Titrate the aqueous layer with a 



solution of dithizone in chloroform containing 8 |ig per mL 
until the chloroform layer remains green. After each addition, 
shake vigorously * allow the layers to separate and discard the 
chloroform layer. Repeat the operation using a solution 
prepared by diluting 1 mL of mercury standard solution 
(5 ppm Hg) to 100 mL with 0.5m sulfuric add and beginning 
at the words "Add 100 mL of water ,« * \ The volume of the 
dithkone solution required by the substance being examined 
does not exceed that required by the mercury standard 
solution. 

Chloride 

Dissolve 1.0 g in 10 mL of 2m nitric add and dilute to 
100 mL with water , 15 mL of the resulting solution complies 
with the limit for chlorides > Appendix VII (330 ppm}. 

Loss on dry ing 

When dried to constant weight at 130% loses not more than 
12.0% of its weight. Use l g. 

ASSAY 
For AljOj 

Dissolve 0.25 g in a mixture of 3 mL of Im hydrochloric add 
and 50 mL of rawer, add 50 mL of 0.05m disodium edetate VS 
and neutralise with Im sodium hydroxide using methyl red 
solution as indicator. Heat the solution to boiling, allow' to 
stand for 10 minutes on a water bath, cool rapidly, add 
about 50 mg of xylenol orange triturate and 5 g of hexamine 
and titrate the excess of disodium edetate with 0,05m lead 
nitrate VS until the solution becomes red. Each mL of 0. 05m 
disodium edetate VS is equivalent to 2.549 mg of Al^O*. 


Hydrated Aluminium Hydroxide for ** * % 
Adsorption ***** 

(Ph Eur monograph 1664) 

[A10(OH)] 3 hH z O 

PhEur _________ 

DEFINITION 

Content 

90,0 per cent to 110.0 per cent of the content of aluminium 
stated on the label. 

NOTE: shake the gel vigorously far at least 30 s immediately 
before examining. 

CHARACTERS 

Appearance 

White or almost white, translucent, viscous, colloidal gel. 

A supernatant may be formed upon standing. 

Solubility 

A clear or almost clear solution is obtained with alkali 
hydroxide solutions and mineral acids* 

IDENTIFICATION 

Solution S (see Tests) gives the reaction of aluminium. 

To 10 mL of solution S add about 0.5 mL of dilute 
hydrochloric add R and about 0*5 mL of thictacetamide 
reagent R . No precipitate is formed. Add dropwise 5 mL of 
dilute sodium hydroxide solution R. Allow to stand for 1 h. 

A gelatinous white precipitate is formed which dissolves upon 
addition of 5 mL of dilute sodium hydroxide solution R. 
Gradually add 5 mL of ammonium chloride solution R and 
allow to stand for 30 min. The gelatinous white precipitate is 
re-formed. 
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TESTS 
Solution S 

Add 1 g to 4 mL of hydrochloric acid R. Heat at 60 3 C for 
1 h, cool, dilute to 50 mL with distilled water R and filter if 
necessary . 
pH (2,2.3) 

55 to 8.5* 

Adsorption power 

Dilute the substance to be examined with distilled water R to 
obtain an aluminium concentration of 5 mg/mL, Prepare 
bovine albumin R solutions with the following concentrations 
of bovine albumin: 0*5 mg/mL, 1 mg/mL, 2 mg/mL, 

3 mg/mL, 5 mg/mL and 10 mg/mL. If necessary, adjust the 
gd and the bovine albumin R solutions to pH 6.0 with dilute 
hydrochloric acid R or dilute sodium hydroxide solution R. 

For adsorption, mix 1 pan of the diluted gel with 4 parts of 
each of the solutions of bovine albumin R and allow to stand 
at room temperature for I h. During this time shake the 
mixture vigorously at least 5 times. Centrifuge or filter 
through a non-protein-retaining filter. Immediately determine 
the protein content (2.5.33 } Method 2) of either the 
supernatant or the filtrate. 

It complies with the test if no bovine albumin is detectable in 
the supernatant or filtrate of the 2 mg/mL bovine albumin R 
solution (maximum level of adsorption) and in the 
supernatant or filtrate of bovine albumin R solutions of lower 
concentrations. Solutions containing 3 mg/mL, 5 mg'mL and 
10 mg/mL bovine albumin R may show bovine albumin in the 
supernatant or filtrate, proportional to the amount of bovine 
albumin in die solutions. 

Sedimentation 

If necessary, adjust the substance to be examined to pH 6.0 
using dilute hydrochloric acid R or dilute sodium hydroxide 
solution R. Dilute with distilled xvater R to obtain an 
aluminium concentration of approximately 5 mg/mL. If the 
aluminium content of the substance to be examined is loiver 
than 5 mg/mL, adjust to pH 6.0 and dilute with a 9 g/L 
solution of sodium chloride R to obtain an aluminium 
concentration of about 1 mg mL. After shaking for at least 
30 s, place 25 mL of the preparation in a 25 mL graduated 
cylinder and allow 1 to stand for 24 h. 

It complies with the test if the volume of the dear 
supernatant is less than 5 mL for die gel with an aluminium 
content of about 5 mg/mL. 

It complies with the test if the volume of the dear 
supernatant is less chan 20 mL for the gel with an aluminium 
content of about 1 mg/mL. 

Chlorides (2,4,4) 

Maximum 0.33 per cent. 

Dissolve 0.5 g in 10 mL of dilute nitric acid R and dilute to 
500 mL with water R. 

Nitrates 

Maximum 100 ppm. 

Place 5 g in a test-tube immersed in ice-water, add 0.4 mL 
of a 100 g/L solution of potassium chloride R> 0 ,1 mL of 
diphenylamine solution R and, drop wise with shaking, 5 mL of 
sulfuric acid R . Transfer the tube to a water-bath at 50 C. 
After 15 min, any blue colour in the solution is not more 
intense than that in a standard prepared at the same time 
and in the same manner using 5 mL of nitrate standard 
solution (100 ppm NOi) R, 

Sulfates (2.4,13) 

Maximum 0.5 per cent. 

Dilute 2 mL of solution S to 20 mL with water R, 


Ammonium (2. 4. /> Method B) 

Maximum 50 ppm, determined on 1.0 g. 

Prepare the standard using 0.5 mL of ammonium standard 
solution (WO ppm NH±) R. 

Arsenic (2.4.2 y Method A) 

Maximum 1 ppm, determined on 1 g. 

Iron (2,4,9) 

Maximum 15 ppm, determined on 0.67 g. 

Heavy metals ( 2,4.8) 

Maximum 20 ppm. 

Dissolve 2.0 g in 10 mL of dilute nitric add R and dilute to 
20 mL with water R. The solution complies w r ith test A. 
Prepare the reference solution using lead standard solution 
(2 ppm Pb) R, 

Bacterial endotoxins (2.6,14) 

Less than 5 IU of endotoxin per milligram of aluminium, if 
intended for use in the manufacture of an adsorbed product 
without a further appropriate procedure for the removal of 
bacterial endotoxins. 

ASSAY 

Dissolve 2,50 g in 10 mL of hydrochloric acid R, heating for 
30 min at 100 3 C on a water-bath. Cool and dilute to 20 mL 
with xvater R. To 10 mL of the solution, add concentrated 
ammonia R until a precipitate is obtained. Add the smallest 
quantity of hydrochloric acid R needed to dissolve the 
precipitate and dilute to 20 mL with water R, Cany out the 
complexomeuic titration of aluminium (2.5.//). Carry out a 
blank titration. 

STORAGE 

At a temperature not exceeding 30 X. Do not allow to 
freeze. If the substance is sterile, store in a sterile, airtight, 
tamper-proof container. 

LABELLING 

The label states the declared content of aluminium. 

____ _ ___ Pfi&r 


Dried Aluminium Hydroxide 

(Hydrated Aluminium Oxide , * 

Ph Bur monograph 0311) 

Action and use 
Antacid. 

Preparations 

Aluminium Hydroxide Oral Suspension 
Ghewable Aluminium Hydroxide Tablets 
Chewable Compound Magnesium Trisilicate Tablets 
Co-magaldrox Oral Suspension 
Co-magaldrox Tablets 

Ph Em . _ 

DEFINITION 

Content 

47,0 per cent to 60.0 per cent of AI 2 O 3 (M r 102,0). 

CHARACTERS 

Appearance 

White or almost white * amorphous powder. 

Solubility 

Practically insoluble in water. It dissolves in dilute mineral 
acids and in solutions of alkali hydroxides. 





2017 


Aluminium Magnesium Silicate 1-117 


IDENTIFICATION 

Solution S (sec Tests) gives the reaction of aluminium 

(2.3.1). 

TESTS 
Solution S 

Dissolve 2.5 g in 15 mL of hydrochloric acid R, heating on a 
water-bath. Dilute to 1 00 mL with distilled water R. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2,2.1) and not more intensely coloured than 
reference solution GY 6 (2.2.2 , Method II). 

Alkaline impurities 

Shake 1.0 g with 20 mL of carbon dioxide-free water R for 
I min and filter* To 10 mL of the filtrate add 0 . J mL of 
phenolphthakm solution R. Any pink colour disappears on the 
addition of 0,3 mL of 0.1 M hydrochloric acid. 

Neutralising capacity 

Carry out the test at 37 C C. Disperse 0.5 g in 100 mL of 
water R, heat, add 100.0 mL of 0.1 M hydrochloric add, 
previously heated, and stir continuously; the pH (2.2.3) of 
the solution after ID min, 15 min and 20 min is not less than 
1 . 8 , 2.3 and 3.0 respectively and is at no time greater than 
4*5* Add 10.0 mL of 0*5 M hydrochloric add, previously 
heated, stir continuously for 1 b and titrate with 0. / M 
sodium hydroxide to pH 3.5; not more than 35.0 mL of 0* / M 
sodium hydroxide is required. 

Chlorides (. 2.4.4) 

Maximum 1 per cent* 

Dissolve 0.1 g with heating in 10 mL of dilute nitric acid R 
and dilute to 100 mL with water R. Dilute 5 mL of the 
solution to 15 mL with water R * 

Sulfates (2.4.13) 

Maximum 1 per cent* 

Dilute 4 mL of solution S to 100 mL with distilled water R. 
Arsenic (2.4.2, Method A) 

Maximum 4 ppm, determined on 10 mL of solution S. 
Heavy metals (2.4.8) 

Maximum 60 ppm . 

Neutralise 20 mL of solution S with concentrated ammonia R> 
using metanilyellow solution R as an external indicator. Filter, 
if necessary* and dilute to 30 ml* with water R. 12 mL of the 
solution complies with test A. Prepare the reference solution 
using 10 mL of lead standard solution (1 ppm Pb) R. 

Microbial contamination 

TAMC: acceptance criterion 10 5 CFU/g (2,6.12). 

TYMC; acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of bile-tolerant gram-negative bacteria (2.6.13). 
Absence of Escherichia coli (2.6.13). 

ASSAY 

Dissolve 0.800 g in 10 mL of hydrochloric acid Rfy heating on 
a water-bath* Cool and dilute to 50*0 mL with water R. 

To 10.0 mL of die solution add dilute ammonia R1 until a 
precipitate begins to appear. Add die smallest quantity' of 
dilute hydrochloric acid R needed to dissolve the precipitate 
and dilute to 20 mL with water R * Carry out the 
comp] exometric titration of aluminium (2,5, If), 

1 mL of OJ M sodium edetate is equivalent to 5*098 mg 
of AL 0 J. 

STORAGE 

In an airtight container, at a temperature not 
exceeding 30 C C. 


FUNCTIONALITY-RELATED CHARACTERISTICS 

77m section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5. 15). This section is a non-mandatory pan of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever restdts for a particular characteristic are 
reported r the control method must be indicated. 

The fallowing characteristics may be relevant for hydrated 
aluminium oxide used as adsorbent. 

Particle-size distribution (2.9.31) 

Specific surface area (2.9.26) 

, ___ PhEur 


Aluminium Magnesium Silicate * * 

(Ph. Eur. monograph 1388) * * * 

Action and use 

Excipient, 

ME* ___ 

DEFINITION 

Mixture of particles with colloidal panicle size of 
montmorillonite and saponiie, free from grit and non- 
swellablc ore. 

Content 

— aluminium (Al; A t 26.98): 95*0 per cent to 105.0 per cent 
of the value stated on the label; 

— magnesium (Mg; A v 24,30): 95.0 per cent to 
105.0 per cent of the value stated on the label. 

CHARACTERS 

Appearance 

Almost white powder, granules or plates* 

Solubility 

Practically insoluble in water and in organic solvents* 

It swells in water to produce a colloidal dispersion. 

IDENTIFICATION 

A. Fuse 1 g with 2 g of anhydrous sodium carbonate R. Warm 
the residue with water R and filter* Acidify the filtrate with 
hydrochloric acid R and evaporate to dryness on a water-bath, 
0.25 g of the residue gives the reaction of silicates (2.3.1). 

B. Dissolve the remainder of the residue obtained in 
identification test A in a mixture of 5 mL of dilute hydrochloric 
acid R and 10 mL of water R. Filter and add ammonium 
chloride buffer solution pH 10,0 R. A white, gelatinous 
precipitate is formed. Centrifuge and keep the supernatant 
for identification C* Dissolve the remaining precipitate in 
dilute hydrochloric add R. The solution gives the reaction of 
aluminium (2,3,1). 

C* The supernatant obtained after centrifugation in 
identification test B gives the reaction of magnesium (2.3.1), 

TESTS 

pH (2.2,3) 

9.0 to 10.0. 

Disperse 5,0 g in 100 mL of carbon dioxide-free water R. 
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Arsenic (2.4.2 , Method A) 

Maximum 3 ppm. 

Transfer 16.6 g to a 250 mL beaker containing 100 mL of 
dilute hydrochloric acid R. Mix, cover with a watch glass and 
boil gently, with occasional stirring, for 15 min. Allow' the 
insoluble matter to settle and decant the supernatant through 
a rapid-flow filter papa- into a 250 mL volumetric flask, 
retaining as much sediment as possible in the beaker. To the 
residue in the beaker add 25 mL of hot dilute hydrochloric 
add stir, heal to boiling, allow the insoluble matter to 
settle and decant the supernatant through the filter into the 
volumetric flask. Repeat the extraction with 4 additional 
quantities, each of 25 mL, of hot dilute hydrochloric acid R, 
decanting each supernatant through the filter into the 
volumetric flask. At the last extraction, transfer as much of 
the insoluble matter as possible onto the filter. Allow the 
combined filtrates to cool to room temperature and dilute to 
250.0 mL with dilute hydrochloric add R. Dilute 5.0 mL of 
this solution to 25,0 mL with dilute hydrochloric add R. 

Lead 

Maximum 15 ppm. 

Atomic absorption spectrometry (2.2.23 , Method!). 

Test solution Transfer 10.0 g to a 250 mL beaker containing 
100 mL of dilute hydrochloric add R. Mix, cover with a w r atch 
glass and boil for 15 min. Allow to cool to room temperature 
and allow the insoluble matter to settle. Decant the 
supernatant through a rap id-flow' filter paper into a 400 mL 
beaker. To the insoluble matter in die 250 mL beaker add 
25 mL of hot water R. Stir, allow the insoluble matter to 
settle and decani the supernatant through the filter into the 
400 mL beaker. Repeat the extraction with 2 additional 
quantities, each of 25 mL, of water R y decanting each time 
the supernatant through the filter into the 400 mL beaker. 
Wash the filter with 25 mL of hot water R y collecting this 
filtrate in the 400 mL beaker. Concentrate the combined 
filtrates to about 20 mL by gently boiling. If a precipitate 
appears, add about 0.1 mL of nitric add R 7 heat to boiling 
and allow 7 to cool to room temperature. Filter the 
concentrated extracts through a rapid-ftow T filter paper into a 
50 mL volumetric flask. Transfer the remaining contents of 
the 400 mL beaker through the filter paper and into the flask 
with water R. Dilute this solution to 50.0 mL with water R. 
Reference solutions Prepare the reference solutions using lead 
standard solution (10 ppm Pb) R> diluted as necessary with 
water if. 

Source Lead hollow-cathode lamp, 

Wavelength 217 nm. 

Atomisation device Oxidising air-acetylene flame. 

Loss on drying (2.2.32) 

Maximum 8,0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C, 

Microbial contamination 

TAMC; acceptance criterion 10* CFU/g (2.6.12). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia cofi (2. 6A 3). 

ASSAY 

Aluminium 

Atomic absorption spectrometry (2.2.23 , Method /), 

Test solution In a platinum crucible mix 0.200 g with 1.0 g of 
lithium metaborate /?, Heat slowly at first and ignite at 
1000-1200 "C for 15 min. Allow to cool, then place the 
crucible in a 100 mL beaker containing 25 mL of dilute nitric 
add R and add an additional 50 mL of dilute nitric add R t 


filling and submerging the crucible. Place a 
polytetrafluoroethylene-coated magnetic stirring bar in the 
crucible and stir gently with a magnetic stirrer until 
dissolution is complete. Pour the contents into a 250 mL 
beaker and remove the crucible. Warm the solution and 
transfer through a rapid-flow' filter paper into a 250 mL 
volumetric flask, wash the filter and beaker with water R and 
dilute to 250,0 mL with water R (solution A). To 20.0 mL of 
solution A add 20 mL of a 10 gT solution of sodium 
chloride R and dilute to 100.0 mL with water R. 

Reference solutions Dissolve, with gentle heating, l .000 g of 
aluminium R in a mixture of 10 mL of hydrochloric add R and 
10 mL of water R . Mow to cool, then dilute to 1000,0 mL 
with water R (1 mg of aluminium per millilitre). Into 3 
identical volumetric flasks, each containing 0.20 g of sodium 
chloride J?, introduce 2,0 mL, 5.0 mL and 10.0 mL of this 
solution respectively, and dilute to 100.0 mL with water R, 
Source Aluminium hollow-cathode lamp. 

Wavelength 309 nm. 

Atomisation device Oxidising acetylene-nitrous oxide flame. 

Magnesium 

Atomic absorption spectrometry ( 2.2.23 , MethodI). 

Test solution Dilute 25.0 mL of solution A, prepared in the 
assay for aluminium, to 50.0 mL with water R. To 5.0 mL of 
this solution add 20.0 mL of lanthanum nitrate solution R and 
dilute to 100.0 mLwith water R. 

Reference solutions Place 1.000 g of magnesium R in a 250 mL 
beaker containing 20 mL of water R and carefully add 20 mL 
of hydrochloric add R y warming if necessary to dissolve. 
Transfer the solution to a volumetric flask and dilute to 
1000.0 mL with water R (1 mg of magnesium per millilitre). 
Dilute 5.0 mL of this solution to 250.0 mL with water R . 

Into 4 identical volumetric flasks, introduce 5.0 mL 
10,0 mL 15.0 mL and 20.0 mL of the solution respectively. 
To each flask add 20.0 mL of lanthanum nitrate solution R 
and dilute to 100,0 mL with water R. 

Source Magnesium hollow-cathode lamp. 

Wavelength 285 nm. 

Atomisation device Reducing air-acetylene flame, 

LABELLING 

The label states the content of aluminium and magnesium, 

_____ PhEtr 


Dried Aluminium Phosphate 

** i 

(Aluminium Phosphate, Hydrated\ Ph . Eur. 
monograph 1598) 

AIPO^zO 122.0 

(anhydrous substance) 

Action and use 

Antacid. 

Ph&r ___ 

DEFINITION 

Content 

94.0 per cent to 102.0 per cent of AlPO,j (122,0) (ignited 
substance). 

It contains a variable quantity of water. 





2017 


Aluminium Phosphate Gel 1-119 


CHARACTERS 

Appearance 

While or almost white powder. 

Solubility 

Very slightly soluble in water, practically insoluble in ethanol 
(96 per cent). It dissolves in dilute solutions of mineral adds 
and alkali hydroxides. 

IDENTIFICATION 

A. Solution S (see Tests) gives reaction (b) of phosphates 
1 2.3.1). 

B. Solution S gives the reaction of aluminium (2.5, /)♦ 

TESTS 
Solution S 

Dissolve 2.00 g in dilute hydrochloric acid R and dilute to 
100 mL with the same add. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2.2, Method IT). 
pH (2,2.1) 

55 to 7,2 

Shake 4.0 g with carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Chlorides (2.4.4) 

Maximum 1 .3 per cent. 

Dissolve 50,0 mg in 10 mL of dilute nitric acid R and dilute 
to 200 mL with water R r 

Soluble phosphates 

Maximum 1.0 per cent, calculated as P0 4 1_ . 

Test solution Stir 5,0 g with 150 mL of water R for 2 h. Filter 
and wash the filter with 50 mL of water R< Combine the 
filtrate and the washings and dilute to 250 0 mL with 
water R, Dilute 10.0 mL of this solution to 100.0 mL with 
water R , 

Reference solution (a) Dissolve 2.86 g of potassium dihydrogen 
phosphate R in water R and dilute to 1 00 mL with the same 
solvent. 

Reference solution (b) Dilute 1 mL of reference solution (a) to 
5 mL with water R, 

Reference solution (c) Dilute 3 mL of reference solution (a) to 
5 mL with water R . 

Treat each solution as follows. To 5,0 mL add 4 mL of dilute 
sulfuric acid R, 1 mL of ammonium molybdate solution J ? 3 5 mL 
of water R and 2 mL of a solution containing 0.10 g of 4- 
merhylaminophenoi sulfate R> 0.5 g of anhydrous sodium sulfite R 
and 20.0 g of sodium metabisulfite R m 100 mL of water R. 
Shake and allow to stand for 15 min. Dilute to 25.0 mL with 
water R and allow to stand for a further 15 min. Measure the 
absorbance (2.2.25) at 730 rnn. Calculate the content of 
soluble phosphates from a calibration curve prepared using 
reference solutions (a), (b) and (c) after treatment. 

Sulfates (2,4.13) 

Maximum 0.6 per cent. 

Dilute 8 mL of solution S to 100 mL w'ith distilled water R. 
Arsenic (2.4,2) 

Maximum l ppm. 

1,0 g complies with limit test A. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

Dissolve 1.0 g in dilute hydrochloric acid R and dilute to 
20 mL with the same acid, 12 mL of the solution complies 
with test A. Prepare the reference solution using lead standard 
solution (1 ppm Ft) R. 


Loss on ignition 

10.0 per cent to 20.0 per cent, determined on i.OOG g at 
800 ± 50 "C, 

Neutralising capacity 

Add 0.50 g to 30 mL of 0.1 M hydrochloric acid previously 
heated to 37 C and maintain at this temperature for 15 min 
while stirring. The pH (2,2.5) of the mixture after 15 min at 
37 X is 2.0 to 2.5. 

ASSAY 

Dissolve 0.400 g in 10 ml of dilute hydrochloric acid R and 
dilute to 100,0 mL with water R , To 10.0 mL of the 
solution* add 10.0 mL of 0.1 M sodium edetate and 30 mL of 
a mixture of equal volumes of ammonium acetate solution R 
and dilute acetic add R. Boil for 3 min, then cool. Add 25 mL 
of ethanol (96 per cent) R and 1 mL of a freshly prepared 
0.25 g/L solution of diihizone R in ethanol (96 per cent) R. 
Titrate the excess of sodium edetate with 0.1 M zinc sulfate 
until the colour changes to pink. 

I mL of 0.1 M sodium edetate is equivalent to 12.20 mg of 
AlP0 4 . 

STORAGE 

In an airtight container. 

________ PttEur 


Aluminium Phosphate Gel * * 

** ** 

(Ph Eur monograph 2166) * 

Action and use 

Antacid; vaccine adjuvant. 

PtiEt* ______ 

DEFINITION 

Hydrated AJPO 4 in gel form. 

Content 

19,0 per cent to 21.0 per cent of AIPO 4 . 

CHARACTERS 

Appearance 

Gd, 

Solubility 

Practically insoluble in water* in ethanol (96 per cent) and in 
methylene chloride. It dissolves in dilute solutions of mineral 
adds. 

IDENTIFICATION 

A. Solution S (see Tests) gives reaction (b) of phosphates 

(2.3.1). 

B. Solution S gives the reaction of aluminium (2.5./). 

C. It complies with the assay. 

TESTS 
Solution S 

Dissolve 2.00 g in dilute hydrochloric add R and dilute to 
100 mL with the same actd. 

pH (2,2.3) 

6.0 to 8 . 0 , 

Peroxides 

Maximum 150 ppm, expressed as hydrogen peroxide. 

Test solution Dissolve with heating 1.0 g of the substance to 
be examined in 5 mL of dilute hydrochloric acid iE* then add 
5 mL of water R and 2 mL of dwanadium pentoxide solution in 
sulfuric acid R. 
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Reference solution Dilute 1,0 mL of dilute hydrogen peroxide 
solution R to 200.0 mL with water R. To ! mL of this 
solution add 9 mL of water R and 2 mL of dmanadum 
pmtoxide solution in sulfuric acid R. 

The test solution is not more intensely coloured chan the 
reference solution. 

Chlorides (2.4.4) 

Maximum 500 ppm. 

Dissolve L3 g in 5 mL of dilute nitric acid R and dilute to 
200 mL with water /?. 

Soluble phosphates 

Maximum 0.5 per cent* expressed as PO*. 

Test solution Centrifuge 10.0 g until a clear supernatant is 
obtained. To 2.00 mL of the supernatant add 20.0 mL of a 
10.3 g/L solution of hydrochloric acid R and dilute to 
100,0 mL with water R. To 10.0 mL of this solution add 
10.0 mL of nitro-mdybdovanadk reagent R and dilute to 
50.0 mL with water R . Allow' to stand protected from light 
for 15 min. 

Reference solution Add 10.0 mL of nitro-molybdcvanadic 
reagent R to 10.0 mL of a 143 mg/L solution of potassium 
dihydrogen phosphate R and dilute to 50,0 mL with water R. 
Allow' to stand protected from light for 15 min. 

Measure the absorbances (2.2.25) of the 2 solutions at 
400 run, The absorbance of the lest solution is not greater 
than that of the reference solution. 

Sulfates (2. 4.13} 

Maximum 0.2 per cent. 

Dilute 25 mL of solution S to 100 mL with distilled water R. 

Soluble aluminium 

Maximum 50 ppm. 

To 16.0 g add 50 mL of water R Heat to boiling for 5 min. 
Cool and centrifuge. Separate the supernatant. Wash the 
residue with 20 mL of water R and centrifuge. Separate the 
supernatant and add to ihc first supernatant. To the 
combined supernatants add 5 mL of hydrochloric acid R and 
20 mL of water R. Introduce all of this solution into a 
500 mL conical flask and cany out the complexometric 
titration of aluminium (2.5.11) using 0.01 M sodium edelate. 

Arsenic (2.4.2, Method A) 

Maximum 1 ppm, determined on l .0 g. 

Heavy metals (2, 4.8) 

Maximum 10 ppm. 

Dissolve 4.0 g in dilute hydrochloric acid R and dilute to 
20 mL w'ith the same acid, 12 mL of the solution complies 
with test A. Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Acid neutralising capacity' 

Add 2.0 g to 30 mL of 0.1 M hydrochloric add heated to 
37 °C and maintain at 37 C while shaking. Determine the 
pH after 15 min. The pH (2.2.3) of the mixture is 2.0 to 2.5. 

Residue on ignition 

10.0 per cent to 23.0 per cent. 

Heat 0.500 g at 50 C for 5 hours* then ignite at 
500 i 50 C until constant mass. 

Microbial contamination 

TAMC: acceptance criterion IQ 3 CFU/g (2.6.12). 

TYMC; acceptance criterion IQ 2 CFU/g (2.6.12). 

Absence of bile-tolerant gram-negative bacteria (2.6.13). 
Absence of Escherichia coli (2.6.13). 


ASSAY 

Dissolve with heating 0.300 g in 5 mL of dilute hydrochloric 
acid R. Add 45 mL of water R t 10,0 mL of 0.1 M sodium 
edeiate and 30 mL of a mixture of equal volumes of 
ammonium acetate solution R and dilute acetic acid R. Heat to 
boiling and maintain boiling for 3 min. Cool, then add 
25 mL of ethanol (96 per cent) R. Titrate with 0.1 M zinc 
sulfate, determining the end-point potentiometricallv (2.2.20). 

1 mL of 0.1 Af zinc sulfate is equivalent to 12.2 mg of A1P0 4 . 

STORAGE 

In an airtight container. 

_________ - PttEur 


Aluminium Powder 

A] 26.98 7429-90- 5 

Action and use 

Topical protective. 

Preparation 

Compound Aluminium Paste 

DEFINITION 

Aluminium Pow'der consists mainly of metallic aluminium in 
the form of very small flakes, usually with an appreciable 
proportion of aluminium oxide; it is lubricated w r ith stearic 
acid to prevent oxidation. It contains not less than 86.0% of 
Al, calculated with reference to the substance freed from 
lubricant and volatile matter. 

CHARACTERISTICS 

A silvery grey powder. 

Practically insoluble in water and in ethanol (96%). 

It dissolves in dilute acids and in aqueous solutions of alkali 
hydroxides, with the evolution of hydrogen. 

IDENTIFICATION 

A solution in 2m hydrochloric add yields the reaction 
characteristic of aluminium salts. Appendix VI. 

TESTS 

Surface-coveting power 

Not less than 4000 cm’ per g when determined by the 
following method. Fill w r ith water a shallow trough measuring 
approximately 60 cm x 12 cm x 1.5 cm, fitted with a 
movable partition so constructed that it is a sliding fit and 
can be used to divide the trough into two rectangular areas. 
Place the movable partition near one end and sprinkle 50 mg 
of the substance being examined on the surface of the liquid 
confined in the smaller area. Using a glass rod, spread the 
powder evenly over the liquid surface until an unbroken film 
covers the entire surface. Move the partition so as to increase 
the area confined and again spread the powder to cover the 
increased surface. Continue this process and determine the 
maximum unbroken surface area obtained. The surface- 
covering power is the area covered per g of the powder at the 
breaking point of the film. 

Iron 

Dissolve 10 mg in 20 mL of 2m hydrochloric acid and dilute to 
100 mL with water. 10 mL of the resulting solution complies 
with the limit test for iron, Appendix VII (1,0%), 

Lead 

Use two solutions prepared in the following manner. 

For solution (1) boil 0.40 g with 20 mL of 2 m hydrochloric 
acid and 10 mL of water until effervescence ceases, add 
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0.5 mL of nitric add, boil for 30 seconds and cool; add 2 g of 
ammonium chloride and 2 g of ammonium thiocyanate, extract 
with three 10 mL quantities of a mixture of equal volumes of 
amyl alcohol and ether , discard the extracts and add 2 g of 
citric acid. For solution (2) dissolve 2 g of citric add in 10 mL 
of 2m hydrochloric add and add 4 mL of lead standard solution 
(10 ppm Pb). Make solutions (1) and (2) alkaline with 5m 
ammonia and to each add 1 mL of potassium cyanide solution 
PbT. The solutions should be not more than faintly 
opalescent. If the colours of the solutions differ* equalise by 
the addition of about 0.2 mL of a highly diluted solution of 
burnt sugar or other non-reactive substance. Dilute each 
solution to 50 mL with water * add 0.1 mL of a 10% w/v 
solution of sodium sulfide to each and mix thoroughly. 

The colour produced in solution (1) is not more intense than 
that produced in solution (2)* when viewed against a white 
background (100 ppm). 

Other metals 

Dissolve 2 g in 40 mL of 2m hydrochloric add. Dilute 20 mL 
of the solution to 100 mL with water, make alkaline to litmus 
paper by the addition of 5 m ammonia, boil and filter. 

Evaporate the filtrate to dryness* add 0.05 mL of sulfuric add 
and ignite. The residue weighs not more than 2 mg. 

Lubricant 

To 2 g add 100 mL of hot water, cover and add* drop wise* 
sufficient of a mixture of equal volumes of hydrochloric acid 
and water to dissolve the metal almost completely. Heat to 
complete dissolution* cool* filter through a hardened filter 
paper and wash the vessel and filter paper thoroughly with 
zvater, dry both the vessel and paper at room temperature. 
Extract the paper with three 100-rnL quantities of boiling* 
freshly distilled acetone, using the original vessel to contain 
the solvent and then wash the paper with five 10-mL 
quantities of freshly distilled acetone. Evaporate the combined 
filtrate and washings to dryness using a rotary evaporator. 

The residue, after drying at 105° for 30 minutes and allowing 
to cool* weighs 10 to 60 mg. 

When the basin containing the residue is floated in a beaker 
of water suitably stirred and heated* the residue melts 
between 40 l and 60°. The residue is almost completely 
soluble, with effervescence, in hot dilute sodium carbonate 
solution . 

Volatile matter 

When heated to constant w T eight at 105°, loses not more than 
0.5% of its weight. Use 1 g. 

ASSAY 

Transfer 0.2 g, previously freed from lubricant by successive 
washing with acetone and drying* to a three-necked 500 mL 
flask fitted with a 150 mL dropping funnel, an inlet tube 
connected to a cylinder of carbon dioxide and an outlet tube 
dipping into a water trap. Add 60 mL of water and disperse 
the substance being examined; replace the air by carbon 
dioxide and add 100 mL of a solution containing 56 g of 
ammonium iron(ni) sulfate and 7.5 mL of sulfuric add in water. 
While maintaining an atmosphere of carbon dioxide in the 
flask* heat to boiling, boil for 5 minutes after the sample has 
dissolved, cool rapidly to 20° and dilute to 250 mL with 
water . To 50 mL add 15 mL of orthophosphoric acid and 
titrate with 0.02m potassium permanganate VS. Each mL of 
0.02m potassium permanganate VS is equivalent to 0.8994 mg 
of Al. 


Aluminium Sodium Silicate * * 

* * 

(Ph Eur monograph 1676) ** 

PhEvr ______ 

DEFINITION 

Silicic acid aluminium sodium salt of synthetic origin. 

Content 

— aluminium (Al; 26.98); 2.7 per cent to 7.9 per cent (dried 
substance); 

— sodium (Na; 22.99); 3.7 per cent to 6.3 per cent (dried 
substance), 

CHARACTERS 

Appearance 

White or almost white, fine* light, amorphous powder. 

Solubility 

Practically insoluble in water and in organic solvents. 

IDENTIFICATION 

A. Transfer 1.0 g to a 100 mL beaker and add 10 mL of 
dilute hydrochloric acid R. Mix* cover with a watch glass and 
boil for 15 min. Allow to cool to room temperature* mix and 
centrifuge the solution. 2 mL of the supernatant gives the 
reaction of aluminium (2.3.1). 

B. 2 mL of the supernatant obtained in identification test A 
gives reaction (a) of sodium (2.5./). 

C. 0.2 g gives the reaction of silicates (2.5. J), 

TESTS 

pH (2.25) 

9.5 to 11.5. 

Disperse 5.0 g in 100 mL of carbon dioxide-free water R. 
Arsenic (2.4.2, Method A) 

Maximum 3 ppm. 

Transfer 8.3 g to a 250 mL beaker containing 50 mL of 
dilute hydrochloric add R. Mix* cover with a watch glass and 
boil gently, with occasional stirring, for 15 min. Centrifuge, 
and decant the supernatant through a rapid-flow filter paper 
into a 250 mL volumetric flask. To the residue in the beaker, 
add 25 mL of hot dilute hydrochloric add R, stir, centrifuge* 
and decant the supernatant through the same filter into the 
volumetric flask. Repeat the extraction with 3 additional 
quantities, each of 25 mL* of hot dilute hydrochloric acid R * 
filtering each supernatant through this filter into the 
volumetric flask. Allow the combined filtrates to cool to room 
temperature and dilute to 250.0 mL with dilute hydrochloric 
add R. Dilute 10.0 mL of the solution to 25.0 mL with 
water R. 

Lead 

Maximum 5 ppm. 

Atomic absorption spectrometry (2.2.25, Method I), 

Test solution Transfer 5.0 g to a 250 mL beaker containing 
50 mL of dilute hydrochloric add R. Mix, cover with a watch 
glass and boil for 15 min. Allow to cool to room 
temperature. Centrifuge, and decant the supernatant through 
a rapid-flow filter paper into a 250 mL beaker. To the 
insoluble matter add 25 mL of hot water R. Stir vigorously* 
centrifuge, and decant the supernatant through the same 
filter into the beaker. Repeat die extraction with 2 additional 
quantities* each of 25 mL, of hot water R, decanting each 
supernatant through the filter into the beaker. Wash the filter 
with 25 mL of hot water R , collecting the filtrate in the 
beaker. Concentrate the combined filtrates by gently boiling 
to about 15 mL. Add about 0,05 ml. of heavy metal-free nitric 
acid i?* heat to boiling and allow to cool to room 
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temperature. Filter the concentrated extracts through a rapid- 
flow filter paper into a 25 mL volumetric flask. Transfer the 
remaining contents of the beaker through the filter paper and 
into the volumetric flask with water R and dilute to 25.0 mL 
with the same solvent. 

Reference solutions Into 4 separate 100 mL volumetric flasks, 
introduce respectively 3.0 mL* 5,0 mL* 10.0 mL and 
15.0 mL of lead standard solution (10 ppm Pb) J?, add 
0.20 mL of heavy metal-free nitric acid R and dilute to 
100,0 mL with water R. 

Source Lead hollow-cathode lamp. 

Wavelength 217.0 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying {2*2.32) 

Maximum 8.0 per cent, determined on 1.000 g by drying in 
an oven at 105 n C for 4 h. 

Loss on ignition 

5,0 per cent to 11.0 per cent (dried substance), determined 
on 1.000 g by ignition in a platinum crucible to constant 
mass at 1000 ± 25 "C. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC; acceptance criterion 10 ; CFU/g ( 2.6.12 ), 

Absence of Escherichia coli (2.6J3), 

ASSAY 

Aluminium 

Atomic absorption spectrometry (2.2.23 , Method /). 

Add mixture Add 50 mL of nitric acid R to 500 mL of 
water R. Dissolve in this solution 17 g of tartaric add R and 
dilute to 1000 mL with water R . 

Blank solution Dissolve 1.4 g of anhydrous lithium metaborate R 
in 60 mL of the acid mixture and dilute to 200 mL with 
water R. 

Test solution In a platinum crucible mix 0.200 g with 1.4 g of 
anhydrous lithium metaborate R. Heat slowly at first and ignite 
at 1100 ± 25 °C for 15 min. Cool, then place the crucible 
in a 100 mL beaker containing 60 mL of the add mixture. 
Place a polytetrafluoroethylene-coated magnetic stirring bar 
in the crucible and stir gently with a magnetic stirrer for 
16 h, Transfer the contents of the crudble into a 200 mL 
volumetric flask. Wash the crucible, the magnetic stirring bar 
and the beaker with water R and dilute to 200.0 mL with the 
same solvent (solution A), To 10.0 mL of this solution, add 
1.0 mL of lanthanum chloride solution R and dilute to 
50,0 ml. with water R. 

Reference solutions Into 5 separate 50 mL volumetric flasks, 
introduce respectively 1.0 mL, 2,5 mL, 5.0 mL, 7.5 mL and 
10.0 mL of aluminium standard solution (100 ppm Al) add 
1 mL of lanthanum chloride solution R and 10 mL of the blank 
solution, and dilute to 50.0 mL with water /?, 

Source Aluminium hollow-cathode lamp. 

Wavelength 309.3 nm. 

Atomisation device Acetylene-nitrous oxide flame. 

Sodium 

Atomic emission spectrometry (2,2.22, Method 1). 

Test solution To 2.0 mL of solution A, prepared in the assay 
of aluminium, add 1 mL of a 12.5 g/L solution of caesium 
chloride R and dilute to 20.0 mL with water R. 

Reference solutions Into 5 separate 200 mL volumetric flasks, 
each containing 10 mL of a 12.5 g/L solution of caesimn 
chloride R , introduce respectively L0 mL, 2.0 mL, 4.0 mL, 


6,0 mL and 10,0 mL of sodium standard solution 
(200 ppm Na) R and dilute to 200.0 mL with water R . 
Wavelength 589.0 nm, 

___ PhEut 


Aluminium Stearate ** ; 

** 

(Ph Bur monograph 1663) * 

PhEuf _______ 

DEFINITION 

Aluminium salts of a mixture of solid organic acids consisting 
mainly of variable proportions of aluminium stearate and 
aluminium palmitate. The organic acids are obtained from 
sources of vegetable or animal origin. 

Content 

— aluminium (Al; A r 26.98): 3.0 per cent to 9.0 per cent 
(dried substance); 

— stearic acid in the fatty add fraction: minimum 
40.0 per cent; 

— sum of stearic add and palmitic acid in the fatty acid fraction'. 
minimum 90.0 per cent 

CHARACTERS 

Appearance 

White or almost white, very fine, light powder. 

Solubility 

Practically insoluble in u^ater and in anhydrous ethanol. 

IDENTIFICATION 

First identification C, D 
Second identification A, B, D 

A. Freezing point (2.2.18): minimum 53 n C, determined on 
the residue obtained in the preparation of solution S 

(see Tests), 

B. Acid value (2.5.1): 195 to 210. 

Dissolve 0.200 g of the residue obtained in the preparation of 
solution S in 25 mL of the prescribed mixture of solvents. 

C. Examine the chromatograms obtained in the assay of 
stearic acid and palmitic add. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
2 principal peaks in the chromatogram obtained with the 
reference solution. 

D. 1 mL of solution S gives the reaction of aluminium 
(2.3.1). The addition of 0.5 mL of dilute hydrochloric add R 
described in the general method is omitted. 

TESTS 
Solution S 

To 5.0 g add 50 mL of peroxide-free ether /?, 20 mL of dilute 
nitric acid R and 20 mL of distilled water R and heal gently 
under a reflux condenser until dissolution is complete. Allow 
to cool. In a separating funnel, separate the aqueous layer 
and shake the ether layer with 2 quantities, each of 4 mL, of 
distilled water R , Combine the aqueous layers, wash with 
15 mL of peroxide-free ether R and dilute to 50.0 mL with 
distilled water R (solution S). Evaporate the ether layer to 
dryness and dry the residue at 100-105 C Keep the residue 
for identification tests A and B. 

Acidity or alkalinity 

To 1.0 g add 20 mL of carbon dioxide-free water R and boil 
for 1 min with continuous shaking. Cool and filter. 

To 10 mL of the filtrate add 0.05 mL of bromothymol blue 
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solution R4. Not more than 0,05 mL of 0.1 M hydrochbric 
acid or 0.1 M sodium hydroxide is required to change the 
colour of the indicator. 

Chlorides (2,4*4) 

Maximum 0.1 per cent. 

Dilute 0.5 mL of solution S to 15 mL with water R. 

Sulfates (2.4,1 3) 

Maximum 0.5 per cent. 

Dilute 03 mL of solution S to 15 mL with distilled water R. 

Cadmium 

Maximum 3 ppm. 

Atomic absorption spectrometry (2,2,23, Method II), 

For the preparation of all aqueous solutions and for the rinsing of 
glassware before use, employ water that has been passed through a 
strong-acid, strong-base, mixed-bed ion-exchange resin before use. 
Select all reagents to have as late a content of cadmium* lead and 
nickel as practicable and store aU reagent solutions in containers of 
borosilicate glass. Clean glassware before use by soaking in warm 
8 M nitric acid for JO min and by rinsing with deionised water. 
Blank solution Dilute 25 mL of cadmium- and lead-free nitric 
acid R to 100.0 mL with water R. 

Modifier solution Dissolve 20 g of ammonium dihydrogen 
phosphate R and 1 g of magnesium nitrate R in water R and 
dilute to 100 mLwith the same solvent. Alternatively* use an 
appropriate matrix modifier as recommended by the graphite 
furnace atomic absorption (GFAA) spectrometer 
manufacturer. 

Test solution Place 0.100 g of the substance to be examined in 
a polytetrafluoroethylene digestion bomb and add 2.5 mL of 
cadmium- and lead-free nitric add R, Close and seal the bomb 
according to the manufacturer's operating instructions. When 
using a digestion bomb, be thoroughly familiar with the safety and 
operating instructions. Carefully follow the bomb manufacturer s 
instructions regarding care and maintenance of these digestion 
bombs. Do not use metal-jacketed bombs or liners that have been 
used with hydrochloric acid due to contamination from corrosion of 
the metal jacket by hydrochloric add. Heat the bomb in an oven 
at 170 & C for 3 h. Cool the bomb slowly in air to room 
temperature according to the bomb manufacturer's 
instructions. Place the bomb in a fume cupboard and open 
carefully as corrosive gases may be expelled. Dissolve the 
residue in water R and dilute to 10.0 mL with the same 
solvent. 

Reference solution Prepare a solution containing 

0.00165 |ig/mL of cadmium nitrate tetrahydrate R in the blank 

solution (equivalent to 0.006 pg ; mL of Cd). 

Dilute i .0 mL of the test solution to 10.0 mL with the blank 
solution. Prepare mixtures of this solution, the reference 
solution and the blank solution tn the following proportions: 
(1.0:0:L0 F/F/F)* (1.0:0.25:0.75 F/F/F), 

(1.0:0.5:03 F/F/F), (1.0:0,75:0.25 VlVlV). To each mixture 
add 50 pL of the modifier solution and mix. These solutions 
contain respectively 0 pg, 0.0015 pg, 0.0030 pg and 
0.0045 ^g of cadmium per millilitre from the reference 
solution. Keep the remaining test solution for use in the test 
for lead and nickel. 

Source Cadmium hollow-cathode lamp. 

Wavelength 228.8 nm. 

Atomisation device Furnace. 

Platform Pyrolytically coated with integrated tube. 

Operating conditions Use the temperature programme 
recommended for cadmium by the GFAA manufacturer. 


An example of temperature parameters for GFAA analysis of 
cadmium is shown below. 


Stage 

Fine] temperature 

t*Cl 

Ramp time 

<«> 

Hold time 
fi) 

Drying 

HO 

10 

20 

Ashing 

600 

10 

HI 

Atomisation 

1800 

0 

5 


Lead 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

For the preparation of all aqueous solutions and for the rinsing of 
glassware before use , employ water that has been passed through a 
strong-acid > strong-base, mixed-bed ton-exchange resin before use . 
Select all reagents to have as lew a content of cadmium, lead and 
nickel as practicable and store all reagent solutions in containers of 
borosilicate glass. Clean glassware before use by soaking in warm 
8 M nitric acid for 30 min and by rinsing with deionised water. 
Blank solution Use the solution described in the test for 
cadmium. 

Modifier solution Use the solution described in the test for 
cadmium. 

Test solution Use the solution described in the test for 
cadmium. 

Reference solution Prepare a solution of 0.100 pg/mL of Pb by 
suitable dilutions of lead standard solution (100 ppm Pb) R 
with the blank solution. 

Prepare mixtures of the ecsl solution, the reference solution 
and the blank solution in the following proportions: 

(1.0:0:1.0 ViVi F), (1.0:03:0.5 F/F/F), (1.0:1.0:0 VlVlV). 

To each mixture add 50 pL of the modifier solution and mix. 
These solutions contain respectively 0 pg, 0.025 pg and 
0.05 pg of lead per millilitre from the reference solution. 
Source Lead hollow-cathode lamp. 

[Wavelength 283.3 nm. 

Atomisation device Furnace. 

Platform Pyrolytically coated with integrated tube. 

Operating conditions Use the temperature programme 
recommended for lead by the GFAA manufacturer. 

An example of temperature parameters for GFAA analysis of 
lead is shown below'. 


Stage 

Final temperature 

ro 

Ramp time 

(*) 

Hold lime 

(i) 

Drying 

no 

10 

20 

Ashing 

450 

10 

30 

Atomisation 

2000 

0 

5 


Nickel 

Maximum 5 ppm. 

Atomic absorption spectrometry (2.2.23, Method II), 

For the preparation of all aqueous solutions and for the rinsing of 
glassware before use, employ water that has been passed through a 
strong-acid, strong-base , mixed-bed ion-exchange resin before use. 
Select all reagents to have as low a content of cadmium, lead and 
nickel as practicable and store all reagent solutions in containers of 
borosilicate glass. Clean glassware before use by soaking in warm 
8 M nitric acid for 30 min and by rinsing with deionised water. 
Blank solution Use the solution described in the test for 
cadmium. 
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Modifier solution Dissolve 20 g of ammonium dihydrogen 
phosphate R in %vaw R and dilute to 100 mL with the same 
solvent. Alternatively, use an appropriate matrix modifier as 
recommended by the GFAA spectrometer manufacturer. 

Test solution Use the solution described in the test for 
cadmium. 

Reference solution Prepare a solution of 0.050 pg/mL of Ni by 
suitable dilutions of a 0.2477 pg/mL solution of nickel nitrate 
hexahydrate R with the blank solution. 

Prepare mixtures of the test solution, the reference solution 
and the blank solution in the following proportions: 

(1.0:0: 1,0 V/V/V), (1.0:0.5:0.5 VfVf V), (1.0:1.0:0 ViVlV), 

To each mixture add 50 pL of the modifier solution and mix. 
These solutions contain respectively 0 pg, 0.0125 pg and 
0.025 pg of nickel per millilitre from the reference solution. 
Source Nickel hollow-cathode lamp. 

Wavelength 232.0 nm. 

Atomisation device Furnace. 

Platform Pyrolyrically coated with integrated tube. 

Operating conditions Use the temperature programme 
recommended for nickel by the GFAA manufacturer. 

.An example of temperature parameters for GFAA analysis of 
nickel is shown below, 


Stage 

Final temperature 

f a C) 

Ramp time 

M 

Hold time 

fe) 

Drying 

no 

10 

20 

Ashing 

1000 

20 

30 

Atomisation 

2300 

0 

5 


Loss on drying ( 2 * 2 . 32 ) 

Maximum 6,0 per cent, determined on LOGO g by drying in 
an oven at 105 °C. 

Microbial contamination 

TAMC: acceptance criterion 10 3 GFU/g (2,6,/2). 

TYMC; acceptance criterion 10 2 CFU/g ( 2.6J2 ). 

Absence of Escherichia coli (2.6J3). 

Absence of Salmonella (2,6. 13)* 

ASSAY 

Aluminium 

To 0.250 g in a 250 mL conical flask add 20 mL of 
methanol R and, slowly* 2 mL of sulfuric add R . Heat the 
solution for 30 min under reflux on a water-bath, swirling 
frequently. Allow to cool. Add 100 mL of water R and adjust 
to about pH 1 by adding approximately 12 mL of dilute 
stxlium hydroxide solution R. Add 20.0 mL of 0.1 M sodium 
edetate and adjust to between pH 5 and pH 6 by the addition 
of sodium acetate R Add 70 mg of xylenol orange triturate R 
and titrate immediately and quickly with 0*1 M zinc sulfate 
until the colour changes from yellow to pinkish-violet 
1 mL of 0J M sodium edetate is equivalent to 2.698 mg of 
Al. 

Stearic add and palmitic acid 

Gas chromatography (2.2,25): use the normalisation 
procedure. 

Test solution In a conical Bask fitted with a reflux condenser, 
dissolve 0, J 00 g of the substance to be examined in 5 mL of 
boron trifltionde-methanol solution R> Boil under a reflux 
condenser for 10 min. Add 4 mL of heptane R through the 
condenser and boil again under a reflux condenser for 
10 min. Allow to cool. Add 20 mL of saturated sodium 


chloride solution R. Shake and allow the layers to separate. 

Dry the organic layer over 0,1 g of anhydrous sodium sulfate R 
previously washed with heptane R. Dilute 1.0 mL of the 
solution to 10,0 mL with heptane R. 

Reference solution Prepare the reference solution m the same 
manner as the test solution using 50.0 mg of palmitic 
add CRS and 50,0 mg of stearic add CRS instead of the 
substance to be examined. 

Column : 

— material: fused silica; 

— size: / = 30 m, 0 = 0,32 mm; 

— stationary phase: macrogol 20 000 R (film thickness 
0,5 pm). 

Carrier gas helium for chromatography R t 
Flow rate 2.4 ml /min. 

Temperature: 



Time 

(min) 

Temperature 

ra 

Column 

0-2 

70 


2 - 36 

70 * 240 


36-41 

240 

Inject ion port 


220 

Detector 


260 


Detection Flame ionisation. 

Injection 1 pL. 

Relative retention With reference to methyl stearate: methyl 

palmitace = about 0,9, 

System suitability: reference solution: 

— resolution: minimum 5.0 between the peaks due to methyl 
palmitace and methyl stearate; 

— repeatability: maximum relative standard deviation of 
3,0 per cent for the areas of the peaks due to methyl 
palmitace and methyl stearate after 6 injections; maximum 
relative standard deviation of 1.0 per cent for the ratio of 
the areas of the peaks due to methyl palmitate to the 
areas of the peaks due to methyl stearate after 6 
injections, 

____ PhEur 


Aluminium Sulfate 

****, 

* 

Aluminium Sulphate 

****’ 

(Ph Bur monograph 0165) 


AI 2 (S0 4 )*xH 2 0 342.1 



(anhydrous substance) 


Preparation 

Aluminium Acetate Ear Drops 

PhEut ____ 

DEFINITION 

Content 

51,0 per cent to 59.0 per cent of Al^SO-*)*. 

It contains a variable quantity of water of crystallisation. 

CHARACTERS 

Appearance 

Colourless, lustrous crystals or crystalline masses. 
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Aiverine Citrate 1-125 


Solubility 

Soluble in cold water, freely soluble in hot water, practically 
insoluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Solution S (see Tests) gives reaction (a) of sulfates (23.1). 

B, Solution S gives the reaction of aluminium (23A). 

TESTS 
Solution S 

Dissolve 2.5 g in water R and dilute to 50 mL with the same 
solvent. 

Appearance of solution 

Solution S is not more opalescent chan reference 
suspension III (22./) and is colourless (2.2.2, Method II). 
pH (2.2.3) 

23 to 4.0. 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Alkali and alkaline-earth metals 

Maximum 0.4 per cent. 

To 20 mL of solution S add 100 mL of water R , heat and 
add 0.1 mL of methyl red solution R. Add dilute ammonia R1 
until the colour of the indicator changes to yellow. Dilute to 
150 mL with water R 7 heat to boiling and filter. Evaporate 
75 mL of the filtrate to dryness on a water-bath and ignite. 
The residue weighs a maximum of 2 mg. 

Ammonium (2.4.1) 

Maximum 500 ppm. 

Dilute 0.4 mL of solution S to 14 mL with water R. 

Iron (2.4,9) 

Maximum 100 ppm. 

Dilute 2 mL of solution S to 10 mL with water R. 

Use 0.3 mL of thioglycollic aeid R in this test. 

Heavy metals (2.4.8) 

Maximum 50 ppm. 

Dilute 8 mL of solution S to 20 mL with water R, 12 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R, 

ASSAY 

Dissolve 0.500 g in 20 mL of water R . Carry out the 
complexometric titration of aluminium (2.5.//), 

1 mL of 0.1 M sodium edetate is equivalent to 17.11 mg 
ofAI 2 <S0 4 ).- 

STORAGE 

In an airtight container. 


PftBr 


Aiverine Citrate 

(Ph. Bur. monograph 2156) 


*+ * 


* 

* 

* 


* 

* 


co 2 h 
CC^H 
OH 
co 2 h 


CuX-Of 


C 26 Hj,N0 7 


473,6 


5560-59-8 


Action and use 

Smooth muscle relaxant; anti spasmodic. 

Preparation 

Aiverine Capsules 

PhEur _ 


DEFINITION 

N-Btbyl-3-pbcnyl-A T -(3-phenylpropyl) propan-1 -amine 
dihydrogen 2-hyd roxyprop an e-1 , 2, 3- tricar boxy late. 

Content 

99.0 per cent to 101.0 percent (dried substance), 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Slightly soluble in water and in methylene chloride, sparingly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectra photometry’ (2.2.24). 

Comparison aiverine citrate CRS 

TESTS 

pH (2.2.3) 

3.5 to 4,5. 

Dissolve 0,250 g in carbon dioxide-free water R and dilute to 
50.0 mL with die same solvent. 

Related substances 

Gas chromatography (2.2.28): use the normalisation 
procedure. Use freshly prepared solutions. 

Test solution Dissolve 0.250 g of die substance to be 
examined in water R and dilute to 20 mL with the same 
solvent. Add 2 mL of concentrated ammonia R and shake with 
3 quantities, each of 15 mL, of methylene chloride R, To the 
combined lower layers add anhydrous sodium sulfate R, shake, 
filter, and evaporate the filtrate by suitable means at a 
temperature not exceeding 30 °C. Take up the residue with 
methylene chloride R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 5 mg of ahuerim 
impurity D CRS (impurity D citrate) in 5 mL of water R y add 
1 mL of concentrated ammonia R and shake with 3 quantities, 
each of 5 mL, of methylene chloride R, To the combined lower 
layers add anhydrous sodium sulfate /?, shake, filter, and 
evaporate the filtrate by suitable means at a temperature not 
exceeding 30 °C. Take up the residue with methylene 
chloride /£, add 0,2 mL of the test solution and dilute to 
2.0 mL with methylene chloride R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100,0 mL with methylene chloride R . Dilute 1.0 mL of this 
solution to 20.0 mL with methylene chloride R, 

Reference solution (c) Dissolve the contents of a vial of aiverine 
impurity C CRS in L0 mL of methylene chloride R. 
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Column-. 

— material : fused silica; 

— me: / = 25 m, 0 = 0,32 mm; 

— stationary phase, poly (dimethyl) (diphenyl) sibxam R (film 
thickness 0,45 gm). 

Carrier gas helium far chromatography R. 

Flmv rate 2.2 mUmin. 

Split ratio 1:11. 

Temperature : 



Time 

(min) 

Temperature 

CO 

Column 

0-7 

120 


7- 13 

120 -» 240 


13-21 

240 


21 - 24 

240 -> 290 


24 - 39 

290 

Injection port 


290 

Detector 


290 


acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, JO: 
Control of impurities in substances far pharmaceutical itfe); A, B, 
K 



A. 1 -chloro-3-phenylpropane, 



B, 3-phenylpropan-l-ol, 



Detection Flame ionisation. 

Injection 1 pL, 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peak due to 
impurity Q use the chromatogram obtained with reference 
solution (a) to identify the peak due to impurity D, 

Relative retention With reference to alverine (retention 
time = about 18 min): impurity C “ about 0,5; 
impurity D = about 0.97. 

Syr fern suitability, reference solution (a): 

— resolution: minimum 3 0 between the peaks due to 
impurity D and alverine. 

Limits: 

— imp wines C, D: for each impurity, maximum 
0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,5 per cent; 

— reporting threshold: 0,05 per cent {reference solution (b)). 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

0,5 g complies with test G. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Ph) R. 

Loss on drying (2.2.52) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 80 5 C for 2 h. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0,375 g in 50 mL of anhydrous acetic add R. Titrate 
with 0.1 M perchloric add y determining the end-point 
potenriometrically (2.2,20). 

1 mL of 0J A4 perchloric add is equivalent to 47,36 mg 
of CaeH^NO?. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: C, £), 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 


C A r -cthyl-3-phenylpropan-1 -amine. 



D. A r -(3-cyclohexylprapyI)-A-ethyl-3-phenylpropan-1-amine, 





E. 3-phenyl-AT, AAbis( 3-phenyl propyl) pro pan-1 - am ine, 

___ PttEur 


Amantadine Hydrochloride 

(Ph Eur monograph 0463) 



★ * * 

# * 

* * 

*** 


C| O H 10 CIN 187,7 665-66-7 

Action and use 

Viral replication inhibitor (influenza A); dopamine receptor 
agonist; treatment of influenza and Parkinson’s disease. 

Preparations 

Amantadine Capsules 
Amantadine Oral Solution 

ME* _ 

DEFINITION 

Tricyclo [ 3.3.1.1 3 '' ] decan-1 -am in e hydrochl oride. 

Content 

98,5 per cent to 101,0 per cent (anhydrous substance). 
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Amantadine Hydrochloride 1-127 


CHARACTERS 

Appearance 

While or almost white, crystalline powder- 

Solubility 

Freely soluble in water and in ethanol (96 per cent)* 

It sublimes on hearing. 

IDENTIFICATION 

First identification A, D. 

Second identification 3,0,0, 

A. Infrared absorption spectrophotometry {2,2.24), 
Comparison amantadine hydrochloride CRS. 

B. To 01 g add I mL of pyridine R , mix and add 0-1 mL of 
acetic anhydride R. Heat to boiling for about 10 s, Pour the 
hot solution into 10 mL of dihue hydrochloric acid R, cool to 
5 C and filter. The precipitate, washed with water R and 
dried in vacuo at 60 °C for 1 h, melts (2,2,14) at 147 °C to 
151 X* 

C. Dissolve 0.2 g in 1 mL of 0.1 M hydrochloric acid. 

Add 1 mL of a 500 g/L solution of sodium nitrite R. A white 
precipitate is formed. 

D. I mL of solution S (see Tests) gives reaction (a) of 
chlorides (23.1)* 

TESTS 
Solution $ 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1 ) and not more intensely coloured 
than reference solution Y 7 (2-2.2, Method IT). 

Acidity or alkalinity 

Dilute 2 mL of solution S to 10 mL with carbon dioxide-free 
water R. Add 0.1 mL of methyl red solution R and 0.2 mL of 
0.01 M sodium hydroxide. The solution is yellow. Add 0.4 mL 
of 0,01 M hydrochloric add. The solution is red. 

Related substances 

Gas chromatography (2.2,28). 

Internal standard solution Dissolve 0,500 g of adamantane R in 
methylene chloride R and dilute to 10.0 mL with the same 
solvent. 

Test solution Weigh 0.5 g of the substance to be examined 
into a centrifuge tube. Add 9 mL of methylene chloride R and 
10 mL of a 210 g/L solution of sodium hydroxide R, Shake for 
10 min. Discard the upper layer. Dry the lower layer over 
anhydrous sodium sulfate R. Filter and collect the filtrate in a 
volumetric flask. Add 0.1 mL of the Internal standard 
solution and dilute to 10.0 mL with methylene chloride R, 
Reference solution Weigh 5 mg of amantadine 
hydrochloride CRS into a centrifuge tube. Add 9 mL of 
methylene chloride R and 10 mL of a 210 g/L solution of 
sodium hydroxide R. Shake for 10 min. Discard the upper 
layer. Dry the lower layer over anhydrous sodom sulfate R. 
Filter and collect the filtrate in a volumetric flask. 

Add 1.0 mL of the internal standard solution and dilute to 
100.0 mL with methylene chloride R. 

Column: 

— material: fused silica; 

— size. / = 30 m, 0 = 0,53 mm; 

— stationary phase: base-deactivated 

pdy (dimethyl) (diphenyl) siloxane R (film thickness 1 pm). 
Carrier gas helium for chromatography R. 

Flow rate 4 mL/min. 


Split ratio 3:50. 
Temperature: 



Time 

(min) 

Temperature 

- 

Column 

0-5 

70 


5-23 

70-> 250 


23-4D 

250 

Injection port 


220 

Detector 


300 


Detection Flame ionisation. 

Injection i pL, 

Relative retention With reference to amantadine (retention 
time - about 14 min); internal standard = about 0,8. 

System suitability: reference solution: 

— resolution: minimum 5,0 between the peaks due to the 
internal standard and amantadine. 

Limits: 

— unspecified impurities: calculate the ratio (R\) of the area of 
the peak due to amantadine to the area of the peak due 
to the internal standard from the chromatogram obtained 
with the reference solution; from the chromatogram 
obtained with the test solution, calculate the ratio of the 
area of any peak, apart from the principal peak and the 
peak due to the internal standard, to the area of the peak 
due to the internal standard: this ratio is not greater than 
/?i (0.10 per cent); 

— total : calculate the ratio (i? 2 ) of 3 times the area of the 
peak due to amantadine to the area of the peak due to 
the internal standard from the chromatogram obtained 
with the reference solution; from the chromatogram 
obtained with the test solution, calculate the ratio of the 
sum of the areas of any peaks, apart from the principal 
peak and the peak due to the internal standard, to the 
area of the peak due to the internal standard: this ratio is 
not greater than R 2 (0,3 per cent); 

— disregard limit: calculate the ratio (Rf) of 0.5 times the 
area of the peak due to amantadine to the area of the 
peak due to the internal standard from the chromatogram 
obtained with the reference solution; from the 
chromatogram obtained with the test solution, calculate 
the ratio of the area of any peak, apart from the principal 
peak and the peak due to the internal standard, to the 
area of the peak due to the internal standard: disregard 
any peak with a ratio less than /t 3 {0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R< 

Water (2.5.12) 

Maximum 0,5 per cent, determined on 2.00 g. 

Sul fated ash (2.414) 

Maximum 0.1 per cent, determined on LO g. 

ASSAY 

Dissolve 0.150 g in a mixture of 5.0 mL of 0,01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Carry 
out a potentiometric titration (2.2.20), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0./ M sodium hydroxide is equivalent to 18.77 mg of 
C I0 H IS CIN. 
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IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecificd impurities and/or 
by the general monograph Substances for pharmaceutical tm 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use) : A, B< 

A* 1 -chlorotrieydo [3.3 * 1.1 317 ] decane. 



B. N-(mcvdo[33.1.1 3,7 ]dec-l-yl)acecamide. 

_______ PhEiff 


Ambroxol Hydrochloride 

(Ph. Eur. monograph 1489) 



Br 


C l3 H|*Br a C[N a O 4146 23828-92-4 

Action and use 

Mucolytic expectorant. 

_ 

DEFINITION 

trans-4- [(2-Amino- 3,5-dibromobenz>4)amino] cyclohexanol 
hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in methanol, practically 
insoluble in methylene chloride. 

IDENTIFICATION 

First identification B, D> 

Second identification A, C, D. 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 20.0 mg in 0.05 M sulfuric acid and 
dilute to 100.0 mL with the same acid. Dilute 2.0 mL of the 
solution to 10.0 mL with 0.05 M sulfuric add. 

Spectral range 200-350 nm. 

Absorption maxima At 245 nm and 310 nm. 

Absorbance ratio A 2 * 5 !Ajw = 3.2 to 3.4. 


B. Infrared absorption spectrophotometry' (2.2.24). 

Comparison ambroxol hydrochloride CRS , 

C. Thin-layer chromatography (2.2.27)* 

Test solution Dissolve 50 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution Dissolve 50 mg of ambroxol 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Plate TLC silica gel F 254 plate R. 

Mobile phase concentrated ammonia R f propanol i?, ethyl 
acetate R y hexane R (1:10:20:70 VIVIVIV). 

Application 10 pL 
Development Over 2/3 of the plate. 

Drying In air* 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution, 

D. Dissolve 25 mg in 2.5 mL of water mix with l .0 mL of 
dilute ammonia R1 and allow to stand for 5 min. Filter and 
acidify the filtrate with dilute nitric acid R . The filtrate gives 
reaction (a) of chlorides (2.5, i), 

TESTS 
Solution S 

Dissolve 0.75 g in methanol R and dilute to 15 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear ( 2 . 2 . /) and not more intensely coloured 
than reference solution Y 6 (2.2.2, Method II). 

pH (2.2.5) 

4.5 to 6.0. 

Dissolve 0.2 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). Prepare the solutions 
immediately before use , 

Test solution Dissolve 50 mg of the substance to be examined 
in tt'tfrer if and dilute to 50.0 mL with the same solvent. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
1 00,0 mL with water R. Dilute 1 .0 mL of this solution to 
10,0 mL with the mobile phase. 

Reference solution (b) In order to prepare impurity' B in situ , 
dissolve 5 mg of the substance to be examined in 0.2 mL of 
methanol R 3 add 0,04 mL of a mixture of 1 volume of 
formaldehyde solution if and 99 volumes of water R. Heat at 
60 C for 5 min. Evaporate to dryness under a current of 
nitrogen. Dissolve the residue in 5 mL of water R and dilute 
to 20.0 mL with die mobile phase. 

Column: 

— size: l - 0.25 m, 0 = 4.0 mm; 

— stationary phase: octadecyhilyl silica gel for chromatography R 
(5 Mm). 

Mobile phase A mixture of equal volumes of acetonitrile R and 
a solution prepared as follows: dissolve L32 g of ammonium 
phosphate R in 900 mL of water /?, adjust to pH 7.0 with 
phosphoric acid R and dilute to 1000 mL with water R . 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 248 nm. 

Injection 20 pL. 

Run time 3 times the retention lime of ambroxol. 
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Amfetamine Sulfate 1-129 


Identification of impurities Use die chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity B. 

Relative retention With reference to ambroxol (retention 
time = about 9 min): impurity B = about 0,6. 

System suitability: reference solution (b): 

— resolution: minimum 4,0 between die peaks due to 
impurity B and ambroxol 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) {0.10 per cent), 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference soludon (a) 
(0,3 per cent), 

— disregard limit: 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Heavy metals (2,4,6) 

Maximum 20 ppm, 

1,0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard soludon (10 ppm Pb) R. 

Loss on drying (2,2*22) 

Maximum 0,5 per cent, determined on LOGO g by drying in 
an oven at 105 C. 

Sulla ted ash (2,4, 14) 

Maximum 0,1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0.300 g in 70 mL of ethanol (96 per cent) R and add 
5 mL of 0,01 M hydrochloric acid. Carry out a potentiometric 
titration (2.2.20), using 0.1 M sodium hydroxide. Read 
the volume added between the 2 points of inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 41,46 mg of 
C i j 9Br 2 ClN 2 0* 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would s if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): A s B, 
C, D f E. 


Ar- 



A* Ar-CH 2 QH: (2-amino-3 > 5“dibromophenyl)mcthanol J 



B. mnu-4-(6,8-dibromo-1,4-dihydroquinaxolin-3(2J4)- 
yl)cvclohexanol, 



C. mmi-4*[[(£)-2-amino-3,5- 

dib romobenxyliden] a mi no] cydohexanol. 



D. cis- 4- [ (2-amino- 3,5 -dib romobenzyl) amino] cyclohexanol, 

E. Ar-CH=0: 2-amino-3,5’dibromobenzaldehyde, 

_____ PftEur 


Amfetamine Sulfate 

* ** 
* i 

★ 

Amfetamine Sulphate 


(Ph Eur monograph 0368) 




H 2 SO* and enantiomer 


C m H 2 *N 2 0 4 5 368,5 60-13-9 


Action and use 

Releases dopamine; central nervous system stimulant. 

_ 

DEFINITION 

Bis [ (2ff3) - Lphenylpropan-2-am ine] sulfate. 

Content 

99,0 per cent to 100.5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification A, B, E* 

Second identification A, C, D, E, 

A. Optical rotation (2,2,7): = 0.04 to + 0.04 (measured in a 
2 dm tube), determined on solution S (sec Tests), 

B. Infrared absorption spectrophotometry (2*2.24)* 

Preparation Mulls in liquid paraffin R. 

Comparison Ph. Eur reference spectrum of amfetamine sulfate. 

C. To 50 mL of solution S add 5 mL of strong sodium 
hydroxide solution R and 0,5 mL of benzoyl chloride R and 
shake. Continue to add benzoyl chloride R in portions of 
0,5 mL until no further precipitate is formed. Filter, wash 
the precipitate with water /?, recrystallise twice from a 
mixture of equal volumes of ethanol (96 per cettt) R and 
water R , then dry at 100-105 C. The crystals melt ( 2.2J4) 
at 131 C to 135 C, 

D. To about 2 mg add l mL of sulfuric acid-formaldehyde 
reagent R. An orange colour develops and quickly becomes 
dark-brown. 

E. Solution S gives reaction (a) of sulfates (2.3.1). 
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TESTS 
Solution S 

Dissolve 2.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent- 

Appearance of solution 

Solution S is clear (2,2.1) and colourless (2-2.2, Method II). 
Acidity or alkalinity 

To 25 mL of solution S add 0 J mL of methyl red solution R, 
Not more than 0.1 mL of OMl M hydrochloric add or 0.0\ M 
sodium hydroxide is required to change the colour of the 
indicator. 

Loss on drying (2.2,32) 

Maximum 1,0 per cent, determined on 1.00 g by drying in 
an oven at 105 C C. 

Sulfated ash (2.4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in 30 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric add , determining the end-point 
poten do metrically (2.2.20). 

1 mL of 0,1 M perchloric add is equivalent to 36.85 mg 
of CjsH^N.O^. 

STORAGE 

Protected from light. 

____ PhEur 


Amidotrizoic Acid Dihydrate 

(Ph. Bur. monograph 0873) 


* * * 

* * 

* # 

***** 


GO?H 




2 H 2 0 


50978-11-5 


Action and use 

I od mated contrast medium. 

Preparation 

Meglumine Amidotmoate Injection 

PhEtr _ __ . _ _ 

DEFINITION 

3>5-Bis(acctylamino)-2,4,6-triiodobenzGic add dihydrate. 
Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water and in ethanol (96 per cent). 
It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification: A 
Second identification: B> C 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison amidotrizoic acid dihydrate CRS. 


B. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 25 mg of the substance to be examined 
in a 3 per cent VfV solution of ammonia R in methanol R and 
dilute to 5 mL with the same solution. 

Reference solution Dissolve 25 mg of amidotrizoic add 
dihydrate CRS in a 3 per cent VfV solution of ammonia R in 
methanol R and dilute to 5 mL with the same solution, 

Plate TLC silica gel GF 254 & 

Mobile phase anhydrous formic add R, methyl ethyl ketone R, 
toluene R (20:25:60 VIVfV), 

Application 2 pL, 

Development Over 2/3 of the plate. 

Drying In air until the solvents have evaporated. 

Detection In ultraviolet light at 254 run. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

C. Heat 50 mg gently in a small porcelain dish over a naked 
flame. Violet vapour is evolved. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method IT). 

Dissolve 1,0 g in dilute sodium hydroxide solution R and dilute 
to 20 mL with the same solution. 

Related substances 

liquid chromatography (2.2,29). 

Solvent mixture Dissolve 0.250 g of sodium hydroxide R and 
0.860 g of sodium dihydrogen phosphate R in 50 mL of water R 
and dilute to 1000 mL with the same solvent. 

Test solution Dissolve 40.0 mg of the substance to be 
examined in 10.0 mL of the solvent mixture with the aid of 
ultrasound. 

Reference solution (a) Dilute l .0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dilute L0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
amidotrizoic add for system suitability CRS (impurities A, B, C 
and D) in L0 mL of the solvent mixture. 

Cdumn: 

— size: l - 0:25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 3,4 g of tetrabutylammonium hydrogen 
sulfate R in a mixture of 230 mL of acetonitrile R and 770 mL 
of water R. 

Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 236 nm. 

Injection 20 pL 

Run time 4 times the retention time of amidotrizoic acid. 
Identification of impurities Use the chromatogram supplied 
with amidotrizoic acid for systeni suitability* CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, C and D. 

Relame mention With reference to amidotrizoic acid 
(retention time = about 5 min): impurity B = about 0,8; 
impurity C = about 0,9; impurity A = about 1.4; 
impurity D = about 1.8, 
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System suitability: 

— resolution: minimum 1.5 between the peaks due to 
impurities B and C in the chromatogram obtained with 
reference solution (c); 

— signal-io-noise ratio : minimum 25 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits 1 . 

- impurity B: not more than the area of the principal peak 
in the chromatogram obtained widi reference solution (a) 
(0-1 per cent); 

— impurities A> D; for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.01 per cent); 

— unspecified impurities; for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 

— total: not more than 1,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent); 

— disregard limit. 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.03 per cent), except for the peaks due to impurities A 
and D, 

Halides expressed as chlorides ( 2 . 4 , 4 ) 

Maximum 150 ppm. 

Dissolve 0.55 g in a mixture of 4 mL of dilute sodium 
hydroxide solution R and 15 mL of water R, Add 6 mL of 
dilute nitric acid R and filter. 

Free aromatic amines 

Maintain the solutions and reagents in iced water, protected from 
bright light. To 0.50 g in a 50 mL volumetric flask add 
15 m L of water R. Shake and add l mL of dilute sodium 
hydroxide solution R ♦ Cool in iced water, add 5 mL of a 
freshly prepared 5 g/L solution of sodium nitrite R and 12 mL 
of dilute hydrochloric add R. Shake gently and allow to stand 
for exactly 2 min after adding the hydrochloric acid. 

Add 10 mL of a 20 g/L solution of ammonium sulfamatc R, 
Allow to stand for 5 min, shaking frequently, and add 
0.15 mL of a 100 g/L solution of ohnaphthd R in ethanol 
(96 per cent) R. Shake and allow to stand for 5 min. 

Add 3.5 mL of buffer solution pH 10.9 R, mix and dilute to 
50.0 mL with water R. The absorbance (2.2.25), measured 
within 20 min at 485 nm using as the compensation liquid a 
solution prepared at the same time and in the same manner 
but omitting the substance to be examined, is not greater 
than 0.30. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

Dissolve 2.0 g in 4 mL of dilute sodium hydroxide solution R 
and dilute to 20 mL with water R. 12 mL of the solution 
complies with test A. Prepare the reference solution using 
lead standard solution (2 ppm Pb) R. 

Loss on drying ( 2.2.32) 

4.5 per cent to 7.0 per cent, determined on 0.500 g by 
drying in an oven at 105 °C, 

Sulfate d ash ( 2 . 4 . 14 ) 

Maximum 0.1 per cent, determined on l .0 g. 

ASSAY 

To 0.150 g in a 250 mL round-bottomed flask add 5 mL of 
strong sodium hydroxide solution /?, 20 mL of water /?, 1 g of 
zinc powder R and a few glass beads. Boil under a reflux 
condenser for 30 min. Allow to cool and rinse the condenser 
with 20 mL of water R> adding the rinsings to the flask. Filter 


through a sintered-glass filler (2.1.2) and wash the filter with 
several quantities of water R . Collect the filtrate and 
washings. Add 40 mL of dilute sulfuric acid R and titrate 
immediately with 0.1 M silver nitrate. Determine the 
end-point potentiomemcally (2.2.20). 
i mL of 0.1 M silver nitrate is equivalent to 20.47 mg of 
C n H g IJSf 2 0 4 , 

STORAGE 

Protected from light* 

IMPURITIES 

Spedfied impurities A, B, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tesrs in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use) ; C, E< 


co £ h 



j 


A* 3-(acetylamino)-5-amino-2,4,6-triiodobenzoic add. 


C0 2 h 



t 


B. 3,5-bis(acetylamino)-2,4-diiodobenzoic add, 


cg 2 h 



C. 3,5T>is(acetylamino)-2,6-diiodobenzoic acid. 


COjH 



I 


D. 3-(acetylamino) -5- {(iodoacetyl) amino] -2,4,6- 
triiodobenzoic add, 


COjH 



E. 3~(acerylamino)-5-(diacetylamino)-2,4,6- triiodobenzoic 
add. 


_ Ph Fur 
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Amikacin 

(Ph Eur monograph 1289) 



QsHbNAs 585.6 37517-28-5 

Action and use 

Aminoglycoside antibacterial. 

PhEtr ______ 

DEFINITION 

6-0 (3-Amino - 3-d eoxy-OE-n-gl ucopyrano sy 1) -4 - 0- (6-a m i no-6 - 
deoxy-a-D-gl ueopyra nosy 1) -1 -N- [(25) -4-ammo2- 
hydrox 7 butanoyl]- 2 -deoxy-i>streptanune. 

Antimicrobial substance obtained from kanamydn A. 
Semi-synthetic product derived from a fermentation product. 
Content 

96.5 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Sparingly soluble in water, slightly soluble in methanol, 
practically insoluble in acetone and in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry {2.2.24), 

Comparison amikacin CRS. 

B, Thin-layer chromatography (2.2. 27). 

Test solution Dissolve 25 mg of the substance to be examined 
in water R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of amikacin CRS in 
water R and dilute to 10 mL with the same solvent. 

Reference solution (b) Dissolve 5 mg of kanamydn 
monosulfate CRS in 1 mL of the test solution and dilute to 
10 mL with water R . 

Plate TLC silica gel plate R, 

Mobile phase methylene chloride /?, ammonia R> methanol R 
(25:30:40 VJVfV). 

Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with nin hydrin solution R1 and heat at 110 C 
for 5 min. 

System suitability, reference solution (b): 

— the cliromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

pH (2.2.3) 

9.5 to 11.5. 


Dissolve 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation { 2.2.7) 

+ 97 to 4- 105 (anhydrous substance). 

Dissolve 0.50 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25 mg of the substance to be examined 
in mobile phase A and dilute to 50.0 mL with mobile 
phase A. 

Refermce solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with mobile phase A. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 5 mg of amikacin for system 
suitability CRS (containing impurities A, B, F and H) in 
mobile phase A and dilute to 10 mL with mobile phase A. 
Reference solution (d) Dissolve 5.0 mg of amikacin 
impurity 1 CRS in mobile phase A and dilute to 20.0 mL with 
mobile phase A. Dilute 1.0 mL of the solution to 100.0 mL 
with mobile phase A. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— summary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

-— temperature: 40 C. 

Alobile phase : 

— mobile phase A: a mixture prepared with carbon dioxide-free 
water f? 3 containing 1,8 g/L of sodium octanesulfonate R, 

20 g/L of anhydrous sodium sulfate RL L4 per cent VIV of 
tetrahydrofuran /?, and 5 per cent VIV of 0.2 M potassium 
dihydrogen phosphate R previously adjusted to pH 3.0 with 
dilute phosphoric add R\ degas; 

— mobile phase B: a mixture prepared with carbon dioxide-free 
water R. containing 1.8 g/L of sodium octanesulfonate R ? 

28 g/L of anhydrous sodium sulfate Rf 1.4 per cent VfV of 
tetrahydrofuran R> and 5 per cent VIV of 0.2 M potassium 
dihydrogen phosphate R previously adjusted to pH 3.0 with 
dilute phosphoric add R\ degas; 


Time 

(mm) 

Mobile phase A 
(pee cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 3 

100 

0 

3 - 38.0 

J0Q*30 

0 * 70 

38.0 - 38,1 

30*0 

70* 100 

38.1 - 68 

0 

100 


Flow rate 1.0 mLmin. 

Post-column solution Mixture of l volume of carbonate-free 
sodium hydroxide solution R and 24 volumes of previously 
degassed carbon dioxide-free water R, w r hich is added in a 
pulseless manner to the column effluent using a 375 pL 
polymeric mixing coil. 

Flow rate of post-column solution 0.3 mLmin. 

Detection Pulsed amperometric detector or equivalent with a 
gold indicator electrode, a silver-silver chloride reference 
electrode, and a stainless steel auxiliary electrode which is the 
cell body* held at respectively + 0.05 V detection, + 0,75 V 
oxidation and - 0,15V reduction potentials, with pulse 
durations according to the instrument used. 

Injection 20 pL. 
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Identification of impurities Use the chromatogram supplied 
with amikacin for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, F and H; use the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity I. 

Relative retention With reference to amikacin (retention 
time = about 28 min): impurity I = about 0.13; 
impurity F = about 0.92; impurity B = about 0,95; 
impurity A - about 1.62; impurity H = about 1.95, 

System suitability: reference solution (c): 

— peak-to-vadey ratio: minimum 5, where H p - height above 
the baseline of the peak due to impurity B and H v - 
height above die baseline of the lowest point of the curve 
separating this peak from the peak due to amikacin; 

if necessary, adjust the volume of tetrahydrofuran in the 
mobile phase. 

Calculation of percentage contents: 

—- for impurity I, use the concentration of impurity 1 in 
reference solution (d); 

— for impurities other than I, use the concentration of 
amikacin in reference solution (a). 

Limits: 

— impurities A, B, F, H> I: for each impurity, maximum 
0.5 per cent; 

— any other impurity: for each impurity, maximum 
0.5 per cent; 

— total: maximum 1,5 per cent; 

— reporting threshold: 0.1 per cent. 

Water (25. 12) 

Maximum 8.5 per cent, determined on 0,200 g. 

Sul fated ash (2.4.14) 

Maximum 0,5 per cent, determined on 1,0 g, 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution Dissolve 50,0 mg of amikacin CRS in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
Column: 

-— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

-— temperature: 40 C. 

Mobile phase A mixture prepared with carbon dioxide-free 
ziater R> containing 1.8 g/L of sodium octanesidfonate R y 
20 g/L of anhydrous sodium sulfate Rfi 5,8 per cent VlV of 
acetonitrile Rfi and 5 per cent VlV of 0.2 M potassium 
dihydrogen phosphate R previously adjusted to pH 3.0 with 
dilute phosphoric acid R y degas. 

Flow rate I ,0 mUmin. 

Detection Spectrophotometer at 200 rim. 

Injection 20 pL. 

Run time 1.3 times the retention time of amikacin. 

Retention time Amikacin = about 30 min. 

System suitability:: reference solution: 

— symmetry factor, maximum 1.5 for the peak due to 
amikacin; if necessary, adjust the amount of acetonitrile R1 
in the mobile phase; peak splitting may be observed when 
the retention time becomes too short; 

-— repeatability: maximum relative standard deviadon of 
1.5 per cent after 6 injections. 


Calculate the percentage content of C 22 H 43 N 5 O 13 taking into 
account the assigned content of amikacin CRS . 

IMPURITIES 

Specified impurities A, B, F, H, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use): C\ D> 

E> G. 



A, 4-0- (3-amino-3 -deoxy-a-D-gl ucopyranosyl) -6-0 (6-ami no^ 
6-deoxy-a-D“glucopyranosyl)-1 -N- [(25)-4-amino-2- 
hydroxybutan oyl] -2-de oxy-L-streptamine, 



B . 4 - O- (3-a mino-3 -deoxy ^t-n-glucopyranosy 1) - 6“ O - ( 6 -amino- 
b-deoxy-ot-Lvglucopyranosyl)-1 ,3-A T -bis[(25)-4-aniino-2- 
hydr oxy b ut anoy I] -2-de oxy-L-streptamine, 



C. 4-0-(6-amino-6-deoxy“3t“D-gIucopyranosyl)"6-0- [3-[[(2S)- 
4-a mi no-2-hydroxybutanoyl ] amino] -3-deoxy-ot-D- 
gl ucopy ranosyl] -2-deoxy-D-streptamine, 
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D. 6-0-(3-amino-3-deoxy-a-D-giucopyranosyl)-4-C>- 

(6-axnina-6-deoxv-c(-i>g]ucop>Tanosyl)-2HdeoKy-D-streptamine 

(kanamycin), 


H. 6-0{ 3-amino- 3-deoxy 4t-i>glucopyranosyl) -1 -A- [(25)4- 
amino-2-hydroxybuianoyl] -4-0(2,6-diamino-2,6-dideoxy-a- 
o-glucopyranosy 1) -2-deoxy-D-streptamine , 



E, 4- O (3-a mino-3-deoxy-a-D-gi ucopyran osyl) -6-0 [6- [ [(25) - 
4-amino-2-hydr oxy butanoy t] amino] -6-deoxy-ot-i> 
glucopyranosy 1} -2 -deoxy-L-streptamine, 



HOjC 


NH 2 


H OH 


L (25}4-amino-2-hydroxybutanoic acid. 


PhEvr 


Amikacin Sulfate 

Amikacin Sulphate 
(Ph. Bur , monograph 1290) 



H OH 


MHj 


2 H 2 S0 4 


F. 6-0- (3 -amino- 3-deoxy-a-D-glucopyranosyl)-4-0- [6- [(25)- 
4-amino ^2-hydroxy buta noyl] amino-6-deoxy-a-D- 
glucopyranosyl j -1 -JV- [(2S)-4-amino-2-hydroxybutanoyl]-2- 
d eoxy-n-strepta mine, 



G. 6-0( 3-amino- 3-deoxy-a-D-gJucopymio$yl) 4-0- 
(6-amino-6-d eoxy-a -D-glucopvranosy 1)-1 -A - [(21?) 4-amino-2 - 
hydroxybutanoy 1J - 2-deoxy-D-streptamine, 


C 2 ,Ft4 7 N 5 0 21 S 2 782 39831-55-5 

Action and use 

Aminoglycoside antibacterial. 

Preparation 
Amikacin Injection 

PftEur _ 

DEFINITION 

6-0-(3-Amino-3 -deoxy-ot- n-gl uc opyranosy 1) -4-0- (6-amino-6 - 
deoxy-a-D-giucopyranosyl)-1 -A r - [(25) 4-armno-2 - 
hydroxybutanoy 1] -2-deoxy- t>-str ep ta mine sulfate. 
Antimicrobial substance obtained from kanamycin A. 
Semi-synihcric product derived from a fermentation product. 
Content 

96.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

While or almost white powder. 

Solubility 

Freely soluble in water, practically insoluble in acetone and 
in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2*2.24). 

Comparison amikacin sulfate CRS. 

B. Thin-layer chromatography (2*2*27)* 
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Test solution Dissolve 25 mg of the substance to be examined 
in abater R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg oi amikacin sulfate CRS 
in water R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 5 mg of kanantycin 
monosulfate CRS in 1 mL of the test solution and dilute to 
10 mL with water R. 

Plate TLC silica gel plate R. 

Mobile phase methylene chloride ft ammonia ft methanol R 
(25:30:40 ViVlV). 

Application 5 |iL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with ninhydrin solution RJ and heat at HO C 
for 5 min. 

System suitability^, reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

C. It gives reaction (a) of sulfates (23. /). 

TESTS 

pH (2,2.3) 

2,0 to 4.0, 

Dissolve 0,1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation (2.2.7) 

+ 76 to + 84 (dried substance). 

Dissolve 0.50 g in water R and dilute to 25.0 mL with die 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 33 mg of the substance to be examined 
in mobile phase A and dilute to 50.0 mL with mobile 
phase A. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with mobile phase A. 

Reference solution (b) Dilute L0 mL of reference solution (a) 
to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 5 mg of amikacin for system 
suitability CRS (containing impurities A, B 3 F and H) in 
mobile phase A and dilute to 10 mL with mobile phase A. 
Reference solution (d) Dissolve 6,6 mg of amikacin 
impurity I CRS in mobile phase A and dilute to 20.0 mL with 
mobile phase A, Dilute 1.0 mL of the solution to 100.0 mL 
with mobile phase A. 

Column: 

— size. I - 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaadeeyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 °C. 

Mobile phase: 

— mobile phase A: a mixture prepared with carbon dioxide-free 
water R, containing 1.8 g/L of sodium oaanesulfonate ft 
20 g/L of anhydrous sodium sulfate Rl, 1.4 per cent VIV of 
mmhydrofuran ft and 5 per cent VIV of 0.2 M potassium 
dihydrogen phosphate R previously adjusted to pH 3.0 with 
dilute phosphoric add ft degas; 

— mobile phase B: a mixture prepared with carbon dioxide-free 
water ft containing 1.8 g/L of sodium oaanesulfonate ft 

28 g/L of anhydrous sodium sulfate J?/, 1.4 per cent VIV of 


teirahydrofuran ft and 5 per cent VIV of 0.2 Af potassium 
dxhydrogen phosphate R previously adjusted to pH 3.0 with 
dilute phosphoric acid ft degas; 


Time 1 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 3 

100 

0 

3 - 38,0 

100* 30 

0 + 70 

3S.0 * 3S.L 

30 + 0 

70+ 100 

3a,l - 68 

0 

100 


Plato rate ! .0 mL/min. 

Post-column solution Mixture of 1 volume of carbonate-free 
sodium hydroxide solution R and 24 volumes of previously 
degassed carbon dioxide-free water ft which is added in a 
pulseless manner to the column effluent using a 375 pL 
polymeric mixing coil. 

Flotv rate of posfrcohmm solution 0,3 mL/min. 

Detection Pulsed ampcrometric detector or equivalent with a 
gold indicator electrode, a silver-silver chloride reference 
electrode, and a stainless steel auxiliary electrode which is the 
cell body, held at respectively f 0.05 V detection, + 0.75 V 
oxidation and - 0,15 V reduction potentials, with pulse 
durations according to the instrument used. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with amikacin for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, F and H; use the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity L 
Relame retention With reference to amikacin (retention 
time = about 28 min): impurity I - about 0.13; 
impurity F = about 0,92; impurity B = about 0.95; 
impurity A = about 1.62; impurity H = about 1.95. 

System suitability: reference solution (c): 

— peak-tchvaUey ratio: minimum 5* where H p = height above 
the baseline of the peak due to impurity B and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to amikacin; 
if necessary, adjust the volume of tetrahydrofuran in the 
mobile phase. 

Calculation of percentage contents: 

— for impurity I, use the concentration of impurity I in 
reference solution (d); 

— for impurities other than I, use the concentration of 
amikacin sulfate in reference solution (a). 

Limits: 

— impurities A, B, ft H, 1: for each impurity, maximum 
0.5 per cent; 

— arty other impurity: for each impurity, maximum 
0,5 per cent; 

—■ total: maximum L5 per cent; 

— reporting threshold: 0,1 per cent. 

Sulfate 

23,3 per cent to 25,8 per cent (dried substance). 

Dissolve 0.250 g in 100 mL of water R and adjust the 
solution to pH 11 using concentrated ammonia R. 

Add 10,0 mL of 0.1 M bariiun chloride and about 0.5 mg of 
phthakin purple R. Titrate with 0.1 M sodium edetale adding 
50 mL of ethanol (96 per cent) R when the colour of the 
solution begins to change and continue the titration until the 
violet-blue colour disappears. 
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1 mL of 0.1 M barium chloride is equivalent to 9*606 mg of 
sulfate (S0 4 ), 

Loss on drying (2.232) 

Maximum 13*0 per cent, determined on 0*500 g by drying in 
an oven at 105 C at a pressure not exceeding 0*7 kPa for 

Pyrogens (2.6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of pyrogens, it complies with the test for pyrogens. 
Inject per kilogram of the rabbit's mass 5 mL of a solution 
containing 25 mg of the substance to be examined in turner 
far injections R, 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution Dissolve 50.0 mg of amikacin sulfate CRS in 
the mobile phase and dilute to 10.0 mL with the mobile 
phase* 

Column: 

— size: l = 0.25 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadecyhdyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 3 C, 

Mobile phase A mixture prepared with carbon dioxide-free 
water R, containing 1 .8 g/L of sodium oaanesulfonate R> 

20 g/L of anhydrous sodium sulfate R/, 5*8 per cent VIV of 
acetonitrile Rfi and 5 per cent VIV of 0.2 M potassium 
dihydrogen phosphate R previously adjusted to pH 3,0 with 
dilute phosphor add R; degas. 

Flow rate 1,0 mL'min, 

Detection Spectrophotometer at 200 nm* 

Injection 20 jiL. 

Rim time 1 .3 times the retention time of amikacin* 

Retetition time Amikacin = about 30 min. 

System suitability', reference solution: 

— symmetry factor, maximum L5 for the peak due to 
amikacin; if necessary, adjust the amount of acetonitrile RJ 
in the mobile phase; peak splitting may be observed when 
the retention time becomes too short; 

— repeatability: maximum relative standard deviation of 
1.5 per cent after 6 injections. 

Calculate the percentage content of C 22 H 47 N 5 O 21 S 2 taking 
into account the assigned content of amikacin sulfate CRS * 

STORAGE 

If the substance is sterile, store in a sterile, airtight, tamper¬ 
proof container. 

IMPURITIES 

Specified impurities A, B, F, H, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance* See also 5.10. 
Control of impurities in substances for pharmaceutical use): C } D. 
E, G* 



A* 4-0- (3-amino-3-deoxy-^-n-glucopyranosyl)-6- O- (6-amino- 
h-deoxy-a-D-glucopyranosyl)- 1-iV/- [(2S)-4-amino-2- 
hydroxybutanoy 1] -2-de oxy-L-strepramine, 



B. 4-0-{3 -amino - 3-deoxy-a-t>glu copyranosyl)-6-O- (6-a mi no* 
6-deoxy-oc-D-glucopyranosyl)-l ,3-N-bis [(25)-4-amino-2- 
hydroxybutanoyl]-2-deoxy-t.-streptamine 3 



C, 4-0-( 6-amino-6-deoxy-CM>glu copyranosyl)-6-Q-[3- [[(2S)- 
4-amino-2-hydroxybutanoy! jamino] -3-deoxy-ot-D- 
glu copyranosyl] -2 -deoxy-D-str e p taminc, 



D. 6 - O- (3 -amino- 3-de oxy-a-o-glucopyranosyl)-4- O- 

(6-am ino-6 -deoxy-^-n-giucopyran osyl)-2 -deoxy-o-stre ptamine 

(kanamycin), 
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Amiloride Hydrochloride Dihydrate 

(Ph. Eur. monograph 0651} 


★ * * 


* 

a 

* 




* 

* 

* 


HYU O 



HQ , 2H*G 


E. 4-0(3-amino-3-deoxy-ra-n-glucopyranosyl)-6-0- [6-[[( 2$)- 
4-a mine- 2 -hy droxybutanoyl] amino] -6-deoxy-OE-D- 
gl ucopy ranosy 1 ] -2-deoxy-L-strcpta mine. 



F. 6-0 (3-amino*3-deoxy-'*-D-gJ ucopyranosyi)-4- O {6- [ (25)- 
4-a mino-2 -hydroxybut anoyl j amino-6-deoxy-ot- d- 
gl ucopyranosy]] -1 -N- [ (25) ^ammo-2-hydro xyb utanoy l]-2- 
deoxy-o-s treptamine, 



G. 6-0- (3-amino-3-deoxy-ot-p-gl ucopyran osy 1) -4- O 

(6-amino-6 -d eoxy-a-n-gl ucopyran osy 1) -1 - JV- [ (2/?) -4-a mino-2- 

hydroxybutanoyl] -2-deoxy-D-streptam me, 



H, 6-0(3-amino-3-deoxy-c*-D-glucopyranosyl)-I -JV-[(25)-4- 
a mino-2-hydr oxyb utanoy 1] -4-0(2,6-diamino-2, 6-dideoxy-a- 
D-gl ucopyrano sy l)-2-deoxy-p-strepta mine, 


ho 2 c 


H OH 


NH, 


L (25)-4-amino-24iydroxy butanoic add. 


Ph&SF 


C^Ci^NvO^H^O 302.1 / 7440-83-4 

Action and use 

Sodium channel blocker; potassium-sparing diuretic. 

Preparations 

Amiloride Tablets 
Co-amilofruse Tablets 
Co-ami)ozide Oral Solution 
Co-amilozide Tablets 

PhEur ______ 

DEFINITION 

3,5 - Dia mino-6-chloro-N- (d iami nomethy 1 iden e) pyrazine-2- 
carboxamide hydrochloride dihydrate. 

Content 

98.0 per cent to 101,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

Pale yellow or greenish-yellow powder. 

Solubility 

Slightly soluble in water and in anhydrous ethanol, practically 
insoluble in heptane. 

IDENTIFICATION 

First identification: A, D, E 
Second identification: C s D t E 

A. Infrared absorption spectrophotometry' (2.2.24). 
Comparison amiloride hydrochloride CRS. 

B. Thin-layer chromatography (2,2.27), 

Test solution Dissolve 40 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 40 mg of amiloride 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Hate TLC silica gel plate i?. 

Mobile phase dilute ammonia R!> water R, dioxan R 
(6:6:88 VIViV }; use a freshly prepared mixture. 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying in air. 

Detection Examine in ultraviolet light at 365 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, fluorescence and size 
to the principal spot in the chromatogram obtained with the 
reference solution. 

C. Dissolve about 10 mg in 10 mL of crater /?, Add 10 mL 
of a 200 g/L solution of cmimide /?, 0.25 mL of dilute sodium 
hydroxide solution R and 1 mL of bromine water R. A greenish- 
yellow colour is produced. Add 2 mL of dilute hydrochloric 
add R. The solution becomes deep yellow and shows blue 
fluorescence in ultraviolet light at 365 nm. 

D. It gives reaction (b) of chlorides (2,5. i), 

E. Water (see Tests). 
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TESTS 
Free acid 

Dissolve 1.0 g in a mixture of 50 mL of methanol R and 
50 mL of water R and titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.2.2(f). 

Not more than 0.3 mL of 0.1 M sodium hydroxide is required 
to reach the end-point. 

Related substances 

liquid chromatography (2.2.29). 

Solution A Dissolve 2.76 g of sodium dihydrogen phosphate 
monohydrate R in 850 mL of water for chromatography R, 
adjust to pH 3.0 with phosphoric acid R and dilute to L0 L 
with water for chromatography* R. 

Test solution Dissolve 20 mg of the substance to be examined 
in 1 mL of methanol R1 and dilute to 10.0 mL with 
solution A. 

Reference solution (a) Dissolve 2 mg of amiloride 
impurity A CRS in 0*5 mL of methanol R1 and dilute to 

I. 0 mL with the test solution. Dilute 1.0 mL of the solution 
to 10*0 mLwith solution A. 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
100,0 mL with solution A* Dilute 1.0 mL of this solution to 
10.0 mL with solution A. 

Column: 

— size-. I = 0.125 m } 0 = 4.0 mm; 

— stationary phase: base-deactivated end-capped octykiiyl silica 
gd for chromatography R (5 pm); 

— temperature: 30 5 C* 

Mobile phase Dissolve 0,8 g of sodium hexanesulfonate 
monohydraie R in a mixture of 80 mL of acetonitrile R1 and 
920 mL of solution A. 

Flow rate 1.5 mLmin. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL. 

Run time Twice the retention time of amiloride. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A. 

Relative retention With reference to amiloride (retention 
time = about 10 min): impurity A - about 0.8. 

System suitability, reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity A and amiloride. 

Calculation of percentage contents: 

— for each impurity use the concentration of amiloride in 
reference solution (b). 

Limits: 

— unspecified impurities: for each impurity', maximum 
0.10 per cent; 

— total: maximum 0.3 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5.12) 

II, 0 per cent to 13.0 per cent, de term bed on 0*200 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in a mixture of 5.0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Cany 
out a potentiometric titration (2.2.2d), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 26*61 mg 
of C 6 H*Cl 2 N 7 a 


STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B t 

a 


o 



A. methyl 3 J 5-diamino-6-chloropyra2me-2<arboxylate, 



R* 3 1 5-diambo-6-chloropyrarine*2-carboxylic arid, 



C, 3 -amino-6-chloro-N- (d i a mino m ethylidene)- 5- 
hy droxypyrazine-2-ca rboxam id e. 


PhEt* 


Aminobenzoic Acid 

(4-Aminobenzoic Acids Fh Ear monograph 1687) 



C 7 H 7 N0 2 137*1 150-13-0 

Action and use 

Skin protective. 

PtiEv ______ 

DEFINITION 

4-Aminobenzoic arid. 

Content 

99*0 per cent to 10L0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder* 

Solubility 

Slightly soluble in water, freely soluble in alcohol. It dissolves 
in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification B 

Second identification A, C 

A. Melting point (2.2.14): 186 °C to 189 

8. Infrared absorption spectrophotometry (2.2.24). 

Comparison 4-aminobenzok acid CRS. 
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C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 20 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of 4-aminobenzoic 
add CRS in methanol R and dilute to 20 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of 4-nitrobenzaic acid R 
in 10 mL of reference solution (a), 

Plate Suitable silica gel with a fluorescent indicator having an 
optimal intensity at 254 nm as the coating substance. 

Mobile phase gloried acetic acid R-> hexane K, methylene 
chloride R (5:20:75 V/VIV). 

Application 1 pL. 

Development Over a path of 10 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution (2.2.2, Method IF). 

Dissolve 1.0 g in alcohol R and dilute to 20 mL with the 
same solvent. 

Related substances 

liquid chromatography (2.2.29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution Dissolve 25.0 mg of 4-nmvbenzoic acid R 
and 25.0 mg of benzocaine R in methanol R and dilute to 
100.0 mL with the same solvent. Dilute L0 mL to 50.0 mL 
with the mobile phase. Dilute L0 mL of this solution to 
10.0 mL with the mobile phase. 

Column: 

— size: l = 0.12 m, 0 = 4.0 mm, 

— stationary phase: octylsilyl silica gel for chromatography R 
(5 jim). 

Mobile phase Mix 20 volumes of a mixture of 70 volumes of 
acetonitrile R and 80 volumes of methanol R > and 80 volumes 
of a solution containing 1.5 g/L of potassium dihydrogen 
phosphate R and 2.5 g/L of sodium octanesulfonate R adjusted 
to pH 22 with phosphoric acid R. 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 270 nm. 

Injection 20 pL. 

Run time 11 times the retention time of 4-aminobenzoic acid. 
Relative retention With reference to 4-aminobenzoic acid 
(retention time = about 3 min): impurity A = about 4; 
impurity B = about 9. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.2 per cent), 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.2 per cent). 


— any other impurity: not more than 0.5 times the area of the 
peak due to impurity A in the chromatogram obtained 
with the reference solution (0.1 per cent), 

— total: not more than 2.5 times the area of the peak due to 
impurity A in the chromatogram obtained with the 
reference solution (0.5 per cent), 

— disregard limit: 0.1 times the area of the peak due to 
impurity A in the chromatogram obtained with the 
reference solution (0.02 per cent). 

Impurity C and impurity D 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 20,0 mg of lauric acid R in 
methylene chloride R and dilute to 100.0 mL with the same 
solvent. 

Test solution Dissolve 1.000 g of the substance to be 
examined in 10.0 mL of an 84 g/L solution of sodium 
hydroxide R and extract with 2 quantities, each of 10 mL, of 
methylene chloride R. Combine and wash with 5 mL of 
water 1?; filter through anhydrous sodium sulfate R, Wash the 
filter with methylene chloride R . Evaporate in a water-bath at 
50-60 C to obtain a volume of about 1-5 mL, Add 1.0 mL 
of the internal standard solution and dilute to 10,0 mL with 
methylene chloride R. 

Reference solution (a) Dissolve 20.0 mg of aniline R in 
methylene chloride R and dilute to 100,0 mL with the same 
solvent. 

Reference solution (b) Dissolve 20.0 mg of pHoluidine R in 
methylene chloride R and dilute to 100,0 mL with the same 
solvent. 

Reference solution (c) Dilute 0.50 mL of reference solution (a), 
0.50 mL of reference solution (b) and 10.0 mL of the 
internal standard solution to 100.0 mL with methylene 
chloride R . 

Column: 

— material: fused silica, 

— size: l = 30 m, 0 = 0.32 mm, 

— stationary! phase: polyfmethyl(95)phenyl(S)fsiloxane R (film 
thickness 0.5 pm). 

Carrier gas helium for chromatography R< 

Flow rate 1.0 mLmin, 

Split ratio 1:10. 

Temperature: 



Time 

(min) 

Temperature 

CO 

Column 

0-4 

130 


4-65 

130 -> 180 


6.5 ■ 115 

180 

Injection port 


280 

Detector 


300 


Detection Flame ionisation. 

Injection 2 pL; inject the test solution and reference 
solution (c). 

Retention rime Internal standard = about 9.5 mb. 

Limits: 

— impurity C: calculate the ratio (R) of the area of the peak 
due to impurity C to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (c); calculate the ratio of the area of the 
peak due to impurity C to the area of the peak due to the 
internal standard from the chromatogram obtained w ith 
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the test solution: This ratio is not greater than R 
(10 ppm), 

— impurity D: calculate the ratio (/?) of the area of the peak 
due to impurity D to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (c); calculate the ratio of the area of the 
peak due to impurity D to the area of the peak due to the 
internal standard from the chromatogram obtained with 
the test solution: this ratio is not greater chan R 
(10 ppm), 
iron (2.4.9) 

Maximum 40 ppm. 

Dissolve 0,250 g in 3 mL of alcohol R and dilute to 10.0 mL 
with water R. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 0.2 per cent, determined on LOO g. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0.100 g with heating in 50 mL of carbon dioxide-free 
water R. Titrate with 0.1 M sodium hydroxide determining the 
end-point potentiometncaity (2,2.20), 

1 mL of 0.1 M sodium hydroxide is equivalent to 13.73 mg of 

c 7 h 7 no 2 . 

STORAGE 

Protected from light, 

IMPURITIES 



A. R = C0 2 H 3 R' = NG 2 : 4-nitrobenzoic acid, 

R. R = CO-0-C 2 H 5 , R' = NH 2 : ethyl 4-aminobenzoate 
(benzocaine), 

C. R = H, R' = NH 2 ; aniline, 

D. R = CH 3j R' = NH 2 : 4-methylaniline (p-toluidine). 

_________ PhEur 


Aminocaproic Acid 

(Ph Bur monograph 0874) 


QHnNOs 131.2 60-32-2 

Action and use 
Anti fibrinolytic. 

PhEa ___ 

DEFINITION 

Aminocaproic add contains not less than 98,5 per cent and 
not more than the equivalent of 101.0 per cent of 
6-aminohexanoic add, calculated with reference to the dried 
substance. 


CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, freely soluble in water, slightly soluble in alcohol. 

It melts at about 205 °C with decomposition, 

IDENTIFICATION 

First identification A . 

Second identification B, C, D. 

A. Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with 
aminocaproic acid CRS . Examine the substances prepared as 
discs. 

R. Examine the chromatograms obtained in the test for 
ninhydrin-positivc substances. The principal spot in the 
chromatogram obtained with the test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 

C, Dissolve 0.5 g in 4 mL of a mixture of equal volumes of 
dilute hydrochloric add R and water R. Evaporate to dryness by 
heating on a water-bath. Dry the residue in a desiccator. 
Dissolve the residue in about 2 mL of boiling ethanol R . 

Allow to cool and maintain at 4 “C to 8 °C for 3 h. Filter 
under reduced pressure. The residue washed with about 

10 mL of acetone R and dried at 60 C for 30 min, melts 
{ 2.2.14) at 131 °C to 133 C. 

D. Dissolve about 5 mg in 0,5 mL of distilled water R. 

Add 3 mL of dimethylformamide R and 2 mL of ascorbic add 
solution R, Heat on a water-bath. An orange colour develops, 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is colourless (2,2.2 y Method II) and remains dear 
(2,2,1) on standing for 24 h. 

pH (2.23) 

The pH of solution S is 7.5 to 8,0. 

Absorbance (2.2.25) 

A. The absorbance of solution S at 287 jam is not more 
than 0.10 and at 450 nm is not more than 0.03. 

R. Place 2.0 g in an even layer in a shallow dish 9 cm in 
diameter, cover and allow r to stand at 98 °C to 102 C C for 
72 h. Dissolve in water R and dilute to 10,0 mL with the 
same solvent. The absorbance of the solution at 287 nm is 
not more than 0.15 and at 450 nm is not more than 0.03. 

Ninhydrin-positive substances 

Examine by thin-layer chromatography (2.2.27), using a 

suitable silica gel as the coating substance. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in water R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute l mL of test solution (a) to 50 mL 
with water R. 

Reference solution (a) Dissolve 10 mg of aminocaproic 
add CRS in water R and dilute to 50 mL with the same 
solvent. 

Reference solution (b) Dilute 5 mL of test solution (b) to 
20 mL with water R. 

Reference solution (c) Dissolve 10 mg of aminocaproic add CRS 
and 10 mg of leucine CRS in water R and dilute to 25 mL 
with the same solvent. 

Apply separately to the plate 5 pL of each solution. Allow the 
plate to dry in air. Develop over a path of 15 cm using a 
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mixture of 20 volumes of glacial acetic add R, 20 volumes of 
water R and 60 volumes of butanol R. Dry the plate in a 
current of warm air. Spray with nin hydrin solution R and heat 
at 100 °C to 105 °C for 15 min. Any spot in the 
chromatogram obtained with the test solution (a), apart from 
the principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) shows two clearly 
separated principal spots. 

Heavy metals (2.4.8) 

12 mL of solution S complies with test A for heavy metals 
(10 ppm). Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Loss on drying (2.232) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 °C. 

Sulfa ted ash (2.4. 14) 

Not more chan 0.1 per cent* determined on TO g. 

ASSAY 

Dissolve 0.100 g in 20 mL of anhydrous acetic acid R. Using 
0.1 mL of crystal violet solution R as indicator, titrate with 
0.1 M perchloric acid until the colour changes from bluish- 
violet to bluish-green. 

I mL of 0.1 M perchloric acid is equivalent to 13.12 mg of 

c 6 h 13 no 2 * 

__ Ph Ear 


Aminoglutethimide 

(Ph, Eur. monograph 1291) 



h 3 c 


C 13 H 16 N 2 G 2 232*3 125-84-8 

Action and use 

Inhibitor of adrenal corticosteroid synthesis; used in chemical 
adrenalectomy. 

PhEw ___ 

DEFINITION 

( 3RS) -3 - (4-Amino phenyl) -3-e thy lpiperidine-2,6 -dione, 

Content 

98.0 per cent to 101,5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline povvder* 

Solubility 

Practically insoluble in w'ater, freely soluble in acetone, 
soluble in methanol. 

IDENTIFICATION 

First identification B 
Second identification A, C 

A. Melting point (2.2.14): 150 °C to 154 °C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison aminoglutethimide CRS . 


C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in acetone R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of 
aminoglutethimide CRS in acetone R and dilute to 5 mL with 
the same solvent. 

Reference solution (b) Dissolve 25 mg of 
aminoglutethimide CRS and 25 mg of glumhimide CRS in 
acetone R and dilute to 5 mL with the same solvent, 

Plate TLC silica get F 2 ^ plate R. 

Mobile phase glacial acetic add R, methanol R, ethyl acetate R 
(0.5:15:85 V/VIV). 

Application 5 pL. 

Development Over 3/4 of the plate* 

Drying In air* 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separed spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS • 

Solution S 

Dissolve 1 *0 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method IT). 

Optical rotation (2.2.7) 

-0.10" to + 0.10% determined on solution S. 

Related substances 

liquid chromatography (2.2*29). 

Solvent mixture methanol R, acetate buffer solution pH 5.0 R 
(50:50 VIV). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 50,0 mL with 
die solvent mixture. 

Reference solution (a) Dissolve 5.0 mg of aminoglutethimide 
impurity A CRS in the solvent mixture and dilute to 25.0 mL 
w r ith the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Reference solution (c) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (d) Dilute I *0 mL of the test solution to 
10.0 mL with reference solution (a)* 

Column: 

— size: l = 0.15 m, 0 = 3.9 mm; 

— stationary^ phase: octadecylsilyl silica gel for chromatography R 
(4 pm); 

— temperature: 40 °C. 

Mobile phase Mix 27 volumes of methanol R and 73 volumes 
of acetate buffer solution pH 5.0 R. 

Flaw rate L3 mUmin* 

Detection Spectrophotometer at 240 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c) and (d)* 

Rim time 4 times the retention time of aminoglutethimide. 
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Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity A. 

Relative retention With reference to aminoglutethimide 
(retention time = about 9 min): impurity A = about 1*3* 
JfyrKfM suitability Reference solution (d): 

— resolution: minimum 2,0 between the peaks due to 
aminoglutethimide and impurity A. 

Limits: 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (2,0 per cent); 

— unspecified impurities: for each impurity, not more than 
0,1 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

{0.10 percent); 

— sum of impurities other than A: not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent); 

— total: maximum 2,0 per cent for the sum of the contents 
of all impurities; 

— disregard limn: 0.05 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0,05 per cent). 

Impurity D 

Liquid chromatography (2,2.29), Carry out the test protected 
from light . Use shaking, not sonicatwn or heat, to dissolve the 
reference substance and the substance w be examined. 

Test solution Dissolve 0.100 g of the substance to be 
examined in dimethyl sulfoxide R and dilute to 100.0 mL with 
the same solvent. 

Reference solution Dissolve 3.0 mg of aminoglutethimide 
impurity D CRS in dimethyl sulfoxide R and dilute to 
100,0 mL with the same solvent. Dilute L0 mL of this 
solution to 100.0 mL with dimethyl sulfoxide R. 

Column: 

— size: l = 0,12 m, 0 = 4 mm; 

— stationary phase: octadecylsilyl silica gel for chromatograph** R 
(5 pm). 

Mobile phase Dissolve 0,285 g of sodium edetaxe R in water R> 
add 7.5 mL of dilute acetic acid R and 50 mL of 0.1 M 
potassium hydroxide and dilute to 1000 mL with water R; 
adjust to pH 5*0 with glacial acetic acid R; mix 350 mL of 
this solution with 650 mL of methanol R. 

Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 328 run. 

Injection 10 pL 

System suitability Test solution: 

— number of theoretical plates: minimum 3300, calculated for 
the principal peak; 

— mass distribution ratio: 2.0 to 5.0 for the principal peak; 

— symmetry factor, maximum 1,2 for the principal peak. 
Limit: 

— impurity D: not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(300 ppm). 

Sulfates [ 2 . 4 . 13 ) 

Maximum 500 ppm. 

Dilute 6 mL of solution S to 15 mL w-ith distilled water R 
Heavy metals ( 2 , 4 . 8 ) 

Maximum 10 ppm. 

Dissolve 2,0 g in 15 mL of acetone R and dilute to 20 mL 
with water R , 12 mL of the solution complies with test B. 


Prepare the reference solution using lead standard solution 
(1 ppm Pb) obtained by diluting lead standard solution 
(100 ppm Pb) R with a mixture of 5 mL of water R and 
15 mL of acetone R , 

Loss on drying (2.2,22) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0,180 g in 50 mL of anhydrous acetic acid R and 
titrate with 0.1 M perchloric arid , determining the end-point 
p oten tiometrically (2, 2 , 20) , 

l mL of QJM perchloric arid is equivalent to 23,23 mg 
of C^HiabLOz* 

IMPURITIES 

Specified impurities A, D. 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5. 10. 
Control of impurities in substances for pharmaceutical use): B, C. 


and enantiomer 



A. R3 = NH 2l R4 - H: (3R5)-3-(3-aminophenyl)-3- 
ethylpiperidine-2,6-dione {3-aminoglmethimide), 

B. R3 = N0 2 , R4 - H: (3RS>3~ethyL3~ 

(3-ni trophenyl) piperidine-2,6-dione * 

C. R3 = H, R4 = N0 2 : (3RS)-3-ethyL3- 
(4-ni tropheny l) psperidine-2,6-dione 3 



D, 3,3 '-[diazenediylbis(4,1 -phenylene)] bis(3-ethylpiperidine- 
2,6 -d ione) (azoghitethimide). 

___ m£ur 
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Aminophylline 

(TheophyUine-Eihyktiediamme^ Ph. Eur. monograph 
0300) 


o 



CH a 


C 16 H 24 N I 0 O 4 420,4 317-34-0 

Action and use 

Non-sdective phosphodiesterase inhibitor; treatment of 
reversible airways obstruction. 

Preparations 

Aminophylline Injection 
Aminophylline Tablets 
Prolonged-release Aminophylline Tablets 

_ 

DEFINITION 

Content 

— theophylline (C 7 H 8 N 4 O 2 ; 180,2): 84.0 per cent to 
87,4 per cent (anhydrous substance); 

— ethylenediamine (C^HgNs; 60*1): 13*5 per cent to 
15*0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellowish powder, sometimes granular, 
hygroscopic. 

Solubility 

Freely soluble in water (the solution becomes cloudy through 
absorption of carbon dioxide), practically insoluble in 
anhydrous ethanol* 

IDENTIFICATION 

First identification B } C, E. 

Second identification A, C 3 D t E f F. 

Dissolve 1.0 g in 10 mL of water R and add 2 mL of dilute 
hydrochloric add R drop wise with shaking. Filter* Use the 
precipitate for identification tests A, B, D and F and the 
filtrate for identification test C* 

A* Melting point (2*2. 14): 270 °C to 274 X, determined 
after washing the precipitate with water R and drying at 
105 X. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Precipitate, washed with water R and dried at 
105 X* 

Comparison theophylline CRS. 

C, To the filtrate add 0*2 mL of benzoyl chloride R y make 
alkaline with dilute sodium hydroxide solution R and shake 
vigorously. Filter the precipitate, wash with 10 mL of 
water R y dissolve in 5 mL of hot ethanol (96 per cent) R and 
add 5 mL of water R. A precipitate is formed, which, when 
washed and dried at 105 X, melts (2.2.14) at 248 °C to 
252 X. 

D* Heat about 10 mg of the precipitate with 1.0 mL of a 
360 g/L solution of potassium hydroxide R in a water-bath at 
90 C for 3 min, then add 1 *0 mL of diazotised suffanUk acid 
solution R. A red colour slowly develops* Carry out a blank 
test. 


E. Water (see Tests)* 

F. The precipitate gives the reaction of xanthines (2.3,1). 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2*/) and not more intensely coloured than 
reference solution GY„ ( 2 , 2 * 2 , Method H), 

Dissolve 0,5 g with gentle wanning in JO mL of carbon 
dioxide-free water R. 

Related substances 

liquid chromatography (2,2*29). 

Test soludon Dissolve 47 mg of the substance to be examined 
in the mobile phase and dilute to 20*0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1*0 mL of the test solution to 
100.0 mL with the mobile phase* Dilute 1.0 mL of this 
solution to 10*0 mL with the mobile phase* 

Reference solution (b) Dissolve 10 mg of theobromine R 
(impurity G) in the mobile phase, add 5 mL of the test 
solution and dilute to 100 mL with the mobile phase. Dilute 
5 mL of this solution to 50 mL with the mobile phase* 
Column: 

— size: l = 0.25 m } 0 = 4 nun; 

— stationary* phase: octadecylsilyl silica gel for chromatography R 
{7 pm). 

Mobile phase Mix 7 volumes of acetonitrile for 
chromatography R and 93 volumes of a i ,36 g/L solution of 
sodium acetate R containing 0*50 per cent ViV of glacial acetic 
acid R. 

Flow rate 2.0 mL/min. 

Detection Spectrophotometer at 272 nm. 

Injection 20 pL. 

Run time 3*5 times the retention time of theophylline* 

Relative retention With reference to theophylline (retention 
time = about 6 min) : impurity G = about 0 * 6 * 

System suitability, reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurity G and theophylline* 

Limits: 

—- unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,10 per cent); 

— mol: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*1 per cent); 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm* 

Solvent water R. 

0.500 g complies with test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

The substance precipitates after addition of buffer solution 
pH 3,5 R. Dilute to 100 mL with waier R; the substance 
re-dissolves completely* 

Water (2,5,12) 

Maximum 1 *5 per cent, determined on 0.50 g. 

Sulfa ted ash (2,4.14) 

Maximum 0*1 per cent, determined on 1.0 g* 
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ASSAY 

Ethylenediamine 

Dissolve 0.250 g in 30 mL of water R. Add 0.1 mL of 
hromocresol green solution R> Titrate with 0.I M hydrochloric 
acid until a green colour is obtained. 

1 mL of 0.1 M hydrochloric acid is equivalent to 3.005 mg of 

C 2 HgN 2 . 

Theophylline 

Heat 0.200 g to constant mass in an oven at 135 C. 

Dissolve the residue with heating in 100 mL of water R, 
allow to cool, add 20 mL of 0. 1 M silver nitrate and shake. 
Add 1 mL of bromothymol blue solution RL Titrate with 0AM 
sodium hydroxide. 

1 mL of 0.1 M sodium hydroxide is equivalent to 18.02 mg of 

c 7 h 6 n 4 o 2 . 

STORAGE 

In an airtight container, protected from light, 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B } 

C } Dj Ej F 3 G. 


o 



E. 1,3-dimethyl-7,9-dihydro-1 H- p urine-2,6 , 8 (3 H) -trione, 

OH 
N 

> 

N 

CH 3 

F. 7 -(2-hydroxyethyl)-1,3-dimethyl-3,7 -dihydro-1 /f-purine- 
2,6-dione (etofylline), 

CH a 

N 

> 

U 

ch 3 

G. 3*7-dimethyL3j7-dihydro-1 //-purine-2,6-dione 
(theobromine). 

____ PhEur 





Aminophylline Hydrate 

(Theophylline-ethylenediamine Hydrate, Ph. Eur. 
monograph 0301) 


A, 1*3 s 7 -trim ethyl-3 *7 -dihydro-1 H- purine-2,6 -dione 
(caffeine) 3 


o 



ch 3 

B. 3-methyl-3,7-dihydro-1 //-purine-2,6-dione, 

o 

L 

CHO 
NH 2 

ch 3 

C. N-(6«amino-1,3-dimethyl-2,4-d ioxo-1,2,3,4 - 
tetrahydropyrimidin-5-yl)formamide. 


G 



D. A r -me thyl-5-(me thy 1 amino) -1H- imidazolc-4- carboxamid e, 


0 



i 


CH 3 J 2 

C I6 H 24 N 10 O 4? xH 2 O 420.4 72487-55-9 

(anhydrous substance) 

Action and use 

Non-selective phosphodiesterase inhibitory treatment of 
reversible airways obstruction. 

Preparations 
Aminophylline Injection 
Aminophylline Tablets 
Prolonged-release Aminopylline Tablets 

PhEur ___ _ 

DEFINITION 

Content 

— theophylline (C 7 H S N 4 G 2 ; 180.2): 84.0 per cent to 
87.4 per cent (anhydrous substance); 

— ethylenediamine (C 2 H S N 2 ; 60.1): 13.5 per cent to 
15.0 per cent (anhydrous substance). 

It contains a variable quantity of water. 

CHARACTERS 

Appearance 

White or slightly yellowish powder, sometimes granular. 
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Solubility 

Freely soluble in water (the solution becomes cloudy through 
absorption of carbon dioxide), practically insoluble in 
anhydrous ethanol. 

ID ENTIFI CATION 

First identification: B, C } E 
Second identification: A, C, D, E t F 

Dissolve 1.0 g in 10 mL of water R and add 2 mL of dilute 
hydrochloric acid R drop wise with shaking. Filter, Use the 
precipitate for identification tests A, B, D and F and the 
filtrate for identification test C. 

A. Melting point {2.2. J4): 270 to 274 °G, determined 
after washing the precipitate with water R and drying at 
105 °C 

B. Infrared absorption spectrophotometry (2.2.24). 
Preparation Precipitate, washed with water R and dried at 
105 *C. 

Comparison theophylline CRS. 

C. To the filtrate add 0,2 mL of benzoyl chloride i?, make 
alkaline with dilute sodium hydroxide solution R and shake 
vigorously. Filter the precipitate* wash with 10 mL of 
water R, dissolve in 5 mL of hot ethanol (96 per cent) R and 
add 5 mL of water R. A precipitate is formed which, when 
washed and dried at 105 ’ €> melts (2.2.14) at 248 C to 
252 C. 

D. Heat about 10 mg of the precipitate with L0 mL of a 
360 g f L solution of potassium hydroxide R in a water-bath at 
90 C for 3 mm, then add 1,0 mL of diazozised sulfanilic acid 
solution R. A red colour slowly develops. Carry out a blank 
test, 

E. Water (see Tests). 

F. The precipitate gives the reaction of xanthines (2.3, /), 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2,1) and not more intensely coloured than 
reference solution GY 6 (2.2.2, Method II). 

Dissolve 0.5 g with gentle warming in 10 mL of carbon 
dioxide-free water R. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50 mg of the substance to he examined 
in the mobile phase and dilute to 20,0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 10 mg of theobromine R 
(impurity G) in the mobile phase, add 5 mL of the test 
solution and dilute to 100 mL with the mobile phase. Dilute 
5 mL of this solution to 50 mL with the mobile phase. 
Column: 

— size: I — 0,25 m, 0 - 4 mm; 

— stationary) phase: octadecylsilyl silica gd for chromatography R 

a \xm). 

Mobile phase Mix 7 volumes of acetonitrile for 
chromatography R and 93 volumes of a 1.36 g/L solution of 
sodium acetate R containing 0.50 per cent VIV of glacial acetic 
add R, 

Flow rate 2.0 mLmin. 

Detection Spectrophotometer at 272 run. 


Injection 20 pL, 

Run rime 3.5 times the retention time of theophylline. 

Relative retention With reference to theophylline (retention 
time = about 6 min): impurity G = about 0.6, 

System suitability*: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurity G and theophylline. 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) {0.10 per cent); 

— total: not more than the area of die principal peak in the 
chromatogram obtained with reference solution (a) 

(0.1 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
die chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Heavy metals (2.48) 

Maximum 20 ppm. 

Solvent water R, 

0.500 g complies with test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

The substance precipitates after addition of buffer solution 
pH 3.5 R. Dilute to 100 mL with water R ; the substance 
re-dissolves completely. 

Water (2-5,12) 

3.0 per cent to 8.0 per cent, determined on 0.50 g. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Ethylenediamin e 

Dissolve 0.250 g in 30 mL of water if. Add 0,1 mL of 
bromocresol green solution R. Titrate with 0.1 M hydrochloric 
acid until a green colour is obtained. 

1 mL of 0.1 M hydrochloric add is equivalent to 3.005 mg of 
CaHsN*. 

Theophylline 

Heat 0.200 g to constant mass in an oven at 135 a C. 

Dissolve the residue with heating in 100 mL of water R * 
allow to cool, add 20 mL of 0 . 1 M silver nitrate and shake. 
Add 1 mL of bmmothymol blue solution RL Titrate with 0.1 Af 
sodium hydroxide, 

1 mL of 0.1 M sodium hydroxide is equivalent to 18.02 mg of 

c 7 h 8 n 4 o 2 . 

STORAGE 

In a well-filled* airtight container, protected from light, 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A s B* 
C f £), £, F f G. 
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A. 1 , 3,7-trimethyl-3,? -d ihy dro-1 H-p urine-2,6 -dione 
(caffeine). 



B. 3-tnethy 1 -3,7 -dihydro-1 H- purine-2 , 6-dione, 
O 

H 

CKO 

m 2 

i 

CHj 



C. JV-(6-ammo-1,3-diinethyl-2,4-dioxo» 1,2,3,4- 
tetrahyd rapyrimidin- 5 -yl )form ami de, 

O 



ch 3 


D. AT-methy 1-5 - (me thylamino)- I /f-imidazole-4-carb oxamide, 
0 



E, 1,3 -dimethyl-7,9-dihy dro-1 //-purine-2,6,8 (3 H) -trione, 



F, 7-(2-hydroxyethyl)-1,3-dimethyl-3,7-dihydro-1 //-purine- 
2, 6-dione (etofyUine), 



G. 3 s 7-d i me thyl - 3,7-di hydro-1 //-purine-2,6-d io ne 
(theobromine). 


PhEuf 


Amiodarone Hydrochloride 

(Ph. Eur . monograph 0803) 



, HCi 


C 25 H 30 CLI 3 NO3 682 19774-82-4 

Action and use 

Potassium channel blocker; class III anti arrhythmic. 

Preparations 

Amiodarone Intravenous Infusion 
Amiodarone Oral Suspension 
Amiodarone Tablets 

PhEur ___ 

DEFINITION 

(2-Buty Ibenzofuran- 3 -yl) [4- [2- (diethyl amino)e thoxy] -3,5- 
diiodophenyl]methanone h ydrochl oride. 

Content 

98*5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, fine, crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in methylene 
chloride, soluble in methanol, sparingly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2*24). 
Comparison amiodarone hydrochloride CRS- 
B* It gives reaction (b) of chlorides (2.J*/). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution GY 5 or BY^ (2.2.2, Method II). 
Dissolve 1,0 g in methanol R and dilute to 20 mL with the 
same solvent. 
pH (2.2.3) 

3.2 to 3.8* 

Dissolve 1.0 g in carbon dioxide-free water R, heating at 80 C, 
cool and dilute to 20 mL with the same solvent. 

Impurity H 

Thin-layer chromatography (2.2. 27). Prepare the solutions 
immediately before use and keep protected from bright light. 

Test solution Dissolve 0.500 g of the substance to be 
examined in methylene chloride R and dilute to 5*0 mL with 
the same solvent. 

Reference solution (a) Dissolve 10.0 mg of 
(2-chlorocihyl)diethylamine hydrochloride R (impurity H) in 
methylene chloride R and dilute to 50.0 mL with the same 
solvent. Dilute 2.0 mL of the solution to 20.0 mL with 
methylene chloride R. 

Reference solution (b) Mix 2.0 mL of the test solution and 
2*0 mL of reference solution (a). 

Plate TLC silica gel F 2 ^a plow R- 
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Mobile phase anhydrous formic acid F, methanol R t methylene 
chloride R (5:10:85 VfVfV ). 

Application 50 pL of the test solution and reference 
solution (a); 100 pL of reference solution (b). 

Development Over 2/3 of the plate. 

Drying In a current of cold air. 

Detection Spray with potassium iodobismuthate solution RI and 
then with dilute hydrogen peroxide solution R; examine 
immediately in daylight. 

System suitability: reference solution (b): 

— the spot due to impurity H is dearly visible. 

Limit. 

— impurity H: any spot with the same R F as the spot due to 
impurity H in the chromatogram obtained with reference 
solution (b) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

{0,02 per cent). 

Related substances 

Liquid chromatography (2,2.29), 

Buffer solution pH 49 To 800 mL of water R add 3.0 mL of 
glacial acetic acid R, adjust to pH 4.9 with dilute ammonia Rl 
and dilute to 1000 mL with tty ter R. 

Test solution Dissolve 0.125 g of the substance to be 
examined in a mixture of equal volumes of acetonitrile R and 
water R and dilute to 25.0 mL with the same mixture of 
solvents. 

Reference solution Dissolve 5 mg of amiodarone 
impurity D CRS , 5 mg of amiodarone impurity E CRS and 
5.0 mg of amiodarone hydrochloride CRS in methanol R and 
dilute to 25,0 mL with the same solvent. Dilute 1.0 mL of 
the solution to 20,0 mL with a mixture of equal volumes of 
acetonitrile R and water It 
Column: 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary’ phase: end-capped oaaekcylsdyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 °C. 

Mobile phase Buffer solution pH 4,9, methanol i?, acetonitrile R 
(30:30:40 ViVfV). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 240 nm. 

Injection 10 pL. 

Rim time Twice the retention time of amiodarone. 

Relative retention With reference to amiodarone (retention 
time = about 24 min): impurity A = about 0.26; 
impurity D = about 0.29; impurity' E = about 0.37; 
impurity B - about 0.49; impurity C = about 0.55; 
impurity’ G = about 0.62; impurity F = about 0.69. 

System suitability: reference solution: 

— resolution: minimum 3.5 between the peaks due to 
impurities D and E. 

Limits: 

— impurities A, B 3 C, D f E, F» G: for each impurity, not 
more than the area of the peak due to amiodarone in the 
chromatogram obtained with the reference solution 

(0,2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the peak due to amiodarone in the 
chromatogram obtained with the reference solution 
(0.10 per cent); 

— total: not more than 2.5 times the area of the peak due to 
amiodarone in the chromatogram obtained with the 
reference solution (0.5 per cent); 


— disregard limit: 0.25 times the area of the peak due to 
amiodarone in the chromatogram obtained with the 
reference solution (0.05 per cent). 

Iodides 

Maximum 150 ppm. 

Prepare the test and reference solutions simultaneously. 

Solution A Add 1.50 g of the substance to be examined to 
40 mL of water R at 80 C and shake until completely 
dissolved. Cool and dilute to 50,0 mL with water R , 

Test solution To 15,0 mL of solution A add 1.0 mL of 
0.1 M hydrochloric acid and l ,0 mL of 0.05 M potassium 
iodaie . Dilute to 20.0 mL with water R. Allow' to stand 
protected from light for 4 h. 

Reference solution To 15.0 mL of solution A add 1,0 mL of 
0.1 M hydrochloric acid , 1,0 mL of an 88.2 mg/L solution of 
potassium iodide R and 1,0 mL of 0.05 M potassium iodate . 
Dilute to 20.0 mL with water R. Allow' to stand protected 
from light for 4 h. 

Measure the absorbances (2. 2.25) of the solutions at 420 nm, 
using a mixture of 15.0 mL of solution A and 1.0 mL of 
0.1 M hydrochloric add diluted to 20.0 mL with water R as 
the compensation liquid. The absorbance of the test solution 
ts not greater than half the absorbance of the reference 
solution. 

Heavy metals (2.4. S) 

Maximum 20 ppm, 

1,0 g complies with test C. Prepare die reference solution 
using 2 mL of lead standard solution (10 ppm Fb) R. 

Loss on drying (2*2,31) 

Maximum 0.5 per cent, determined on 1.000 g by drying at 
50 °C at a pressure not exceeding 0.3 kPa for 4 h. 

Sul fa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.600 g in a mixture of 5,0 mL of 

0.01 M hydrochloric add and 75 mL of ethanol (96 per cent) R, 

Cany out a potentiometric titration (2.2.20) , using 

0.1 M sodium hydroxide. Read the volume added between the 

2 points of inflexion. 

1 mL of aJ Af sodium hydroxide is equivalent to 68.18 mg of 
C 25 H 30 GH 2 NO 3 . 

STORAGE 

Protected from light, at a temperature not exceeding 30 *C. 

IMPURITIES 

Specified impurities A, B, C, D, E, F> G, H 



A, (2-but>'lbenzofiiran-3-yl)|4'[2- 
(diethylamino)ethoxy] phenyl] methanone, 
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B. (2-butylbenzofuran-3-yl) [4-[2-(ethyIamino) ethoxy)-3*5- 
d iiodophenyl] methanone s 


Amisulpride 

(Ph Bur monograph 1490) 



and enantiomer 



C, (2-butyl benzofuran-3-yl) [4-[2-(diethylammo)ethoxy]-3- 
i od ophenyl] m e thanone, 



h 3 c 


D. (2-butylbenzofiiran- 3-yl) (4-hy droxy-3*5- 
diiod ophenyl) m e thanone * 



E. (2-butylbenzofuran-3-yl) (4-hydroxyphenyl)methanonej 



F. (2-butylbenzofuran-3-yl) (4-hydroxy-3- 
i od op he ny I) meth anone s 



and enantiomer 


G. [4-[2-(diethylamino)ethoxy]-3,5-diiodophenyl][2-[(lftS> 
1 -methoxy butyl] benzofuran-3-yl] methanone. 


Cl 



H. 2-chloro-N*iV-diethyIethanamine (2-chlorotrie thylamine * 
(2-chlo methyl) di ethylami ne). 

_________ _ PhEur 


C l7 H 27 N 3 0 4 S 369.5 71675-85-9 


Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparations 
Amisulpride Oral Solution 
Amisulpride T ablets 

PhEur _ 

DEFINITION 

4 - Amino-A r - [ [ (2 RS) ~1 -e thylpyrrol id in-2 -yl] methyl] - 5- 
(ethy lsulfonyl)-2-methoxvb enzamide. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride* sparingly soluble in anhydrous ethanol. 

mp 

About 126 Q C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison amisulpride CRS. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y 6 (2.2.2* Method IF). 

Dissolve LQ g in 3 mL of a mixture of 1 volume of acetic 
acid R and 4 volumes of water R , and dilute to 20 mL with 
water R. 

Impurity A 

Thin-layer chromatography (2,2.27). 

Test solution Dissolve 0.20 g of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 5 mg of sulpiride 
impurity A CRS (amisulpride impurity A) in methanol R and 
dilute to 25 mL with the same solvent. Dilute 2 mL of the 
solution to 20 mL with methanol R. 

Reference solution (b) Dilute 1 mL of the test solution to 
10 mL with reference solution (a). 

Plate TLC silica gel G plate R. 

Mobile phase 50 per cent VfV solution of concentrated 
ammonia R, anhydrous ethanol R y (fa-isopropyl ether R 
(10:25:65 VIV/V)\ use the upper layer obtained after shaking 
the mixture. 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 
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Detection Spray with nmhydroi solution R and heat at 
100-105 C for 15 min. 

Retardation factors Impurity A - about 0.2; 
amisulpride = about 0.5, 

System suitability’ The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots, 

Limir. 

— impurity A: any spot due to impurity A is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

Related substances 

liquid chromatography (2,2,29), 

Solvent mixture acetonitrile Rf methanol R2> mobile phase A 
(12:16:72 V/VIV). 

Test solution Dissolve 0.10 g of the substance to be examined 
in 16 mL of methanol i?2 3 add 12 mL of acetonitrile Rt and 
dilute to 100.0 mL with mobile phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
amisulpride for system suitability* CRS (containing impurity B) 
in 1,0 mL of the solvent mixture. 

Column: 

— size: l ~ 0,25 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated octylsifyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 C. 

Mobile phase: 

— mobile phase A: dissolve 0.7 g of sodium octanesidfonate R 
in 930 mL of water add 45,0 mL of a 5 per cent VlV 
solution of dilute sulfuric acid R, adjust to pH 2.3 with a 

5 per cent V!V solution of dilute sulfuric add R> and dilute 
to 1000 mL with water R\ 

-— mobile phase B\ methanol R2\ 

— mobile phase C: acetonitrile Rl ; 


Time 

Mobile phase A 

Mobile phase B 

Mobile phase C 

(min) 

(percent V/V/V) 

(per cenl V/V/V) 

(per cent V/V/V) 

0 - IS 

72 

16 

12 

IB - 3S 

72 50 

16 ^ 38 

12 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity B. 

Relative retention With reference to amisulpride (retention 
rime ~ about 17 min): impurity B = about LI. 

System suitability: reference solution (b): 

— peak-to-valley ratio : minimum 2,0, where H p — height 
above the baseline of the peak due to impurity B and 
H v ~ height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
amisulpride. 

Calculation of percentage contents Use the concentration of 
amisulpride in reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.3 per cent; 


— reporting threshold: 0.05 per cent. 

Heavy metals (2,4.8) 

Maximum 10 ppm. 

Dissolve 4.0 g by gently heating in 5 mL of dilute acetic 
add R. Allow to cool and dilute to 20 mL with water R, 

12 mL of the solution complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Loss on drying (2,2.22) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 3 h. 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g with shaking in a mixture of 5 mL of acetic 
anhydride R and 50 mL of anhydrous acetic acid It Titrate 
with 0J M perchloric acid , determining the end-point 
potentiometrically (2.2.2(f). 

1 mL of 0.1 M perchloric add is equivalent to 36.95 mg of 

c 17 h 3V n 3 o 4 s. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B> C, 
D, E, F, G, H. 

H N and enantiomer 

A. f (2RS )-1 -ethylpyrrolidin-2-yl] methanamine, 



B, 4-amino-iY-[[(2KS)-l-ethylpy t rTolidim2tyl]methyl]-5- 
(ethybulfonyl) -2 -hydroxy benzam ide, 


O 



C. 4-amino-A r -[ [(2i?S)-l -ethylp>Trohdin-2-yl]methyll-5-iodo- 
2-m ethoxy benzamide s 



D, 4-amino-N-[[(2f?5)'l-ethylpyrrolidin’2“yI]methyl]-2- 
methoxy*5- (me thy 1 sulfony 1) benzam ide. 
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h 3 c % 


o, o 


XX 


H 2 N 0CH a 

E. 4-amino-5-(ethylsulfonyl}-2-methoxyben2oic arid. 


0 t o 

\\ t t 

H a C^ 


ch 3 


and enantiomer 


F. 4-amino-N- [[(2/?,S)“ 1 n:thyl- 1 -oxidopyiTolidin-2- 
y 1] methyl] - 5- (ethy Isul fony 1) -2 -methoxy benzamide. 



G. 4-amino-N- [(3i?5)-1 -echylpip eridin-3-yl] -5-(ethylsulfonyl) - 
2 -me thoxy benzamid e, 



H * 4-amino-iV- [ [ (2i?«5) -1 -ethylpyrrolidin- 2-yl] me thy] | - 5- 
(ethy Is ulfonyl}-2-methoxy-A-me thylbenzamid e. 

________ PhEt* 


Amitriptyline Hydrochloride 

(Ph Eur monograph 0464) 



Action and use 

Monoamine reuptake inhibitor; tricyclic antidepressant. 

Preparation 

Amitriptyline Tablets 

PhEut _ _ 

DEFINITION 

3 -( 10,11 -Dihydro-5H-dibenzo[a,dj [7] annulen-S-ylideneJ- 
h/jA^dimethylpropan- 1 -amine hydrochloride. 

Content 

99.0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder or colourless crystals. 

Solubility 

Freely soluble in water, in ethanol (96 per cent) and in 
methylene chloride. 


IDENTIFICATION 

A. Infrared absorption spectrophotometry (2*2,24). 
Comparison antimptyiine hydrochloride CRS. 

B. 20 mg gives reaction (a) of chlorides {2,3. X). 

TESTS 

Appearance of solution 

The solution is clear (2.2J) and not more intensely coloured 
than reference solution B 7 (2.2.2j Method //). 

Dissolve 1.25 g in water R and dilute to 25 mL with the 
same solvent. 

Acidity or alkalinity 

Dissolve 0,20 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. Add 0.1 mL of methyl red 
solution R and 0,2 mL of 0.01 M sodium hydroxide. 

The solution is yellow. Add 0,4 mL of 0.01 M hydrochloric 
acid. The solution is red. 

Related substances 

Liquid chromatography (2,229). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 5,0 mg of dibenzosuberone CRS 
(impurity A) and 5,0 mg of eydobenzaprine hydrochloride CRS 
(impurity B) in 5.0 mL of the test solution and dilute to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 50.0 mL with the mobile phase. 

Column: 

— size: / = 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped polar-embedded oaadecylsilyl 
amorphous organosilka polymer R (5 pm); 

— temperature: 40 °C. 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a 5,23 g/L solution of dipotassium hydrogen phosphate R 
previously adjusted to pH 7.0 with phosphoric acid /?. 

Flow rate 1.2 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL. 

Run time 3 times the retention time of amitriptyline. 

Relative retention With reference to amitriptyline (retention 
time = about 14 min): impurity B = about 0.9; 
impurity A — about 2,2. 

System suitability'-, reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity B and amitriptyline. 

Limits: 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0,1 per cent); 

— impurity A: not more than 0.5 times die area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the peak due to amitriptyline in the chromatogram 
obtained with reference solution (b) (0.10 per cent); 

— total: not more than 3 times the area of the peak due to 
amitriptyline in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— disregard limit : 0.5 times the area of the peak due to 
amitriptyline in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 
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Heavy metals (2*4.5) 

Maximum 20 ppm, 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2*232) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 2 h* 

Sul fa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*250 g in 30 mL of ethanol (96 per cent) R. Titrate 
with 0 , / Af sodium hydroxide, determining the end-point 
potentiome trically (2* 2. 20) . 

1 mL of 0.1 Af sodium hydroxide is equivalent to 31.39 mg of 

c 20 h 24 cln« 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, D> 
B 3 F t G. 



A. 10,11 -dihydro-5//-dibenzo[a,</| [7]annulen-5”One 
(dibenzosuberone), 



D, R = CH 2 -CH 2 -CH 2 -N(CH 3 ) 2 : 5-[3- 
(dimethyl am ino) pro py l] -10,11 -dihydro- 5 H- 
dibenzo [a,d] |7] annulen-5-ol, 

G. R = H: 10,11-dihydro-5//-<hbenzo[u,d] (7jannulen-5-ol 
(dibenzosuberol), 



E. JV,iV-dimethyl-3-( 1,2,3,4,4a, 10,11,11 a-octahydro-5/f* 
dibenzo [7] annulen-5-ylidene)propan-1 - amine, 



its {EMsomer and 
their enantiomers 


F. (5EZ, 10/?S)-5-[3-(dimethytamino)propylidene]-10,11- 
dihydro-5//-dibenzo [u,d] [7]annulen- 1O-ol. 

_______ Pt>&s 


Amlodipine Besilate 

(Ph. Eur . monograph 1491) 




B. 3-(5tf-dibenzofu,d| [7]annulen-5-ylidene)-N,N- 
dimethylpropan-1 -amine (cydobenzaprine). 




G. 3-(10,l I-dihydro-5//-dibenzo{tf,<fll7]annu]en-5-ylidene)- 
N-me thy 1 propan-1-amine (nortriptyline). 


h 3 c 
h 3 co 


o o 


cl .ch 3 


N H* 


so 3 h 


and enantiomer 


C 26 H 3 iCIN 2 O b S 567,1 111470-99-6 


Action and use 

Calcium channel blocker. 

PhEur, ____ 

DEFINITION 

3-Ethyl 5-methyl (4ftS)-2-[(2-aminoethoxy) methyl]-4- 
(2-cblorophenyl)-6-methyl-1,4-dihydropyridme'3,5- 
dicarboxylate benzenesulfonate* 

Content 

97,0 per cent to 102.0 per cent (anhydrous substance). 

PRODUCTION 

It is considered that alkyl benzene sulfonate esters are 
genotoxic and are potential impurities in amlodipine besilate. 
The manufacturing process should be developed taking into 
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consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability 1 and validation. The general 
method 2.5.41. Methyl, ethyl and isopropyl benzenesidfonate in 
active substances is available to assist manufacturers. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, freely soluble in methanol, sparingly 
soluble in anhydrous ethanol, slightly soluble in 2-propanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2.24). 

Comparison amlodipine besilate CRS. 

TESTS 

Optical rotation (2.2.7) 

-0.10* to + 0.10“* 

Dissolve 0.250 g in methanol R and dilute to 25.0 mL with 
the same solvent 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Test soludon (b) Dilute 5.0 mL of test solution (a) to 
100.0 mL with the mobile phase. 

Reference soludon (a) Dilute 1.0 mL of test solution (a) to 
10.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference soludon (b) Dissolve 2.5 mg of amlodipine 
impurity B CRS and 2.5 mg of amlodipine impurity G CRS in 
the mobile phase and dilute to 25.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (c) Dissolve 2.5 mg of amlodipine for peak 
identification CRS (containing impurities D, E and F) in 
5 mL of the mobile phase. 

Reference soludon (d) Dissolve 5.0 mg of amlodipine 
impurity A CRS in acetonitrile R and dilute to 5.0 mL with 
the same solvent. Dilute 1.0 mL of the solution to 100.0 mL 
with the mobile phase. Dilute 1.0 mL of this solution to 
10.0 mL with the mobile phase. 

Reference soludon (e) Dissolve 50.0 mg of amlodipine 
besilate CRS in the mobile phase and dilute to 50,0 mL with 
the mobile phase. Dilute 5,0 mL of the solution to 100.0 mL 
with the mobile phase. 

Column: 

— size. I - 0.25 m, 0 = 4.0 mm; 

— stationary phase : oaadecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature'. 30 °C. 

Mobile phase 2.3 g/L solution of ammonium acetate R , 
methanol R (30:70 ViV). 

Flow rate 1.5 mL/min. 

Detection Specuophotometer at 237 nm. 

Injection 20 pL of test solution (a) and reference solutions (a), 
(b), (c) and (d). 

Run time Twice the retention time of amlodipine. 

Identifreadon of impurities Use the chromatogram supplied 
with amlodipine for peak identifreadon CRS and th e 


chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities D, E and F; use the 
chromatogram obtained with reference solution (d) to 
identify’ the peak due to impurity A. 

Relative retendon With reference to amlodipine (retention 
time = about 20 min): impurity’ G - about 0.21; 
impurity' B = about 0.25; impurity D = about 0.5; 
impurity F = about 0.8; impurity’ E = about 1.3. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities G and B. 

Limits: 

— correction factors : for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity D = 1.7; 
impurity F = 0.7; 

— impurity D: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurity A: not more than 1.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (d) (0.15 per cent); 

— impurities E, F: for each impurity, not more than 
1.5 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,15 per cent); 

— unspecified impurities: for each impurity’, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total : maximum 0.8 per cent; 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard any peak due to benzene 
sulfonate (relative retention = about 0.14). 

Water (2.5 ./ 2) 

Maximum 0.5 per cent, determined on 1.000 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Infection Test solution (b) and reference solution (e). 
Calculate die percentage content of C26H 31 ClN 2 0aS taking 
into account the assigned content of amlodipine besilate CRS , 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A t D , E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B i G, 
H. 
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A. 3-ethyl 5-methyl (4/?.S)-4-(2-chloropbenyl)«2-[[2-(l,3~ 
dioxo-1,3niihydro-2H-i$Qindol-2-yl)ethoxy]methyl] -6- 
methyl-1,4-dihydropyridine-3,5-dicarboxylate J 



B. 3-ethyl 5-methyl (4J?S)-4-(2-cWorophenyl)-6-methyl-2- 
[(2-J [2- (methylcarb amoy 1) benzoyl] amino] ethoxy] me thy 1 ] - 
1 J 4-dihydropyridine-3 > 5-dicarboxyl ate, 



IX 3-ethyl 5-methyl 2-[{2-aminoethoxy)methyl]-4- 
(2-chloropheny l) -6-methy Ipyridine- 3,5-dicarboxyiate, 



E. diethyl (4&$)-2-[(2-aminoethoxy)methy]]-4- 

(2-chlorophenyl)-6-methyl-1>4-dihydropyridine-3 3 5- 
dicarboxylate, 



F. dimethyl (4KS)-2-[(2-aminoethoxy)methyl]-4- 
(2-chlorophen>i)-6~methyl-1,4-dihydropyridine-3 3 5- 
dicarboxylatc, 



u 


G, dimethyl 4-(2-chlorophenyl)-2,6-dimethyM,4- 
dihydr opyridine- 3,5-d icarboxy la te, 



H. 2- [ [2-[ [ (4i?S)-4-{2-chlorophenyl)-3~(ethoxycarbQny 1) * 5- 
(methoxycarbonyl)-6-methyl-1,4-dihydropyridin-2- 
y 1 ] me thoxy ] ethyl] ca rbamoy 1] be nzoi e a cid. 

_____ , „ __ PhEur 


Strong Ammonia Solution * * 

(Ammonia Solution, Concentrated, * 

Ph Eur monograph 0877) 

NHj 17.03 

Preparation 

Dilute Ammonia Solution 

PfiEtg _____ 

DEFIXrriON 

Content 

25.0 per cent mini to 30.0 per cent mini, 

CHARACTERS 

Appearance 

Clear, colourless liquid, very caustic. 

Solubility 

Miscible with water and with ethanol (96 per cent). 

IDENTIFICATION 

A. Relative density (2.2.5): 0.892 to 0.910. 

B. It is strongly alkaline (2.2.4). 

C. To 0.5 mL add 5 mL of water R. Bubble air through the 
solution and lead the gaseous mixture obtained over the 
surface of a solution containing 1 mL of 0.1 M hydrochloric 
add and 0.05 mL of methyl red solution R. The colour 
changes from red to yellow. Add 1 mL of sodium cobaltimmte 
solution R, A yellow precipitate is formed. 

TESTS 
Solution S 

Evaporate 220 mL almost to dryness on a water-bath. Cool, 
add 1 mL of dilute acetic acid R and dilute to 20 mL with 
distilled water R. 

Appearance of solution 

The solution is clear (2.2./) and colourless (2.2.2, 

Method IIl 

To 2 mL add 8 mL of water R> 
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Oxidisable substances 

Cautiously add, whilst cooling, 8.8 mL to 100 mL of dilute 
sulfuric add R, Add 0.75 mL of 0. 002 Af potassium 
permanganate. Allow to stand for 5 min. The solution 
remains faintly pink. 

Pyridine and related substances 

Maximum 2 ppm, calculated as pyridine. 

Measure the absorbance {2.2,25) at 252 nm using water R as 
the compensation liquid. The absorbance is not greater 
than 0.06. 

Carbonates 
Maximum 60 ppm. 

To 10 mL in a test-tube with a ground-glass neck add 
10 mL of calcium hydroxide solution R, Stopper immediately 
and mix. Any opalescence in the solution is not more intense 
than that in a standard prepared at the same time and in the 
same manner using 10 mL of a 0.1 g/L solution of anhydrous 
sodium carbonate R. 

Chlorides (2.4.4) 

Maximum 1 ppm. 

Dilute 5 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 5 ppm. 

Dilute 3 mL of solution S to 15 mL w f ith distilled water R. 

Iron ( 2.4.9 ) 

Maximum 0.25 ppm. 

Dilute 4 mL of solution S to 10 mL with water R. 

Heavy metals ( 2.4.8) 

Maximum 1 ppm. 

Dilute 4 mL of solution S to 20 mL with water R . 12 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (2 ppm Pb) R, 

Residue on evaporation 

Maximum 20 mgfL. 

Evaporate 50 mL to dryness on a water-bath and dry at 
100-105 C for 1 h. The residue weighs a maximum of 
1 mg. 

ASSAY 

Weigh accurately a flask with a ground-glass neck containing 
50.0 mL of / Af hydrochloric acid. Add 2 mL of the substance 
to be examined and re-weigh. Add 0.1 mL of methyl red 
solution R as indicator. Titrate with / Af sodium hydroxide 
until the colour changes from red to yellow. 

1 mL of / Af hydrochloric acid is equivalent to 17.03 mg of 
NH 3 . 

STORAGE 

Protected from air, at a temperature not exceeding 20 C. 
___ PhEur 


Ammonio Methacrylate Copolymer ****** 
(Type A) 

(Ph Eur monograph 208!) 


0 

k iC ^A 0 ^ cHi 

M 

O 

H ! C Y^O' CHl 



. CH3 l 



CH 3 



Action and use 

Excipient. 

PhEur. ________ 

DEFINITION 

Poly (ethyl propenoate-co-mcthyl 2-methylpropcnoatc-co-2- 
(trimethylammonio)ethyl 2-merhylpropenoate) chloride 
having a mean relative molecular mass of about 150 000. 

The ratio of ethyl propenoate groups to methyl 
2-methyIpropenoate groups to 2-(oimethyiammonjo)ethyl 
2-methylpropenoate groups is about l:2:0.2. 

Content of ammonio methacrylate groups 

8.9 per cent to 12.3 per cent (dried substance). 

CHARACTERS 

Appearance 

Colourless to white or almost white granules or powder. 

Solubility 

Practically insoluble in water, freely soluble in anhydrous 
ethanol and in methylene chloride giving clear to cloudy 
solutions. Due to the polymeric nature of the substance, a 
stirring time of up to 5 h may be necessary. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison Ph. Eur. reference spectrum of ammonio methacrylate 
copolymer (type A). 

B. Viscosity (see Tests). 

C. It complies with the limits of the assay. 

TESTS 
Solution 5 

Dissolve a quantity' of the substance to be examined 
corresponding to 12.5 g of the dried substance in a mixture 
of 35.0 g of acetone R and 52.5 g of 2-propanol R. 

Viscosity ( 2.2.10) 

Maximum 15 mPa s, determined on solution S. 

Apparatus Rotating viscometer. 

Dimensions: 

— spittdle: diameter = 25.15 mm; height = 90.74 mm; shaft 
diameter = 4.0 mm; 

— cylinder, diameter = 27.62 mm; height = 0.135 m. 

Stirring speed 30 r/min. 

Volume of solution 16 mL of solution S. 

Temperature 20 C. 

Appearance of a film 

Spread 2 mL of solution S evenly on a glass plate. Upon 
drying a clear film is formed. 

Monomers 

Liquid chromatography (2.2.29). 
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Ammonio Methacrylate Copolymer 1-155 


Solution A Dissolve 3.5 g of sodium perchlorate R in water for 
chromatography R and dilute to 100 mL with the same 
solvent. 

Test solution Dissolve 5.00 g of the substance to be examined 
in methanol R and dilute to 50,0 mL with the same solvent. 
To 10.0 mL of this solution add 5.0 mL of solution A, 
drop wise, while continuously stirring. Remove the 
precipitated polymer by centrifugation. Use the clear 
supernatant solution. 

Reference solution Dissolve 50.0 mg of ethyl acrylate R and 
10.0 mg of methyl methacrylate R in methanol R and dilute to 
50.0 mL with the same solvent. Dilute l .0 mL of the 
solution to 100.0 mL with methanol R. Add 10 mL of this 
solution to 5 mL of solution A, 

Column: 

— me, l - 0.12 m, 0 - 4.6 mm; 

— stationary phase: octadecylsilvl silica gel for chromatography R 
(7 pm). 

Mobile phase Dilute phosphoric acid R with water for 
chromatography R to obtain a solution at pH 2.0; 
mix 800 mL of this solution and 200 mL of methanol R, filter 
and degas. 

Flow rate 2.0 mL/min. 

Detection Spectrophotometer at 202 nm. 

Injection 50 \\L. 

System suitability : reference solution: 

— resolution: minimum l .5 between the peaks due to 
impurity A and impurity B. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (100 ppm); 

— impurity B: not more than 2.5 rimes the area of the 
corresponding peak in the chromatogram obtained with 
the reference solution (50 ppm). 

Methanol (2.4* 24, System A) 

Maximum 1,5 per cent. 

Heavy metals (2.45) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2,0 mL of lead standard solution (JO ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 3.0 per cent, determined on 1.000 g by drying 
in vacuo at 80 *C for 5 h. 

ASSAY 

Dissolve 1,000 g in a mixture of 3 mL of anhydrous formic 
add R and 30 mL of anhydrous acetic add R and heat to 
dissolve. Add 20 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric add } determining the end-point potentiometrically 
( 2 * 2 . 20 ). 

1 mL of 0*1 M perchloric add is equivalent to 20.77 mg 
of CqH 1B 0 2 NCl (ammonio methacrylate groups), 

IMPURITIES 

Specified impurities A, B 

o 

R 

A. R = Hj R' = C 2 H 5 : ethyl propenoate (ethyl acrylate), 

B. R = R* = CH,: methyl 2-methylpropenoate (methyl 
methacrylate), 

_ PhEur 


Ammonio Methacrylate Copolymer ***** 
{Type B) 

(Ph Eur monograph 2082) 


0 

M 

0 



CH a 



CH 3 


cr 


Action and use 

Excipient 

PhEur _____ 

DEFINITION 

Poly(cthyl propenoate-co-methyl 2-methylpropcnoate-co-2- 
(tri methyl ammonio) ethyl 2-methylpropcnoate) chloride 
having a mean relative molecular mass of about 150 000. 

The ratio of ethyl propenoate groups to methyl 
2-methylpropenoate groups to 2~(tiimethylammonio)ethyl 
2-methylpropenoate groups is about 1:2:0,1, 

Content of ammonio methacrylate groups 
4.5 per cent to 7,0 per cent (dried substance). 

CHARACTERS 

Appearance 

Colourless to white or almost white granules or powder. 

Solubility 

Practically insoluble in water, freely soluble in anhydrous 
ethanol and in methylene chloride giving clear to cloudy 
solutions. Due to the polymeric nature of the substance, a 
stirring time of up to 5 h may be necessary. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison Ph Eur , reference spectrum of ammonio methacrylate 
copolynier (type B). 

B. Viscosity (see Tests). 

C. It complies with the limits of the assay, 

TESTS 
Solution S 

Dissolve a quantity of the substance to be examined 
corresponding to 12,5 g of the dried substance in a mixture 
of 35.0 g of acetone R and 52,5 g of 2-propanol R. 

Viscosity (2.2*10) 

Maximum 15 mPa s, determined on solution S, 

Apparatus Rotating viscometer. 

Dimensions: 

— spindle: diameter = 25,15 mm; height = 90,74 mm; shaft 
diameter = 4,0 mm; 

— cylinder, diameter - 27,62 mm; height * 0,135 m. 

Stirring speed 30 r/min. 

Volume of solution 16 mL of solution S, 

Temperature 20 C, 

Appearance of a film 

Spread 2 mL of solution S evenly on a glass plate. Upon 
drying a clear film is formed. 

Monomers 

Liquid chromatography (2.2.29). 
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Solution A Dissolve 3*5 g of sodium perchlorate R in water far 
chromatography R and dilute to 100 mL with the same 
solvent* 

Test solution Dissolve 5*00 g of the substance to be examined 
in methanol R and dilute to 50,0 mL with the same solvent* 
To 10.0 mL of this solution add 5*0 mL of solution A> 
dropwise 3 while continuously stirring. Remove the 
precipitated polymer by centrifugation. Use the clear 
supernatant solution. 

Reference solution Dissolve 50.0 mg of ethyl acrylate R and 
10.0 mg of methyl methacrylate R in methanol R and dilute to 
50.0 mL with the same solvent. Dilute 1.0 mL of the 
solution to 100,0 mL with methanol R. Add 10 mL of this 
solution to 5 mL of solution A, 

Column: 

— size: l = 0.12 m, 0 = 4*6 mm; 

— stationary* phase: octadecylsifyl silica gel far chromatography* R 
(7 pm) . 

Mobile phase Dilute phosphoric add R with for 
chromatography R to obtain a solution at pH 2*0; 
mix 800 mL of this solution and 200 mL of methanol R y filter 
and degas. 

Flow rate 2.0 mL'min. 

Detection Spectrophotometer at 202 nm* 

Injection 50 pL* 

System suitability*, reference solution; 

— resolution ; minimum 1 .5 between the peaks due to 
impurity A and impurity B* 

Limits: 

— impurity A : not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (100 ppm); 

— impurity B: not more than 2*5 times the area of the 
corresponding peak in the chromatogram obtained with 
the reference solution (50 ppm). 

Methanol (2.4,24, Syitewivd) 

Maximum 1 *5 per cent. 

Heavy metals (2*4.£) 

Maximum 20 ppm. 

1.0 g complies with test C* Prepare the reference solution 
using 2.0 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2*22) 

Maximum 3*0 per cent* determined on 1.000 g by drying 
its vacuo at 80 “C for 5 h. 

ASSAY 

Dissolve 2*000 g in a mixture of 3 mL of anhydrous formic 
acid R and 30 mL of anhydrous acetic add R and heat to 
dissolve. Add 20 mL of acetic anhydride R * Titrate with 0.1 M 
perchloric add, determining the end-point poteiuiomeuically 
( 2 , 2 . 20 )* 

1 mL of 0 * / M perchloric acid is equivalent to 20.77 mg 
of C 9 H 18 0 2 NC1 (ammonio methacrylate groups). 


Ammonium Bicarbonate * * 

** * 

(Ammonium Hydrogen Carbonate , * * 

Ph Eur monograph 1390) 

NH 4 HCO 3 79.1 1066-33-7 

Action and use 
Expectorant. 

Preparations 

Aromatic Ammonia Solution 
Strong Ammonium Acetate Solution 
Aromatic Ammonia Spirit 

PhBw ___ 

DEFINITION 

Content 

98.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

Fine, white or almost white, crystalline powder or white or 
almost white crystals, slightly hygroscopic* 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent) . 

it volatilises rapidly at 60 °C. The volatilisation takes place 
slowly at ambient temperatures if the substance is slightly 
moist. It is in a state of equilibrium with ammonium 
carbamate, 

IDENTIFICATION 

A. It gives the reaction of carbonates and bicarbonates 
C 2.3.1). 

B* Dissolve 50 mg in 2 mL of water /?, The solution gives the 
reaction of ammonium salts ( 2 . 2 . /). 

TESTS 
Solution S 

Dissolve 14,0 g in 100 mL of distilled water R> Boil to remove 
the ammonia, allow* to cool and dilute to 100.0 mL with 
distilled water R. 

Chlorides (2.4.4) 

Maximum 70 ppm. 

Dilute 5 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 70 ppm, determined on solution S. 

Iron (2.4,9) 

Maximum 40 ppm . 

Dilute 1,8 mL of solution S to 10 mL With water R. 

Heavy metals (2.4.&) 

Maximum 1 0 ppm. 

Dissolve cautiously 2.5 g in 25 mL of 1 M hydrochloric add. 

1 2 mL of the solution complies with test A. Prepare the 
reference solution using lead szattdard solution (1 ppm Pb) R. 


IMPURITIES 

Specified impurities A, B 


0 



R 


A. R = H, R' - C^H*: ethyl propenoate (ethyl acrylate), 

B, R = R' = CH^: methyl 2-methylpropeuoate (methyl 
methacrylate)* 

_____ PhEtr 


ASSAY 

Dissolve cautiously 1 *0 g in 20*0 mL of 0.5 M sulfuric add 
and dilute to 50 mL with water R. Boil, cool and titrate the 
excess of acid with / M sodium hydroxide, using 0*1 mL of 
methy l red solution R as indicator. 

1 mL of 0.5 M sulfuric acid is equivalent to 79*1 mg 
Of NH 4 HCO 3 * 

STORAGE 

In an airtight container. 


PftEur 






2017 


Ammonium Bromide 1-157 


Ammonium Bromide * * 

* * 

(Ph. Eur , monograph 13S9) ** 

mUBr 91.9 12124-97-9 

PtiEur _ 

DEFINITION 

Content 

98.5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, hygroscopic. 

Solubility 

Freely soluble in water, sparingly soluble in ethanol 
(96 per cent). 

It becomes yellow' when exposed to light or air. 

IDENTIFICATION 

A. It gives reaction (a) of bromides (2.3.1). 

B, 10 mL of solution S (see Tests) gives the reaction of 
ammonium salts (23,1). 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2, 1) and colourless (2.2*2, Method If). 

Acidity or alkalinity 

To 10 mL of solution S add 0.05 mL of methyl red solution R. 
Not more than 0.5 mL of 0.01 M hydrochloric acid or 0,01 M 
sodium hydroxide is required to change the colour of the 
indicator. 

Bromates 

To 10 mL of solution S add I mL of starch solution R t 
0.1 mL of a 100 g/L solution of potassium iodide R and 
0.25 mL of 0.5 M sulfuric acid and allow' to stand protected 
from light for 5 min. No blue or violet colour develops. 

Chlorides and sulfates 

Liquid chromatography (2,2.29). 

Test solution (a) Dissolve 0.400 g of the substance to be 
examined in 50 mL of water for chromatography R and dilute 
to 100*0 mL with the same solvent. 

Test solution (b) Dilute 25,0 mL of test solution (a) to 
50.0 mL with water for chromatography R, 

Reference solution (a) To 25.0 mL of test solution (a) add 
L0 mL of sulfate standard solution (10 ppm SO.J R and 
12.0 mL of chloride standard solution (50 ppm Cl) R and dilute 
to 50.0 mL with water for chromatography R. 

Reference solution (b) Dilute 10.0 mL of test solution (a) to 
100*0 mL with water for chromatography R , To 2.0 mL of this 
solution add 8.0 mLof chloride standard solution 
(50 ppm Cl) R and dilute to 20.0 mL with water for 
chromatography R. 

Blank solution water for chromatography R. 

Column: 

— size: l - 0.25 m, 0-2 mm; 

— stationary phase: strongly basic anion-exchange resin for 
chromatography R (13 pm). 

Mobile phase Dissolve 0.600 g of potassium hydroxide R in 
water for chromatograph,^ R and dilute to 1000*0 mL with the 
same solvent. 

Flow rate 0.4 mL/min. 


Detection Conductivity detector equipped with a suitable ion 
suppressor. 

Injection 50 jiL of test solution (b), reference solutions (a) 
and (b) and the blank solution. 

Run time 2,5 times the retention time of bromide. 

Retention time Chloride = about 5 min; bromide - about 
8 min; sulfate - about 16 min. 

System suitability: reference solution (b): 

— resolution: minimum 8.0 between the peaks due to 
chloride and bromide. 

Calculation of percentage contents: 

— for chlorides, use the concentration of chloride in 
reference solution (a); correct the area of the peak due to 
chloride in the chromatogram obtained with reference 
solution (a) by subtracting the area of the peak due to 
chloride in the chromatogram obtained with test 
solution (b); 

— for sulfates, use the concentration of sulfate in reference 
solution (a); correct the area of the peak due to sulfate in 
the chromatogram obtained with reference solution (a) by 
subtracting the area of the peak due to sulfate in the 
chromatogram obtained writh test solution (b). 

Limits: 

— chlorides: maximum 0.6 per cent; 

— sulfates: maximum 0.01 per cent. 

Iodides 

To 5 mL of solution S add 0*15 mL of ferric chloride 
solution R1 and 2 mL of methylene chloride R. Shake and allow 
to separate. The lower layer is colourless ( 2 . 2 . 2 , Method I). 
Iron (2.4.9) 

Maximum 20 ppm. 

Dilute 5 mL of solution S to 10 mL with water R. 
Magnesium and alkaline-earth metals ( 2.4.7) 

Maximum 200 ppm, calculated as Ca, 

10,0 g complies with the test for magnesium and alkaline- 
earth metals. The volume of 0.01 A4 sodium edetate used does 
not exceed 5*0 mL, 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

! 2 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum L 0 per cent, determined on 1.000 g by drying in 
an oven at 105 n C* 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1*0 g, 

ASSAY 

Dissolve 80,0 mg in water /?, add 5 mL of dilute nitric acid R 
and dilute to 50 mL with water R . Titrate with 0. / M silver 
nitrate^ determining the end-point potentiometrically (2,2,20), 

1 mL of 0. / M silver nitrate is equivalent to 9.794 mg of 
NH^r. 

Calculate the percentage content of XH 4 Br using the 
following expression: 

a -2.763 b 

a = percentage concent of NH 4 Br and NH*iCl obtained 
in the assay and calculated as NH 4 Br; 
b - percentage content of Cl obtained in the test for 
chlorides, 

STORAGE 

In an airtight container, protected from light, 

_ .PhEur 
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Ammonium Chloride * ** 

** ** 

(Ph Eu t monograph 0007) * 

NH 4 C] 53,49 12125-02-9 


Action and use 

Used for the acidification of urine and to correct metabolic 
alkalosis. 

Preparation 

Ammonium Chloride Mixture 


PflBr ___ 

DEFINITION 

Content 

99.0 per cent to 100.5 per cent {dried substance). 

CHARACTERS 

Appearance 

White or almost whitej crystalline powder or colourless 
crystals* 

Solubility 

Freely soluble in water. 

IDENTIFICATION 

A. It gives the reactions of chlorides (2.5. / ). 

B* 10 mL of solution S (see Tests) gives the reaction of 
ammonium salts (2.3.1). 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 
Acidity or alkalinity 

To 10 mL of solution S add 0.05 mL of methyl red solution R. 
Not more than 0*5 mL of 0.01 M hydrochloric acid or 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator. 

Bromides and iodides 

To 10 mL of solution S add 0.1 mL of dilute hydrochloric 
add R and 0.05 mL of chloramine solution R. After 1 min, add 
2 mL of chloroform R and shake vigorously- The chloroform 
layer remains colourless {2*2,2, Method /)* 

Sulfates ( 14 . 13 ) 

Maximum 150 ppm* 

Dilute 10 mL of solution S to 15 mL with distilled water R. 
Calcium (2.4*3) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with distilled water R. 

Iron ( 2.4.9) 

Maximum 20 ppm. 

Dilute 5 mL of solution S to 10 mL with water R. 

Heavy metals (2.4.8) 

Maximum 10 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Ph) R t 

Loss on drying (2.2.32) 

Maximum 1 .0 per cent, determined on 1,00 g by drying in 
an oven at 105 ' C for 2 h. 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 2*0 g. 


ASSAY 

Dissolve 1 *000 g in 20 mL of zvater R and add a mixture of 
5 mL of formaldehyde solution R, previously neutralised to 
phenolphthalein solution R y and 20 mL of water R. After 
1-2 min, titrate slowly with / M sodium hydroxide, using a 
further 0.2 mL of the same indicator. 

1 mL of / M sodium hydroxide is equivalent to 53.49 mg 
of NH 4 CL 

___ PtiBr 


Ammonium Glycyrrhizinate 

(Ammonium G!ycyrrhizate 7 Ph Eur monograph 1772) 



C. ia H tt5 NO l6 840 53956-04-0 

PhEur ___ 

DEFINITION 

Mixture of ammonium I 82 - and tsp-glycyrrhixate 
(ammonium salt of (20p)-3(H[2-O-{f*-D- 
glu copyranosyluro nic add) -i-D-glucopyranosyiuronic 
acid]oxy]-I l-oxoolean-I2-en-29-oic add), the ISfHsamer 
being the main component. 

Content 

98*0 per cent to 102*0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or yellowish-while, hygroscopic powder. 

Solubility 

Slightly soluble in water, very slightly soluble in anhydrous 
ethanol, practically insoluble in acetone. It dissolves in dilute 
solutions of adds and of alkali hydroxides. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison ammonium glycyrrhizate CRS . 

B. Dissolve 0,1 g in 20 mL of water /?, add 2 mL of dilute 
sodium hydroxide solution R and heat cautiously. On heating, 
the solution gives off vapours that may be identified by the 
alkaline reaction of wet litmus paper (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2*2./) and not more intensely coloured 
than reference solution BY 7 (2*2.2, Method I). 

Dissolve I *0 g in ethanol (20 per cent VlV) R and dilute to 
100*0 mL with the same solvent. 

Specific optical rotation (2.2.7) 

4- 49.0 to + 54*0 (anhydrous substance)* 

Dissolve 0*5 g in ethanol (50 per cent ViV) R and dilute to 
50.0 mL with the same solvent. 
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Amobarbital 1-159 


Related substances 

Liquid chromatography (2*2,29), 

Test solution Dissolve 0*100 g of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
20,0 mL with the mobile phase. 

Reference solution (b) Dissolve 50 mg of ammonium 
giycyrrhizate CRS in die mobile phase and dilute to 50*0 mL 
with the mobile phase. Dilute 1.0 mL of the solution to 
20,0 mL with the mobile phase. 

Column: 

— size: I = 0.25 m 5 0 = 4,0 mm, 

— stationary* phase: oaadecylsily! silica gel for chromatography R 
{5-10 pm). 

Mobile phase glacial acetic add R, acetonitrile R y water R 
(6:380:614 VlVfV). 

Flow rate 1*2 mL/min. 

Detection Spectrophotometer at 254 nm* 

Injection 10 jiL, 

Run time 3 times the retention time of 1 sp-glycyrrhizic acid. 
Relative retention With reference to lSP-glycyirhizic acid 
(retention time - about 8 min): impurity A = about 0 , 8 ; 

1 Ss-glycyrrhizic acid = about 1 . 2 * 

System suitability, reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 18(L 
glycyrrhiztc arid and 1 Sot-glycyrthiric acid. 

Limits: 

*— I8a-glycyrrhizic acid: not more than twice the sum of the 
areas of the peaks in the chromatogram obtained with 
reference solution (a) ( 10.0 per cent), 
impurity A: not more than the sum of the areas of the 
peaks in the chromatogram obtained with reference 
solution (a) (5.0 per cent), 

— any other impurity: for each impurity, not more than 
0*4 times the sum of the areas of the peaks in the 
chromatogram obtained with reference solution (a) 

( 2.0 per cent), 

— sum of other impurities : not more than 1.4 rimes the sum of 
the areas of the peaks in the chromatogram obtained with 
reference solution (a) (7.0 per cent), 

— disregard limit: 0.04 rimes the sum of the areas of the 
peaks in the chromatogram obtained with reference 
solution (a) ( 0.2 per cent). 

Heavy metals (2*4,8) 

Maximum 20 ppm* 

L0 g complies with limit test C, Prepare the reference 
solution using 2 mL of lead standard solution (10 ppm Pb) R * 

Water (2*5* 12) 

Maximum 6*0 per cent, determined on 0.250 g. 

Sulfa ted ash (2.4. Id) 

Maximum 0*2 per cent, determined on LO g. 

ASSAY 

Dissolve 0*600 g in 60 mL of anhydrous acetic acid R heating 
at 80 C if necessary. Cool, Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2*2.20). 

1 mL of 0* / Af perchloric add is equivalent to 84,0 mg 
of C 42 Ha 5 N0 16 . 

STORAGE 

In an airtight container. 


IMPURITIES 



A* (4P,20P)-3p-[[2-0-(P-l>glucop>rranosyIuronic arid)-tt-n- 
glucopyranosyluronic acid] oxy ]-2 3-hydroxy -11 -oxoolean- 1 2- 
en-29-otc add (24-hydroxyglycyTrhiztnic acid)* 
_____, PtiBr 


Amobarbital 

(Ph Eur monograph 0594) 



CnH I 8 N 2 0 3 226*3 57*43-2 

Action and use 

Barbiturate. 

PtiBr ________ 

DEFINITION 

Amobarbital contains not less than 99.0 per cent and not 
more than the equivalent of 10 L 0 per cent of 5-ethyl-5- 
{3-methylbutyl)pyrimidin-2,4,6( 1 /f,3//,5f/)-trionc, calculated 
with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, very slightly 
soluble in water, freely soluble in alcohol, soluble in 
methylene chloride. It forms water-soluble compounds with 
alkali hydroxides and carbonates and with ammonia. 

IDENTIFICATION 

First identification A, B< 

Second identification A, C, D< 

A. Determine the melting point (2.2.14) of the substance to 
be examined. Mix equal parts of the substance to be 
examined and amobarbital CRS and determine the melting 
point of the mixture. The difference between the melting 
points (which are about 157 *C) is not greater than 2 X* 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
amobarbital CRS , 

C. Examine by thin-layer chromatography (2,2*27), using 
silica gel GF 2 $4 R as the coaling substance. 

Test solution Dissolve 0.1 g of the substance to be examined 
in alcohol R and dilute to 1 QO mL with the same solvent* 
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Reference solution Dissolve 0,1 g of amobarbital CRS in 
alcohol R and dilute to 100 mL with the same solvent. 

Apply separately to the plate 10 \iL of each solution. Develop 
over a path of 18 cm using the lower layer from a mixture of 
5 volumes of concentrated ammonia R , 15 volumes of alcohol R 
and 80 volumes of chloroform R , Examine immediately in 
ultraviolet light at 254 run. The principal spot in the 
chromatogram obtained with the test solution is similar in 
position and size to the principal spot in the chromatogram 
obtained with the reference solution. 

D. It gives the reaction of non-nitrogen substituted 
barbiturates (2.3.1). 

TESTS 

Appearance of solution 

Dissolve DO g in a mixture of 4 mL of dilute sodium hydroxide 
solution R and 6 mL of water R. The solution is clear (2.2,1) 
and not more intensely coloured than reference solution 
(2.2.2, Method IT). 

Acidity or alkalinity' 

To 1 .0 g add 50 mL of water R and boil for 2 min* Allow to 
cool and filter* To 10 mL of the filtrate add 0.15 mL of 
methyl red solution R and 0.1 mL of 0.0J M sodium hydroxide. 
The solution is yellow. Add 0.2 mL of 0.01 M hydrochloric 
acid . The solution is red. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 2 m R as the coating substance. 

Test solution Dissolve L 0 g of the substance to be examined 
in alcohol R and dilute to 100 mL with the same solvent. 
Reference solution Dilute 0.5 mL of the test solution to 
1 00 mL with alcohol R. 

Apply separately to the plate 20 pL of each solution. Develop 
over a path of 15 cm using the lower layer from a mixture of 
5 volumes of concentrated ammonia R, 15 volumes of alcohol R 
and 80 volumes of chl oroform R. Examine the plate 
immediately in ultraviolet light at 254 nm. Any spot in the 
chromatogram obtained with the test solution, apart from the 
principal spot, is not more incense than the spot in the 
chromatogram obtained with the reference solution. Spray 
with diphenykarbazane mercuric reagent R. Allow the plate to 
dry in air and spray with freshly prepared alcoholic potassium 
hydroxide solution R diluted 1 in 5 with aldehyde-free alcohol R. 
Heat at 100 C to 105 C for 5 min and examine 
immediately. Any spot in the chromatogram obtained with 
the test solution, apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with the 
reference solution {0.5 per cent)* 

Lots on drying (2.2.22) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 c C. 

Sulfa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.100 g in 5 mL of pyridine R. Add 0.5 mL of 
thymolphthalein solution R and 10 mL of silver nitrate solution 
in pyridine R. Titrate with 0.1 M ethanolic sodium hydroxide 
until a pure blue colour is obtained. Cany out a blank 
titration, 

I mL of 0.1 Af ethanolic sodium hydroxide is equivalent to 
1 L31 iisgofCuHiiNaP* 

___ ^PhEur 


Amobarbital Sodium 

(Ph Eur monograph 0166) 



C u H 17 N 2 Na0 3 248.3 64-43-7 

Action and use 

Barbiturate, 

_ 

DEFINITION 

Amobarbital sodium contains not less than 98,5 per cent and 
not more than the equivalent of 102.0 per cent of sodium 
derivative of 5-ethyl-5-(3-methylbutyl)pyrimidin- 
2,4, 6(l//,3//,5/J)“trione, calculated with reference to the 
dried substance, 

CHARACTERS 

A white or almost white, granular powder, hygroscopic, very 
soluble in carbon dioxide-free water (a small fraction may be 
insoluble), freely soluble in alcohol. 

IDENTIFICATION 

First identification A, B, E 
Second identification A, C, A £, 

A. Acidify 10 mL of solution S (see Tests) with dilute 
hydrochloric acid R and shake with 20 mL of ether R r Separate 
the ether layer, wash with 10 mL of water R , dry' over 
anhydrous sodium sulfate R and filter. Evaporate the filtrate to 
dryness and dry the residue at 100 "C to 105 C (test 
residue). Repeat the operations using 0.1 g of amobarbital 
sodium CRS (reference residue). Determine the melting point 
(2.2.14) of the test residue. Mix equal parts of the test 
residue and the reference residue and determine the melting 
point of the mixture. The difference between the melting 
points (which are about 157 C) is not greater than 2 C. 

B. Examine by infrared absorption spectrophotometry' 
(2.2.24), comparing the spectrum obtained with the reference 
residue prepared from amobarbital sodium CRS with that 
obtained with the test residue (see identification test A), 

C. Examine by thin-layer chromatography (2.2.27), using 
silica gel GF 2 54 R as the coating substance, 

Test solution Dissolve 0 J g of the substance to be examined 
in alcohol R and dilute to 100 mL with the same solvent. 
Reference solution Dissolve 0.1 g of amobarbital sodium CRS in 
alcohol R and dilute to 100 mL with the same solvent. 

Apply separately to the plate 10 pL of each solution. Develop 
over a path of 18 cm using the lower layer of a mixture of 
5 volumes of concentrated ammonia R y 15 volumes of alcohol R 
and 80 volumes of chloroform R , Examine immediately in 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
position and size to the principal spot in the chromatogram 
obtained with the reference solution. 

D. It gives the reaction of non-nitrogen substituted 
barbiturates ( 2 , 2 ,/). 

E. It gives reaction (a) of sodium (2.3. /}, 
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TESTS 
Solution S 

Dissolve 5.0 g in alcohol (50 per cent VIV) R and dilute to 
50 ml with the same solvent. 

Appearance of solution 

Solution S is dear {2*2.1) and not more intensely coloured 
than reference solution Y 7 (2.2,2, Method IT). 
pH (2.2.3) 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. Disregard any slight residue. 
The pH of tire solution is not more than 1 LQ. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 2 54 R as the coating substance. 

Test solurion Dissolve 1.0 g of the substance to be examined 
in alcohol R and dilute to 100 mL with the same solvent. 
Reference solution Dilute 0.5 mL of the test solution to 
100 mL with alcohol R. 

Apply separately to the plate 20 jiL of each solution. Develop 
over a path of 1 5 cm using the lower layer of a mixture of 
5 volumes of concentrated ammonia R, 15 volumes of alcohol R 
and 80 volumes of chloroform R . Examine the plate 
immediately in ultraviolet light at 254 nm. Spray with 
diphenyicarbazone mercuric reagent R, Allow the plate to dry in 
air and spray with freshly prepared alcoholic potassium 
hydroxide solution R diluted l in 5 with aldehyde-free alcohol R. 
Heat at 100 X to 105 X for 5 min and examine 
immediately. When examined in ultraviolet light and after 
spraying, any spot in the chromatogram obtained with the 
test solution, apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (0.5 per cent). Disregard any spot at the 
point of application. 

Loss on drying (2.2.32) 

Not more than 3.0 per cent, determined on 0.50 g by drying 
in an oven at 130 X, 

ASSAY 

Dissolve 0.200 g in 5 mL of ethanol R . Add 0.5 mL of 
thymoIphtholein solution R and 10 mL of silver nitrate solurion 
in pyridine R. Titrate with 0.1 M ethanolic sodium hydroxide 
until a pure blue colour is obtained. Carry out a blank 
titration. 

1 mL of 0.1 M ethanolic sodium hydroxide is equivalent to 
24.83 mg of Q t H l7 N 2 Na0 3 , 

STORAGE 

Store in an airtight container. 

___ PhEur 


Amorolfine Hydrochloride 

(Ph* Em monograph 2756) 





H CH 3 H 3 C CH, 

and enantiomer 


HCI 


C 2 i H 36 ONO 354.0 78613-38-4 

Action and use 

Antifungal. 

Ph Fur ___ 

DEFINITION 

(2i?S > 65i?)-4-[(2i?^)-3-[4-(ljLdimethylpropyl)phenyl]-2- 
me thylpr opy 1 ] - 2 , 6 -dime thyl morpholinehydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, soluble in methanol and in 
methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison amorolfine hydrochloride CRS. 

B. To 20 mg add 4.0 mL of water R. Filter and acidify the 
filtrate with dilute nitric acid R. It gives reaction (a) of 
chlorides (2*3.1), 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Buffer solution Dissolve 3.5 g of dipotassium hydrogen 
phosphate R in 1.0 L of water R and adjust to pH 7.0 with 
phosphoric acid R 

Test solution Dissolve 20 mg of the substance to be examined 
in mobile phase A and dilute to 20.0 mL with mobile 
phase A. 

Reference solution (a) Dissolve 4 mg of amorolfine for system 
suitability CRS (containing impurities D, E, I and J) in 
mobile phase A and dilute to 5.0 mL w r ith mobile phase A. 
Reference solution (b) Dilute LQ mL of the test solution to 
100.0 mL with mobile phase A. Dilute L0 mL of this 
solution to 10.0 mL with mobile phase A. 

Column : 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase : amidohexadecyhilyt silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A: acetonitrile R1 , buffer solution, methanol R2 
(5:35:60 VfVIV); 

— mobile phase B: buffer solution, acetonitrile Rl , methanol R2 
(10:30:60 VIV!V)\ 
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Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cot V/V) 

0 - 2 

90 

10 

2-25 

90 -> Q 

10* 100 



find enantiomer 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with amorolfine for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities D, E, I and J. 

Relative retention With reference to amorolfine (retention 
time = about 15 min): impurity D = about Q.85; 
impurity J = about 0.97; impurity I - about 1.05; impurity E 
(isomer 1 ) = about 1.14; impurity E (isomer 2) = about 
1.17. 

System suitability. 

— resolution: minimum 2.0 between the peaks due to 
impurity J and amorolfine in the chromatogram obtained 
with reference solution (a); 

— signal-to-noise ratio : minimum 20 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Calculation of percentage contents: 

— for each impurity, use the concentration of amorolfine in 
reference solution (b). 

Limits: 

— impurity D: maximum 0.2 per cent; 

— impurity E: for the sum of the areas of the 2 isomer peaks, 
maximum 0.2 per cent; 

— impurity /: maximum 0.15 per cent; 
unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.4 per cent; 

— reporting threshold. 0.05 per cent. 

Loss on drying (2*2.32) 

Maximum 1.0 per cent, determined on \ .000 g by drying in 
an oven at 105 J C for 3 h. 

Sul fated ash QAA4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 10.0 mL of 0.01 M 
hydrochloric acid and 40 mL of ethanol (96 per cent) R. Carry 
out a potendometxic titration (2,2.20) t using 0. 1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 Af sodium hydroxide is equivalent to 35.40 mg of 

c 2 |H 16 cino. 

IMPURITIES 

Specified impurities D, E, I 

Other detectable impurities (the following substances w ould, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities m substances for pharmaceutical use): A, B, 
C f F, G f H,J t K, L 


A. (2./?S,65J?)-4-[(2ftS)-3-[4-(l, 1 -dimethylpropyl)phenyl]-2- 
methylp ropylJ -2,6 -di methyImo rphoUne 4-oxide, 


,0 one 



its epimer at C* and Iheir enantiomers 


B. mixture of A/-[(2iQ-3“[4-(],l-dimethylpropyl)phenyl]-2- 
methylpropyl]-AH(2J?S)-2- 

(methylperoxy) propyl] form amide and JV-((2 hS}- 3-[4-0,1- 
dimethy lpropyl)phenyl ] - 2-methylprop yl ] -N- [(-2- 
(methyiperoxy) pro py l] fo rm am ide, 

H 

H 3 C '^? / YY n i 

o^j H ch 3 
H CHj and enantiorrter 


C. (2/?S,6Si^-4-[(2/?A>2-methyl-3-phenylpropyl]-2 s 6- 
d i m e thy 1m orpho l ine, 



and enantiomer 


D. (2/fS,65f?)-4-[(2i?S)-3-[4-( 1,1 -dimethyleihyl)phenyl]-2- 
methy lpropyl J -2,6-dime tliy Imo rp hoi ine. 



E. mixture of (ZRS y 6RS)^[(2K)-HHhl- 
dimeihy lpropyl) phenyl] - 2-meth ylpropyl ] - 2,6- 
dimeihylmorpholine and (2/?5,6/25)*4-[(2^S)-3-[4-(l,l- 
dimcihylpropyl)phenyl] -2-methyl propyl [-2,6- 
d im ethy Imorphol ine, 


o 



H a c ch 3 


F. 1 - [4-( 1,1 -dimethylpropyl)phenyl]propan-1 -one. 






2017 


Amoxicillin Sodium 1-163 



and enantiomer 


G. (2K5)-3-[(2 J R5 > 6S/?)-2,6-dimethylmorpholLn^lr-yl]-l-[4- 
(1,1 -dime thyl propyl) phenyl] -2-methylpropan- Lone, 


Amoxicillin Sodium 

(Pk Ear. monograph 0577) 




HjC y IM 




H CHg 


and enantiomer 


C l6 H l6 N3Na0 5 S 387.4 34642-77-8 


mcihyipropyl] - 5-{1,1 -dimethy Ipropy ljphenol, 


Action and use 

Penicillin antibacterial 

Preparations 

Amoxicillin Injection 
Co-amoxidav Injection 

PtiEur _ 


H 



H CH, cHa 


and enantiomer 


L (IRS&SR^KIRS)-^^! ,2 -d im ethyl propyl)phenyl] -2 - 
methy Ipropy I] -2,6-dimethylmorpholmc , 



H CHj and enantiomer 


J. (2/?S,6SJ?)-4-[(2feS)-3-[3-(l J -d im ethy Ipropy l) phenyl]-2« 
methyipropy l]-2,6-dimethylmorphoHne, 


H 



and enantiomer 


K, (2J£$,6SJQ-4-[(2f?.$)-3-[4-( 1 -ethyl-1 - 
methy Ipropy 1) phenyl] -2-methy Ip ropy l ] -2,6- 
dimethylniorpholmej 



L. (2f?$,6S7?)^L [(2/?.S)-3-[3,5-bis( 1,1- 

dim ethy Ipropy 1) ph eny 1] - 2-methy Ipropy 1] -2,6- 
dimethy Imorphol ine. 

_____ PhEw 


DHFINITION 

Sodium (25,5i? ? 6/?)-6-[[(2/?)-2-amino-2- 
(4-hydroxyphcnyl)acetyl] amino]-3,3-dimethyl-7-oxo-4-ihi a-1 - 
azabicy cl o [ 3.2.0] he ptane-2-carboxy I ate. 

Semi-synthetic product derived from a fermentation product. 
Content 

89.0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, very hygroscopic, powder. 

Solubility 

Very soluble in water, sparingly soluble in anhydrous ethanol, 
very slightly soluble in acetone, 

IDENTIFICATION 

First identification A> D. 

Second identification B> C, D. 

A. Infrared absorption spectrophotometry (2,2,24). 
Preparation Dissolve 0.250 g in 5 mL of water i?, add 0.5 mL 
of dilute acetic add R, swirl and allow to stand for 10 min in 
iced water. Filter the crystals and wash with 2-3 mL of a 
mixture of 1 volume of water R and 9 volumes of acetone R % 
then dry in an oven at 60 3 C for 30 min. 

Comparison amoxicillin trihydrate CRS. 

B, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of sodium hydrogen carbonate solution R r 
Reference solution (a) Dissolve 25 mg of amoxicillin 
trihydraie CRS in 10 mL of sodium hydrogen carbonate 
solution R. 

Reference solution (b) Dissolve 25 mg of amoxicillin 
trihydrate CRS and 25 mg of ampialhn trihydrate CRS in 
10 mL of sodium hydrogen carbonate solution R. 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 10 volumes of acetone R and 90 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R. 

Application I |xL, 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 
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System suitability, reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the lest solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

C. Place about 2 mg in a test-tube about 150 mm Jong and 
about 15 mm in diameter. Moisten with 0.05 mL of water R 
and add 2 mL of sulfuric add-formaldehyde reagent. R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube in a water-bath for 1 min; 

a dark yellow colour develops* 

D. It gives reaction (a) of sodium (2*2*7)* 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2*/), it may show r an initial, but transient, 
pink colour, and after 5 min, its absorbance (2*2.25) at 
430 nm is not greater than 0,20. 

Dissolve 1*0 g in water R and dilute to 10,0 mL with the 
same solvent. Examine immediately after dissolution, 

pH (2*2,5) 

8*0 to 10*0* 

Dissolve 2*0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Specific optical rotation (2,2,7) 

+ 240 to + 290 (anhydrous substance). 

Dissolve 62.5 mg in a 4 g/L solution of potassium hydrogen 
phthalate R and dilute to 25*0 mL with the same solution. 
Related substances 
Liquid chromatography (2*2*29), 

Test solution fa) Dissolve 30.0 mg of the substance to be 
examined in mobile phase A and dilute to 50*0 mL with 
mobile phase A. 

Test solution (b) Dissolve 30.0 mg of the substance to be 
examined in mobile phase A and dilute to 20.0 mL with 
mobile phase A. Prepare immediately before use , 

Reference solution (a) Dissolve 30.0 mg of amoxicillin 
mhydrate CRS in mobile phase A and dilute to 50.0 mL with 
mobile phase A, 

Reference solution (b) Dissolve 4*0 mg of cefadroxil CRS in 
mobile phase A and dilute to 50 mL with mobile phase A* 

To 5*0 mL of this solution add 5.0 mL of reference 
solution (a) and dilute to 100 mL with mobile phase A* 
Reference solution (c) Dilute 2,0 mL of reference solution (a) 
to 20*0 mL with mobile phase A. Dilute 5.0 mL of this 
solution co 20,0 mL with mobile phase A* 

Reference solution (d) To 0*20 g of amoxicillin mhydrate R add 
1.0 mL of water i?* Shake and add dropwise dilute sodium 
hydroxide solution R to obtain a solution. The pH of the 
solution is about 8.5. Store the solution at room temperature 
for 4 h. Dilute 0*5 mL of this solution to 50.0 mL with 
mobile phase A. 

Column: 

— size : / - 0*25 m, 0 - 4.6 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: mix 1 volume of acetomtnk R and 
99 volumes of a 25 per cent ViV solution of 0.2 M 
potassium dihydrogen phosphate R adjusted to pH 5.0 with 
dilute sodium hydroxide solution R; 


— mobile phase B: mix 20 volumes of acetonitrile R and 
80 volumes of a 25 per cent ViV solution of 0*2 M 
potassium dihydrogen phosphate R adjusted to pH 5.0 w r ith 
dilute sodium hydroxide solution /?; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0-(. 

92 

8 

«,-{»„+ 25) 

92*0 

8* 100 

(t, + 25) -(», + «) 

0 

100 

(t. + 40) ■ (1, * 55) 

92 

S 


t g - mention timcof*moxkilUn determined with reference solution (c) 


If the mobile phase has been adjusted to achieve the required 
resolution, the adjusted composition will apply at time zero 
in the gradient and in the assay. 

Flow rate I *0 mL/min, 

Detection Spectrophotometer at 254 nm. 

Injection 50 pL of reference solutions (b) and (c) with 
isocratic elution at the initial mobile phase composition and 
50 pL of test solution (b) and reference solution (d) 
according to the elution gradient described under Mobile 
phase; inject mobile phase A as a blank according to the 
elution gradient described under Mobile phase. 

Identification of impurities Use the chromatogram obtained 
with reference solution (d) to identify the 3 principal peaks 
eluted after the main peak corresponding to impurity C, 
amoxicillin dimer (impurity J; n = 1) and amoxicillin aimer 
(impurity J; n = 2). 

Relative retention With reference to amoxicillin: 
impurity C - about 3*4; impurity J (n = 1) = about 4.1; 
impurity J (n - 2) = about 4*5, 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
amoxicillin and cefadroxil; if necessary, adjust the ratio 
A:B of the mobile phase. 

Limits: 

- impurity J (n ~ 1): not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (3 per cent); 

— Gtfy other impurity : for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (2 per cent); 

— total: not more than 9 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(9 per cent); 

— disregard limir. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0,1 per cent)* 

/V,A L Diitiethylanilme ( 2. 4. 26, Method A or B) 

Maximum 20 ppm* 

2-Ethylhcxanoie acid (2.4.25) 

Maximum 0,8 per cent m/m. 

Heavy' metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 

1 *0 g complies with test C. Prepare die reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.72) 

Maximum 3.0 per cent, determined on 0,400 g. 
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Bacterial endotoxins (2.6.14) 

Less than 0,25 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1 *0 per cent after 6 injections. 

Calculate the percentage content of amoxicillin sodium by 
multiplying the percentage content of amoxicillin by 1,060. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile* airtight* tamper-proof container. 

IMPURITIES 




E. (2i?5*4S)*-2-[It (2R) -2-amino-2- 
(4-hy droxyphenyl) acetyl ] amino J methy l]-5,5- 
dimethylthiazoJidine-4-carboxylic add (penilloic adds of 
amoxicillin). 



F. 3-{4-hydroxypheny 1) py razin- 2-o l, 



A. (25,5i?*6J?)“6-amino-3*3-dimethyI-7-oxo-4-thia-1 - 
azab icydo [3,2> 0] heptane-2-carboxylic acid 
(6-aminopeniriUanic add). 



B. (25,5i2,6/?)-6-[[(2 t S)-2-ammo-2- 

(4-hy droxypheny!) acety r l] amino]-3* 3-dimethyl-?-0X0*4-thia-1 
azabicydo[3.2.0]heptane-2-carboxylic add (i.-amoxicillin). 



G, (25 s 5R,6«-6-[[(2R)^[[(2iQ-2-amino-2^ 
(4-hydroxyphenyl) acetyl] amino] 2- 

(4-hydroxyphenyl)acetyl]ammo]-3,3-dimethyl-7-oxo-4-thia-1 - 
azabicydo [3,2.0] heptane2-carboxylie add 
(i>(4-hy droxyphenyl) givey lamoxi dll in), 



H. (2 J?)-2-[(2,2-d[methylpropanoy 1)amino]-2- 
(4-hvdroxyphenyl) acetic acid. 



L (2i?)-2-amino-2-(4-hydroxvphenyl)acetic acid, 


C. (45)-2-[5-(4-hydroxyphenyl)- 3,6-dioxopiperazin-2-yl]-5,5- 
dimethylthiazoIidine-4-carboxylic add (amoxicillin 
diketopiperazines) * 



D. (45)-2- [ [ [ (2f?) -2-amino-2- 

(4-hydroxypheny 1) acetyl ] amino] carboxymc thy 1 ] -5,5- 

dimethylthiazolidine-4-carboxylic acid (penidlloic adds of 

amoxidllin). 



qq 2 h 


J. co-oligomers of amoxicillin and penidlloic acids of 
amoxidliin. 
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K. oligomers of penirilloic acids of amoxicillin. 

_____ffcfir 


Amoxicillin Trihydrate 

(Ph Eur monograph 0260) 



C 14 H 1 ^ 3 0 5 S j 3H 2 0 419.4 61336-70-7 

Action and use 

Penicillin antibacterial. 

Preparations 

Amoxicillin Capsules 
Amoxicillin Oral Suspension 
Co-amoxiclav Oral Suspension 
Co-amoxiclav Tablets 
Dispersible Co-amoxiclav Tablets 

PhEn _ 

DEFINITION 

(25,5i?, 6ft) -6- [ [ (2K) -2-Amino-2- 

(4-hydroxypheny L) acetyl] amino] - 3, 3-dime thyl-7 -oxo-4-thia-1 - 
azabtcy do [3.2. G] heptane-2-carboxylic acid trihydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance}* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, very slightly soluble in ethanol 
(96 per cent), practically insoluble in fatty oils. It dissolves in 
dilute acids and dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification A 
Second identification B, C 

A. Infrared absorption spectrophotometry (2.2,24), 

Comparison amoxicillin trihydrate CRS. 

B* Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of sodium hydrogen carbonate solution R. 

Reference solution (a) Dissolve 25 mg of amoxicillin 
trihydrate CRS in 10 mL of sodium hydrogen carbonate 
solution R. 


Reference solution (b) Dissolve 25 mg of amoxicillin 
trihydrate CRS and 25 mg of ampicillin trihydrate CRS in 
10 mL of sodium hydrogen carbonate solution R> 

Plate TLC silanised silica gel plate R, 

Mobile phase Mix 10 volumes of acetone R and 90 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R. 

Application I pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0,05 mL of water R 
and add 2 mL of sulfunc acid-formaldehyde reagent R, Mix the 
contents of the rube by swirling; the solution is practically 
colourless. Place the test-tube in a water-bath for 1 min; 
a dark yellow colour develops. 

TESTS 
Solution S 

With the aid of ultrasound or gentle heating, dissolve 0.100 g 
m carbon dioxide-free water R and dilute to 50,0 mL with the 
same solvent, 

pH (2,2.3) 

3.5 to 5.5 for solution S. 

Specific optical rotation (2.2.7) 

+ 290 to + 315 (anhydrous substance), determined on 
solution S* 

Related substances 

Liquid chromatography (2,2,29 ). 

Buffer solution pH 50 To 250 mL of 0.2 M potassium 
dihydrogen phosphate R add dilute sodium hydroxide solution R 
to pH 5,0 and dilute to 1000.0 mL with water R, 

Test solution (a) Dissolve 30.0 mg of the substance to be 
examined in mobile phase A and dilute to 50,0 mL with 
mobile phase A, 

Test solution (b) Dissolve 30*0 mg of the substance to be 
examined in mobile phase A and dilute to 20.0 mL with 
mobile phase A. Prepare immediately before use. 

Reference solution (a) Dissolve 30.0 mg of amoxicillin 
trihydrate CRS in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Reference solution (b) Dissolve 4.0 mg of cefadroxil CRS in 
mobile phase A and dilute to 50 mL with mobile phase A. 

To 5.0 mL of this solution add 5.0 mL of reference 
solution (a) and dilute to 100 mL with mobile phase A. 
Reference solution (c) Dilute 2.0 mL of reference solution (a) 
to 20*0 mL with mobile phase A. Dilute 5*0 mL of this 
solution to 20.0 mL with mobile phase A. 

Column: 

— size: l = 0*25 m, 0 = 4*6 nun; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 pm)* 

Mobile phase : 

— mobile phase A: acetonitrile /?, buffer solution pH 5.0 
(1:99 VfV); 
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— mobile phase B: acetonitrile R, buffer solution pH 5,0 
(20:80 V!V)\ 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

o - 

92 

8 

«. - (*. + 25) 

92 *0 

8* LOO 

(i„ + 25) - (t„ + 40) 

0 

100 

(', + “0) - 0, + 55) 

92 

8 


fjj - retention time of amoxicillin determined with reference solution (c) 


If the mobile phase composition has been adjusted to achieve 
the required resolution, the adjusted composition will apply 
at time zero in die gradient and in the assay. 

Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 254 run. 

Injection 50 pL of reference solutions (b) and (c) with 
isocratic elution at the initial mobile phase composition and 
50 pL of test solution (b) according to the elution gradient 
described under Mobile phase; inject mobile phase A as a 
blank according to the elution gradient described under 
Mobile phase. 

System suitability: reference solution (b): 

— resolution : minimum 2,0 between the peaks due to 
amoxicillin and cefadroxil; if necessary, adjust the ratio 
A:B of the mobile phase. 

Limit, 

— any impurity, for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (1 per cent). 

N, A- Dimethylanilin e (2,4.26* Method A or B) 

Maximum 20 ppm. 

Water {2.5:12) 

11,5 per cent to 14.5 per cent, determined on 0.100 g. 

Sulfa ted ash (2.4.14) 

Maximum 1,0 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2:2.29 ) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

System suitability, reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of C^H^N^C^S taking 
into account the assigned content of amoxicillin 
tn hydrate CRS, 

STORAGE 

In an airtight container. 

IMPURITIES 



H H 



B. (2S,5R,6i$-6-[[(25)-2-amino-2- 

(4-hydroxyphenyl) acetyl] amino]-3,3-dime thyl-7-oxo-4-thia-1 - 
azabicyclo [3.2.0] heptane-2-carboxylic acid (L-amoxicillin), 



C, (4 S)-2 - [ 5 - (4-hydroxyp he nyI )- 3,6-dioxo piperazin-2-yl]-5,5- 
dimethylthiazolidine-4-carboxyIic acid (amoxicillin 
diketopiperazines). 



D, (4<S)-2-[ [[ (2R) -2-amino-2- 

(4^hy droxy phenyl) ac ety 1] amino] carboxy methyl] -5,5 - 

dimethylthiazoUdine^-earboxylie acid (penidlloic acids of 

amoxicillin). 



and epimer at C* 


E. (ZRSi 4£)-2-([[ (2R) -2-amino-2- 
(4^hy droxypheny 1) acetyl] amino] m ethyl ]-5,5- 
dimethylthiazolidine-4-carboxylic acid (penilloic adds of 
amoxidllin), 



F. 3-(4-hvdroxyphenyl)pyrazin-2-ol, 



G, (25,5R,6R)-6 - [ [( 2R) -2-[[(2R)-2-amino-2- 
(4-hy droxypheny 1) acetyl] amino] -2-(4-hy droxy- 
phenyl) acety 1] a m ino] -3,3 -dimethyl-7 -oxo-4-thi a -1 - 
a zabicyclo [3,2.0] hepmne-2-c arboxylic add 
(d- (4-hy droxyphenyl) gly cy lamoxicillin). 


A, (2S > ,5i?,6J?)-6-amino-3,3-dimethyl-7-oxo-4”thia-1 - 
azab icy do [3,2.0] hep tane-2-c arboxy lie acid 
(6-amInopenicillanic acid), 
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h 3 c 
h 3 c h nh 

JO^ 

H. (21?) -2- [ (2, 2-dim e thy I p rop an oy 1) amino] -2- 
(4-hydroxyphenyl) acetic acid 3 



H nh 2 
°°‘ H 


L (2/?)-2-amino-2-(4~hydroxyphenyl)acetie acid, 


Amphotericin 

(Amphotericin Ph Eur monograph 1292) 





]* co-oligomers of amoxicillin and of penicilloic acids of 
amoxicillin, 



K. oligomers of penicilloic adds of amoxidllin, 



(4-hydroxypheny l) acetyl] am ino) - 3, 3 -d ime thyl-7~oxo-4-thia-1 - 
azabi cy do [3*2.0] heptane-2-carb ony 1] amino] - 3, 3-dimethyl-7- 
oxo-4-thia-1 -azabicyclo[3*2.0] heptanc-2-carboxylie add 
(6-APA amoxicillin amide). 

___ PfiEi* 


C 4 7H 73 NO, 7 924 1397-89-3 

Action and use 
Antifungal. 

Preparation 

Amphotericin for Infusion 

PhEur^, ______ 

DEFINrriON 

Mixture of antifungal polyenes produced by the growth of 
certain strains of Streptomyces nodosus or obtained by any 
other means. It consists mainly of amphoteridn B which is 
flft35 > 5ft s 6J? l W > U J R,155 J i6j? ) i7J!3l8S l 19H > 21E > 23£ t - 
25E,27£ s 29E > 31£ J 33i? t 35S,36J? J 375)-33-i(3-aminO‘3,6- 
dideoxy-{3-n-mannopyranosyl)oxy]-l ,3,5,6*9,11,17,37- 
octahydroxy-15,16,18-trimcchyl-13-oxo-14,39-dioxa- 
bicycto[33.3. l]nonatriaconta~ 19,21,23,25,27,29,31-heptaene- 
36-carboxylic add. 

Content 

Minimum 750 IU/mg (dried substance)* 

CHARACTERS 

Appearance 

Yellow or orange, hygroscopic powder. 

Solubility 

Practically insoluble in water, soluble in dimethyl sulfoxide 
and in propylene glycol, slightly soluble in 
dimethylformamide, very slightly soluble in methanol, 
practically insoluble in ethanol (96 per cent)* 

It is sensitive to light in dilute solutions. 

IDENTIFICATION 

First identification: £, D. 

Second identification A % C 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2*25), 

Test solution Dissolve 25 mg in 5 mL of dimethyl sulfoxide R 
and dilute to 50 mL with methanol R, Dilute 2 mL of the 
solution to 200 mL with methanol R * 

Spectral range 3CKM50 nm, 

Absorption maxima At 362 nm, 381 nm and 405 nm. 
Absorbance ratios: 

— ^362^381 ” 0.57 to 0.61; 

-—- A^fA^os ~ 0*87 to 0,93, 

B. Infrared absorption spectrophotometry (2*2*24)* 

Comparison amphotericin B CRS * 
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If the spectra obtained show dififerences, dry the substance to 
be examined and reference substance at 60 °C at a pressure 
not exceeding 0.7 kPa for 1 h and record new spectra. 

C. To 1 mL of a 0.5 g/L solution in dimethyl sulfoxide i?, add 
5 mL of phosphoric acid R to form a lower layer* avoiding 
mixing the 2 liquids. A blue ring is immediately produced at 
the junction of the liquids. Mix* an intense blue colour is 
produced. Add 15 mL of water R and mix; the solution 
becomes pale yellow* 

D. Examine the chromatograms obtained in the test for 
related substances* 

Resuhs The principal peak in the chromatogram obtained 
with the test solution at 383 nm is similar in retention time 
to the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2. 29). Protect the solutions from light 
and use within 24 h of preparation, except for reference 
solution (c) which should be injected immediately after its 
preparation. 

Solvent mixture 10 g/L solution of ammonium acetate R* N- 
methylpyrrolidone R, methanol R (1:1:2 VIVIV). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in 15 mL of N-methylpyrrolidone R and within 2 h 
dilute to 50.0 mL with the solvent mixture. Dilute 5.0 mL of 
this solution to 25.0 mL with the solvent mixture. 

Reference solution (a) Dissolve 20,0 mg of amphotericin B CRS 
in 15 mL of N-methylpyrroHdom R and within 2 h dilute to 
50.0 mL with the solvent mixture. Dilute 5.0 mL of this 
solution to 25.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with the solvent mixture* 

Reference solution (c) Dissolve 20.0 mg of nystatin CRS in 
15 mL of N-methylpyrrolidone R and within 2 h dilute to 
50.0 mL with the solvent mixture. Dilute 5.0 mL of the 
solution to 25.0 mL with reference solution (a). Dilute 
2*0 mL of this solution to 100*0 mL with the solvent 
mixture. 

Reference solution (d) In order to prepare impurities B and C, 
dissolve 10 mg of the substance to be examined in 5 mL of 
N-methylpyrrolidone R and w ithin 2 h add 35 mL of a mixture 
of 1 volume of methanol R and 4 volumes of anhydrous 
ethanol R. Add 0.10 mL of dilute hydrochloric acid R, mix and 
incubate at 25 °C for 2*5 h, Add 10 mL of 10 g/L solution 
of ammonium acetate R and mix. 

Reference solution (e) Dissolve 4 mg of amphotericin B for peak 
identification CRS (containing impurities A and B) in 5 mL of 
N-methylpyrrolidone R and within 2 h dilute to 50 mL with 
the solvent mixture. 

Blank solution The solvent mixture. 

Column: 

— size: / =O.15m,0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (3 pm); 

— temperature: 20 C* 

Mobile phase: 

— mobile phase A: mix 1 volume of methanol R> 3 volumes of 
acetonitrile R and 6 volumes of a 4*2 g/L solution of citric 
acid R previously adjusted to pH 4*7 using concentrated 
ammonia R s 

— mobile phase B: mix 12 volumes of methanol R , 

20 volumes of a 4.2 g/L solution of citric acid R previously 


adjusted to pH 3.9 using concentrated ammonia R and 
68 volumes of acetonitrile R; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 * a 

100 

0 

3-23 

100 -> 70 

0 * 30 

23 - 33 

700 

30 100 

33-40 

0 

100 


Flow rate 0.8 mLYmin. 

Detection Spectrophotometer: 

— at 303 nm: detection of tetraenes; 

— at 383 nm: detection of heptaenes. 

Injection 20 pL of the test solution and reference 
solutions (b) 3 (c), (d) and (e)* 

Identification of impurities Use the chromatograms supplied 
w r ith amphotericin B for peak identification CRS and the 
chromatograms obtained with reference solution (e) to 
identify the peaks due to impurities A and B. 

Relative retention With reference to amphotericin B (retention 
time = about 16 min): impurity B = about 0*75; 
impurity A = about 0.8; nystatin = about 0.85, 

System suitability at 383 nm Reference solution (d): 

— resolution: minimum 1 *5 between the 2 peaks presenting a 
relative retention of about 0.7. 

Limits: 

— impurity A at 303 nm: not more than 2.5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (5.0 per cent); if intended for use in 
the manufacture of parenteral preparations: not more 
than the area of the principal peak in die chromatogram 
obtained with reference solution (c) (2,0 per cent); 

— arty other impurity at 303 nm: for each impurity, not more 
than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(L0 per cent); 

— impurity B at 383 nm: not more than 4 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (4*0 per cent); 

— any other impurity at 383 nm: for each impurity, not more 
than 2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(2.0 per cent); 

— total at 303 and 383 nm: maximum 15.0 per cent; 

— disregard limit at 303 nm: 0.05 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0* 1 per cent); 

-— disregard limit at 383 nm: 0.1 times the area of the 
principal peak in the chromatogram obtained w'itli 
reference solution (b) (0.1 per cent)* 

Loss on drying {2.2.32) 

Maximum 5,0 per cent* determined on 1.000 g by drying in 
an oven at 60 “C at a pressure not exceeding 0,7 kPa. 

Sulfa ted ash (2.4.14) 

Maximum 3,0 per cent* determined on 1.0 g; if intended for 
use in the manufacture of parenteral preparations: maximum 
0.5 per cent. 

Bacteria] endotoxins (2.6.14) 

Less than 1,0 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins* 
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ASSAY 

Protect all solutions from light throughout the assay Dissolve 
25.0 mg in dimethyl sulfoxide R and dilute, with shaking, to 
25.0 mL with the same solvent. Under constant stirring of 
this stock solution, dilute with dimethyl sulfoxide R to obtain 
solutions of appropriate concentrations (the following 
concentrations have been found suitable: 44.4, 66.7 and 
100 RJ/mL). Prepare final solutions by diluting 1 ;20 with 
0.2 M phosphate buffer solution pH 10.5 so that they all 
contain 5 per cent VIV of dimethyl sulfoxide. Prepare the 
reference and the test solutions simultaneously. Carry out the 
microbiological assay of antibiotics (2,7,2). 

STORAGE 

Protected from light, at a temperature of 2 C to 8 C in an 
airtight container. If the substance is sterile, store in a sterile, 
tamper-proof container. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 

Specified impurities: A, B. 

Other detectable impurities (the follow ing substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the genera! monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C. 



A. amphotericin A (28,29-dihydro-amphotericin B), 

H OH 



B. amphotericin XI (13-0 me thy 1-a mphotericin B), 



C. amphotericin X2 (13-O-ethyl-amphotericin B). 




Ampicillin 

(Ph, Eur. monograph 0167) 


H mh 2 

OV 

CieHioNiOjS 349.4 69-53-4 

Action and use 

Penicillin antibacterial. 

Preparations 
Ampicillin Capsules 
Ampicillin Oral Suspension 

PhEtx _ 

DEFINITION 

{25,5f?,6J?)“6- [[(2/f)-2-Amino-2-phenylacetyl] amino] -3,3- 
dtmethyl-7-oxo-4-thia-1 -azabicyelo[3.2.G] heptane-2- 
carboxylic arid. 

Semi-synthetic product derived from a fermentation product. 

Content 

96,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, practically insoluble in acetone, in 
ethanol (96 per cent) and in fatty oils. It dissolves in dilute 
solutions of acids and of alkali hydroxides. 

It shows polymorphism (5.9), 

IDENTIFICATION 

First identification A x D. 

Second identification B, C, D. 

A. Infrared absorption spectrophotometry (2,2*24). 

Preparation Discs of potassium bromide R. 

Comparison anhydrous ampicillin CRS. 

B, Thin-layer chromatography (2.2,27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of sodium hydrogen carbonate solution R. 



H H 








2017 


Ampicillin 1-171 


Reference solution (a) Dissolve 25 mg of anhydrous 
ampicillin CRS in 10 ml of sodium hydrogen carbonate 
solution /?. 

Reference solution (b) Dissolve 25 mg of amoxicillin 
trihydrate CRS and 25 mg of anhydrous ampicillin GRS in 
10 mL of sodium hydrogen carbonate solution R. 

Plate TLC sUamsed silica gel plate R, 

Mobile phase Mix 10 volumes of acetone R and 90 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5*0 with glacial acetic acid R> 

Application 1 jiL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position* colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C, Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0.05 mL of mater R 
and add 2 mL of sulfuric acid-formaldehyde reagent R, Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube in a water-bath for 1 min; 

a dark yellow colour develops. 

D, Water (see Tests). 

TESTS 

Appearance of solution 

The solutions are not more opalescent than reference 
suspension II (2*2.7). 

Dissolve L0 g in 10 mL of 1 M hydrochloric acid. Separately 
dissolve 1.0 g in 10 mLof dilute ammonia R2. Examine 
immediately after dissolution. 

pH (22.3) 

3.5 to 5.5, 

Dissolve 0,1 g in carbon dioxide-free tcater R and dilute to 
40 mL with the same solvent. 

Specific optical rotation ( 2 . 2 . 7 ) 

+ 280 so + 305 (anhydrous substance). 

Dissolve 62.5 mg in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2,2.29). 

Test solution (a) Dissolve 27.0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Test solution (b) Dissolve 27,0 mg of the substance to be 
examined in mobile phase A and dilute to 10,0 mL with 
mobile phase A. Prepare immediately before use. 

Reference solution (a) Dissolve 27,0 mg of anhydrous 
ampicillin CRS in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Reference solution (h) Dissolve 2,0 mg of cefradine CRS in 
mobile phase A and dilute to 50 mL with mobile phase A. 

To 5.0 mL of this solution add 5,0 mL of reference 
solution (a). 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with mobile phase A, 


Column: 

— size: l - 0,25 m, 0 - 4,6 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: mix 0,5 mL of dilute acetic add R t 50 mL 
of 0.2 M potassium dihydmgen phosphate R and 50 mL of 
acetonitrile R, then dilute to 1000 mL with water R ; 

— mobile phase B: mix 0.5 mL of dilute acetic add R> 50 mL 
of 0,2 M potassium dihydmgen phosphate R and 400 mL of 
acetonitrile R, then dilute to 1000 mL w ith i voter R; 


Time 

(min) 

Mobile phuc A 
(per cent V/V) 

Mobile phue B 
(per cent V/V) 

Q-t, 

85 

15 

f 4 (l f + 30) 

B5 ->0 

lS-> 100 

tf* + 30} - (l A + 45) 

D 

too 

(f* + 45) - (f* + 60) 

83 

15 


fa - retention time of ampicillin determined with reference solution (<) 


If the mobile phase composition has been adjusted to achieve 
the required resolution* the adjusted composition will apply 
at time zero in the gradient and in the assay. 

Flaw rate l .0 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 50 pL of reference solutions (b) and (c) with 
isocratic elution at the initial mobile phase composition and 
50 pL of test solution (b) according to the elution gradient 
described under Mobile phase; inject mobile phase A as a 
blank according to the elution gradient described under 
Mobile phase. 

System suitability: reference solution (b): 

— resolution: minimum 3.0 between the peaks due to 
ampicillin and cefradin; if necessary, adjust the ratio A:B 
of the mobile phase. 

Limit : 

— any impurity: for each impurity* not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) {1.0 per cent). 

jV, A'- Dimethylaniline (2.4.26, Method B) 

Maximum 20 ppm. 

Water (2.5,72) 

Maximum 2.0 per cent, determined on 0.300 g. 

Sulfa ted ash (2,4.14) 

Maximum 0,5 per cent, determined on L0 g. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of C|kHioh%0.t$ from the 
declared content of anhydrous ampicillin CRS. 

STORAGE 

In an airtight container, at a temperature not exceeding 

30 X. 
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A, (25, 5R S 6 R) -6-amino-3,3-dimGthyl-7-oxo-4-thja-l- 
azabicyclo[3,2.0] heptane-2-carboxylic add 
(6-aminopenidllanic acid), 

o 


H H 


B. (25,5f?,6R)“6-[[(25)-2-amino-2-phenyIaceiyl] amino]-3,3- 
dimethyl-7-oxo-4-thia-] -azabicyclo[3 >2,0] heptane-2- 
carboxylic acid (L-ampicillin), 





G. (45) -2 - (3,6-di oxo-5-phenylpiperazin-2-yl)-5,5- 
dimethylthiazolidine-4-carboxyiic add (dike top iperazines of 
ampicillin). 



D. R = C0 2 H: (45)-2-[[[(2/2)-2-amino-2- 

phenylacetyl] amino] carboxymethyl] -5,5-dimethylthiazolidine- 

4-carboxylic acid (penicilloic adds of ampicillin), 

F. R = H: (2i?S,45)-2-[ [ [ (2R) -2-amino-2- 
phenylacetyl] amino]methy]]-5,5-dimethy]thiazolidine-4- 
carboxylic add (penilloic acids of ampicillin), 



E, (2i?)-2-[[[(2S,5i?,6i?)-6-[[(2J?)-2-amino-2- 
phenyla cetyl] amino] -3,3-d imethyI-7-oxo-4-thia-1 - 
azabicy cl o [ 3 ♦ 2.0] hept- 2-yl] carbonyl] a mino] -2-pheny lace tic 
add (ampicillinyl-D-phenylglycine), 




I. (25,5R, 6R) -6-[ [ (2R)-2-[[( 2R) -2-amino-2 - 
phenylacetyl] amino]-2-phenylacetyl] ami no]-3,3-dimethyl-7- 
oxo^4-thia-1 -azabicyclo[3 + 2,0]heptane-2-carboxylic acid 
(o- phenyl glycy lampicillin), 


J> (25, 5R, 6 R) - 6- [ (2,2-dimethylprop anoy 1) amino] -3,3- 
dtmerhy l-7-oxo-4- thia-1 -azabi cy cl o [3,2,0] heptane-2- 
carboxylic add, 

h 3 c 



L, (2/Q-2-ammo-2-phenylacetic acid (i>phenylglycine) 3 





H H 



M. co-oligomers of ampicillin and of penicilloic adds of 
ampicillin* 

___ PhEuf 


G, (3/?, 6R) - 3,6-d i phenvIp iperazine- 2,5 -dione. 
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Ampicillin Sodium 


★ * it 

•k A 

it * 

* ^ 

(Ph Eur monograph 0578) 

l 

3 H yC0jNa 

*** 

h m 2 

Vt x CHi 





Guf 

H H 



C, 6 H 18 N 3 Na0 4 S 371.4 69-52-3 

Action and use 
Penicillin antibacterial. 

Preparation 

Ampic illin Injection 

PhEtr ___ 

DEFINITION 

Sodium (2S,5R,6R)-6-[[{2R)-2-&mmQ-2- 
phenylaeetyl] amino]-3,3-dimethyl-7 -oxo-4-thia-1- 
azabicy do [3.2.0] hep cane-2-earboxy late. 

Semi-synthetic product derived from a fermentation product. 
Content 

91,0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility 

Freely soluble in water, sparingly soluble in acetone, 
practically insoluble in fatty oils and in liquid paraffin. 

IDENTIFICATION 

First identification A> D 
Second identification B, C, D 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dissolve 0.250 g in 5 mL of water R> add 0.5 mL 
of dilute acetic acid R> swirl and allow to stand for 10 min in 
iced water. Filter the crystals through a small simered-glass 
filter (40) (2/. 2), applying suction, wash with 2-3 mL of a 
mixture of 1 volume of water R and 9 volumes of acetone R, 
then dry in an oven at 60 'C for 30 min. 

Comparison amptciUin trihydrate CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of sodium hydrogen carbonate solution R, 

Reference solution (a) Dissolve 25 mg of ampicillin 
trihydrate CRS in 10 mL of sodium hydrogen carbonate 
solution R. 

Reference solution (b) Dissolve 25 mg of amoxicillin 
trihydrate CRS and 25 mg of ampicillin trihydrate CRS in 
10 mL of sodium hydrogen carbonate solution R. 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 10 volumes of acetone R and 90 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R. 

Application 1 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 


System suitability: reference solution (b); 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0.05 mL of water R 
and add 2 mL of sulfuric acid-formaldehyde reagent R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube in a water-bath for 1 min; 

a dark yellow colour develops. 

D, It gives reaction (a) of sodium (2.2/). 

TESTS 

Appearance of solution 

Solutions A and B are not more opalescent than reference 
suspension II (22./) and the absorbance (22.25) of 
solution B at 430 nm is not greater than 0.15. 

Place 1.0 g in a conical flask and add slowly and with 
continuous swirling 10 tnL of / M hydrochloric acid 
(solution A), Separately dissolve 1.0 g in water R and dilute 
to 10,0 mL with the same solvent (solution B). Examine 
immediately after dissolution. 

pH (223) 

8.0 to 10,0. 

Dissolve 2.0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. Measure 10 min after 
dissolution. 

Specific optical rotation (2.2.7) 

4- 258 to + 287 (anhydrous substance). 

Dissolve 62,5 mg in a 4 g/L solution of potassium hydrogen 
phthalaie R and dilute to 25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2 29). 

Test solution (a) Dissolve 31.0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Tesi solution (b) Dissolve 31,0 mg of the substance to be 
examined in mobile phase A and dilute to 10,0 mL with 
mobile phase A. Prepare immediately before use. 

Reference solution (a) Dissolve 27.0 mg of anhydrous 
ampicillin CRS in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Reference solution (b) Dissolve 2.0 mg of cefradine CRS in 
mobile phase A and dilute to 50 mL with mobile phase A. 

To 5.0 mL of this solution add 5.0 mL of reference 
solution (a). 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 20,0 mL with mobile phase A, 

Reference solution (d) To 0.20 g of the substance to be 
examined add 1,0 mL of water R , Heat the solution at 60 'C 
for 1 h. Dilute 0.5 mL of this solution to 50,0 mL with 
mobile phase A. 

Column: 

— size: l - 0,25 m, 0 = 4,6 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 

(5 pm). 

Mobile phase : 

— mobile phase A: mix 0.5 mL of dilute acetic acid R y 50 mL 
of 0.2 M potassium dihydrogen phosphate R and 50 mL of 
acetonitrile R> then dilute to 1000 mL with water /?; 
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-— mobile phase B: mix 0.5 mL of dilute acetic acid ft 50 mL 
of 0.2 M potassium dihydrogen phosphate R and 400 mL of 
acetonitrile ft then dilute to 1000 mL with water ft 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per eent V/V) 


B5 

15 

t, - ((, + 30) 

8S->0 

15 -> 100 

((„ + 30) - <1, + 45) 

0 

100 

((,+45)-((, + 60) 

85 

15 


t R - retention time of ampicillin determined with reference solution (c) 


If the mobile phase composition has been adjusted to achieve 
the required resolution, the adjusted composition will apply 
at time zero in the gradient and in the assay. 
blow rate 1 <0 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 50 |iL of reference solutions (b) and (c) with 
isocratk elution at the ini dal mobile phase composition and 
50 pL of test solution (b) and reference solution (d) 
according to the elution gradient described under Mobile 
phase; inject mobile phase A as a blank according to the 
elution gradient described under Mobile phase. 

Identification of peaks Use the chromatogram obtained with 
reference solution (d) to identify the peaks due to ampicillin 
and ampicillin dimer. 

Relative retention With reference to ampicillin: ampicillin 
dimer = about 2.8. 

System suitability: reference solution (b): 

— resolution, minimum 3.0 between the peaks due to 
ampicillin and cefradin; if necessary adjust the ratio A:B 
of the mobile phase. 

Limits: 

— ampicillin dimer, not more than 4.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (4.5 per cent); 

— any other impurity 1 : for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (2 per cent). 

JVjiV-Dimethylanilme (2.4.26, Method B) 

Maximum 20 ppm. 

2-Ethylhexanoic acid ( 2.4.28) 

Maximum 0.8 per cent mint. 

Methylene chloride 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 1.0 mL of ethylene 
chloride R in water R and dilute to 500.0 mL with the same 
solvent. 

Test solution (a) Dissolve 1.0 g of the substance to be 
examined in water R and dilute to 10.0 mL with the same 
solvent. 

Test solution (b) Dissolve 1.0 g of the substance to be 
examined in water ft add 1.0 mL of the internal standard 
solution and dilute to 10.0 mL with water R , 

Reference solution Dissolve 1.0 mL of tnethylene chloride R in 
water R and dilute to 500.0 mL with the same solvent. 

To L0 mL of this solution add 1,0 mL of the internal 
standard solution and dilute to 10,0 mL with water R * 
Column: 

*— material: glass; 

— size : l - 1.5 m, 0 = 4 mm; 


— stationary phase: diatomaceous earth for gas 
chromatography R impregnated with 10 per cent mlm of 
macrogol 1000 R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 40 mL/min. 

Temperature: 

— column: 60 D C; 

— injection porr, 100 °C; 

-— detector. 150 °C. 

Detection Flame ionisation. 

Calculate the content of methylene chloride taking its density 
at 20 °C to be 1,325 g/mL. 

Limit: 

-— methylene chloride: maximum 0.2 per cent mlm. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1,0 g complies with test C. Prepare die reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (; 2.5.12) 

Maximum 2,0 per cent, determined on 0.300 g. 

Bacterial endotoxins (2.6. 14) 

Less than 0,15 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of ampicillin sodium by 
multiplying the percentage content of ampicillin by 1.063. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

o J-CC^H 

y«' v ch ' 

H H 

A. (2ft 5ft 6i?) -6-amino- 3,3-dimethyl-7 -oxo-4-thia-1 - 
azabicydo[3.2.0]heptane-2-carbcxylie acid 
(6-aminopenicillanic add). 



B. (2ft 5ft 6I?)-6- [ [ (2ft -2-amino -2 -phenylacetyl] amino] -3,3- 
dimethy I-7-oxo-4-th ia-1 -a zabicyclo [ 3.2. Q] heptane-2- 
carboxylic add (L-ampicillin), 
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C (4S)-2-( 3,6-dioxo- 5 -pheny lpiperazin-2 *yl)-5,5- 

dimeth ylthi azol idine-4-carboxy lie add (dikctopiperazines of 

ampicillin). 


H NH* 

O^I'"r L,Xc "‘ 

D. R = C0 3 H: (45)-2H[[(2/0-2^amino-2- 

pheny lacetyl ] amino ] carboxy me thy l] -5,5-dimethyl th iazol idi ne- 

4-carboxylic acid (penidlloic adds of ampicillin), 

F. R - H: (2/?S,4S)-2-[ [[(2/0-2-amino-2- 

pheny lacetyl] amino] methyl J - 5,5-dimethykhaazoli dine^f- 

carboxylk add (penilloic adds of ampicillin). 



E* (2 /?) -2-1 [ ((2S, 5/?,6f?)-6- [ [ (2/0 -2 -amino-2- 
pheny lacc tylj amino ] - 3,3-dimcihyl-7 -oxo-4^thia-1 - 
azabicydo [3.2. Q] he pt-2- y 1 ] carbonyl] amino]-2-pheny lacetic 
add (ampirillinyl-n-phcny I glycine), 



G, (3 R , 6/0- 3,6-diphenyl p iperazine-2,5-dione, 



H. 3-phenylpyrazin-2-ol, 



O 


]. (25,5/f,6/0-6-[(2,2-dimeihylpropanoyl)ainino]-33* 

dimethyl-7 -oxo-4* this-1 -azabicydo (3* 2.0] heptane-2- 
carboxylic add. 


H,C 
KjC H HH 

£p“* 

K, (2R) -2“ [(2,2-dime thy] propanoy 1) amino] -2-phcnylacetic 
acid, 


■A 0 


H NKj 

Qr ^ 

L. (2/0-2-amino-2-phcnybccdc add (D-phenylglyeine), 



M. co-oligomen of ampicillin and of penidlloic adds of 
ampicillin, 



N, oligomers of penicilloic adds of ampicillin. 


PhEts 



L (ZS^^e/O-b-llfa/O^-t^/O^-amino-I- 
pheny iacety 1] amino] -2-pheny lacetyl ] amino] - 3,3-dimethyl-7- 
oxo-4-thia I -azabicydo [3.2.0]heptane-2-carboxylic acid 
(i>ph eny Igly cy lamp tcillin), 
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Ampicillin Trihydrate 

(Ph Eur monograph 0168) 



C l6 H l9 N 3 0 ll S l 3H 2 0 403.5 7177-48-2 

Action and use 

Penicillin antibacterial. 

Preparations 
Ampicillin Capsules 
Ampicillin Oral Suspension 
Co-fluampicil Capsules 
Co-fluampiril Oral Suspension 

PttBig __________ 

DEFINITION 

[ (2i?)-2-Amino-2-phenylaceiyl] amino J-33* 
dimethyl-7-oxo-4-thia- i -azabicydo[3*2.0] heptane-2- 
carboxylic add trihydra[e. 

Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white* crystalline powder* 

Solubility 

Slightly soluble in water* practically insoluble in ethanol 
(96 per cent) and in fatty oils. It dissolves in dilute solutions 
of adds and of alkali hydroxides, 

IDENTIFICATION 

First identification A, D, 

Second identification B } C s D, 

A* Infrared absorption spectrophotometry (2.2,24), 

Comparison ampidUin trihydrate CRS * 

R, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of sodium hydrogen carbonate solution R< 

Reference solution (a) Dissolve 25 mg of ampicillin 
trihydrate CRS in 10 mL of sodium hydrogen carbonate 
solution R. 

Reference solution (b) Dissolve 25 mg of amoxicillin 
trihydrate CRS and 25 mg of ampicillin trihydrate CRS in 
10 mL of sodium hydrogen carbonate solution R. 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 10 volumes of acetone R and 90 volumes of 
a 154 gih solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R. 

Application 1 \xL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 


Results 'Fhe principal spot in the chromatogram obtained with 
the test solution is similar in position* colour and size to the 
principal tspot in the chromatogram obtained with reference 
solution (a), 

C* Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0*05 mL of water R 
and add 2 mL of sulfuric add-formaldehyde reagent R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless* Place the test-tube in a water-bath for 1 min; 
a dark yellow colour develops, 

D* Water (see Tests)* 

TESTS 

Appearance of solution 

The solutions are not more opalescent than reference 
suspension II (2*2./)* 

Dissolve 1 *0 g in 10 mL of / M hydrochloric add. Separately 
dissolve 1.0 g in 10 mL of dilute ammonia R2 * Examine 
immediately after dissolution. 

pH (2.2.3) 

3*5 to 5*5. 

Dissolve 0*1 g in carbon dioxide-free water R and dilute to 
40 mL with the same solvent* 

Specific optical rotation (2,2.7) 

■f 280 to + 305 (anhydrous substance)* 

Dissolve 62*5 mg in twarcr R and dilute to 25,0 mL with the 
same solvent* 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 31.0 mg of the substance to be 
examined in mobile phase A and dilute to 50,0 mL with 
mobile phase A. 

Test solution (b) Dissolve 31*0 mg of the substance to be 
examined in mobile phase A and dilute to 10*0 mL with 
mobile phase A. Prepare immediately before use. 

Reference solution (a) Dissolve 27,0 mg of anhydrous 
ampicillin CRS in mobile phase A and dilute to 50*0 mL w ith 
mobile phase A, 

Reference solution (b) Dissolve 2 mg of cefradine CRS in 
mobile phase A and dilute to 50 mL with mobile phase A. 

To 5 mL of this solution* add 5 mL of reference solution (a). 
Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with mobile phase A, 

Column'. 

— size: l = 0*25 m, 0 = 4*6 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: mix 0*5 mL of dilute acetic add R> 50 mL 
of 0.2 M potassium dihydmgen phosphate R and 50 mL of 
acetonitrile R y then dilute to 1000 mL with water R; 

— mobile phase B: mix 0.5 mL of dilute acetic acid H, 50 mL 
of 0.2 M potassium dihydrogen phosphate R and 400 mL of 
acetonitrile R, then dilute to 1000 mL with water R\ 


Time 

(min) 

Mobile phase A 
(per cent V7V) 

Mobile phAie B 
(per cent V/V) 

0-'* 

85 

15 

t* - V, + 30) 

85 ■* 0 

IS ■* 100 

<t„ * 30) ■ (t, + 45) 

0 

LOO 

(1, + 45) - {!„ * 60) 

as 

15 


t M = retention lime of ampidllin determined with reference solution (c) 
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If (be mobile phase composition has been adjusted to achieve 
the required resolution, the adjusted composition will apply 
at time zero in the gradient and in the assay. 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 254 run. 

Injection 50 jiL of reference solutions (b) and (c) with 
isocratic elution at the initial mobile phase composition and 
50 pL of test solution (b) according to the elution gradient 
described under Mobile phase; inject mobile phase A as a 
blank according to the elution gradient described under 
Mobile phase. 

SysnftM suitability: reference solution (b): 

— resolution 1 , minimum 3.0 between the peaks due to 
ampicillin and cefradin; if necessary, adjust the ratio A;B 
of the mobile phase. 

Lmir. 

— any impurity', for each impurity, not more than die area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent). 

AT, N- Dimethylaniline (2. 4.26, Method B) 

Maximum 20 ppm. 

Water (25.72) 

12.0 per cent to 15.0 per cent, determined on 0.100 g, 
Sulfated ash (2.4.74) 

Maximum 0,5 per cent, determined on L0 g, 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability*: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of ampicillin from the 
declared content of anhydrous ampicillin CRS. 

STORAGE 

In an airtight container, 

IMPURITIES 



H H 


A, (25*57?,67?) -6-amino-3,3~dimethyF7HDXo-4-thia-l - 
azabicyclo [3, 2 - 0] hepta ne-2-c arboxyli c acid 
(6-aminopenicilIanic acid), 



C, (45)~2~(3,6-di oxo- 5 -phenylpiperazi n-2-yl}-5,5 - 
dimethylchiazolidine-4-carboxylk acid (diketopiperazines of 
ampicillin), 



D. R = CQ 2 H: (45)-2-[[[(27?}-2-amino-2- 

pheny la cetylja mino] carboxym ethyl] - 5,5-di me th y 1 thiazolidi ne- 

4-carboxylic acid (penicilloic acids of ampicillin), 

F. R = H: (2J?5,45)-2-[[[(27?)-2-amino-2- 

phenyla cetyl] amino] methyl]-5,5-dimeth y 1 thiazolidine-4- 

carboxylic acid (peniboic adds of ampicillin), 



E. (27?)-2- [ [ [(25,57?,6/?)-6- [ [ (27?)-2 -amino-2- 
phenylacetyij amino]-3,3-dimethyI-7-oxO“4-thia-1 - 
azabi cy do [ 3.2.0] h ept- 2-yl] carbonyl] amino] -2-phenylacetic 
add (am pici 11 invl-D-ph eny Igly cine), 


m " 

CFT 



G. {37?,6/?)-3,6^diphenyIpiperazine-2,5-dione. 




H. 3-phenylpyrazin-2-ol, 


B, (25, 5R) 6K) -6 - [ [(25) -2-a mino-2-phenylacety 1] amino] -3,3- 
dimethyl-7-oxo*4-thia- l-a2abicyclo[3.2.0] heptane-2- 
carboxylic acid (L-ampidllin), 

I. (25,57?,6/?)-6-[ [(27?)-2-[[(27?)-2-amino-2- 
phenylacetvl] amino]-2-pheny lacetyl] amino]-3,3-dimethyl-7- 
oxo-4-thia -1 -azabicydo [3,2.0] heptan e-2-carboxy l ic acid 
(n-pheny Igly cy lampicillin), 
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|. (2 S,5R, 6 R) - 6- [{2 ,2 -dime thylpropanoy 1) aminoj -3,3- 
d imethy 1-7 -oxo-4-ihia-1 -azabicyclo[3.2.0] heptane-2- 
carboxyiic add, 



K, (2 R)-2- [(2>2-ditncthy]propanoyl)amino]-2-phenylacetic 
add. 



L. (2J?)~2*ammc>-2-phenylacetic add (i>phenyl glycine), 



M, co-oligomers of amp id U in and of penicilloic acids of 
ampicillin. 



N. (3S) -6- [ [ (2/f) -2-amino-2-phcny I acetyl ] am in o) -2,2- 
dimethyi-7-oxQ-2,3 s 4,7-tetrahydro-1,4-thiazepme-3-carboxylie 
acid. 

___ PhEut 


Amylmetacresol 

(Ph< Bur. monograph 2405) 



C| 2 H,hO 1783 1300-94-3 

Action and use 

Antiseptic. 

i PfiEtr _ —___ 

DEFINITION 

5 -Methyl-2-pentyfphcno 1. 

Content 

98.0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

Clear or almost clear liquid, or solid crystalline mass, 
colourless or slighdy yellow when freshly prepared, 

'The substance changes colour during storage by darkening 
and/or discolouration to dark yellow, brownish-yellow or 
pink. 

Solubility' 

Practically insoluble in water, very soluble in acetone and in 
ethanol (96 per cent). 

It solidifies at about 22 C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2.24). 

Preparation Film between 2 plates of potassium bromide R , 
Comparison amylmetacresol CRS , 

TESTS 

Related substances 

Gas chromatography (2.2.25): use the normalisation 
procedure. 

Interna! standard solution Dissolve 0.100 g of 
buwihydtvxyiotuenc R in 2-propanol R and dilute to 10.0 mL 
with the same solvent. 

Test solution (a) Dissolve 0,1000 g of the substance to be 
examined in 2-propanol R and dilute to 10.0 mL with the 
same solvent. 

Test solution (h) To 2.0 mL of test solution (a) add 2.0 mL of 
the internal standard solution and dilute to 10,0 mL with 2- 
propanol R> 

Reference solution (a) Dissolve 10 mg of m-emol R 
(impurity B) and 10 mg of p-emsd R (impurity D) in 2- 
propanol R and dilute to 100.0 mL with the same solvent. 
Reference solution (b) Dissolve the contents of a vial of 
amylmetacresol for peak identification CRS (containing 
impurities A, G and K) in 1.0 ml of 2-propand R , 

Reference solution (c) Dissolve 0.1000 g of amylmetacresol CRS 
in 2-propand R and dilute to 10.0 mL with the same solvent. 
To 2.0 mL of this solution add 2.0 mL of the internal 
standard solution and dilute to 10,0 mL with 2-propand R . 
Reference solution (d) Dilute 1.0 mL of test solution (a) to 
100.0 mL with 2-propand R< Dilute 1.0 mL of this solution 
lo 20.0 mL with 2-propanol R . 

Column'. 

— material: fused silica; 

— size: t = 30 m, 0 = 0.25 mm; 
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— stationary phase: macrogol 20 000 R (film thickness 
0,5 jim). 

Carrier gas helium for chromatography R, 

Linear velocity 33 cm/%. 

Split ratio 1:30* 

Temperature: 



A. 4-methyl-2-pentylphenol, 


BjC„ 


OH 



Time 

(min) 

Temperature 

rej 

Column 

0 * 17.5 

100 * 240 


17.5 -12.5 

240 

Infection port 


250 

Detector 


250 


B, 3-methylphenol (m-cresol), 

r T H CH 3 and enantome* 


C. 5-methyl-2-[(2/fS>2-methYlbutyl]phenol, 


Detection Flame ionisation. 

Injection LO pL of test solution (a) and reference 
solutions (a), (b) and (d). 

Identification of impurities Use the chromatogram supplied 
with amylmetacresol for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, G and K* 

Relative retention With reference to amylmetacresol (retention 
time = about 16 min): impurity G 
(diastereoisomer 1} - about 0.51; impurity G 
(diastereoisomer 2) = about 0.53; impurity D = about 0.77; 
impurity B = about 0.78; impurity K = about 0.95; 
impurity A = about 0.99* 

System suitability: reference solution (a): 

— resolution: minimum l .5 between the peaks due to 
impurities D and B. 

Limits: 

— impurity A: maximum 0.6 per cent; 

— impurities G (sum of the 2 diastercotsomers), K: for each 
impurity, maximum 0.15 per cent; 

— unspecified imp unties: for each impurity, maximum 
0.10 per cent; 

total: maximum 1.0 per cent; 

disregard limit: the area of the peak due to amylmetacresol 
in the chromatogram obtained with reference solution (d) 
(0.05 per cent), 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g* 

ASSAY 

Gas chromatography (2.2,28) as described in the test for 
related substances with the following modification. 

Injection 1.0 pL of test solution (b) and reference solution (c). 
Calculate the percentage content of C^HjsO from the 
declared content of amylmetacresol CRS * 

STORAGE 

In an airtight, non-metallic container, protected from light. 

IMPURITIES 

Specified impurities A, G, K 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034)* It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances fin- pharmaceutical use): B, C, 
D,E,F t H f LJ. 



D. 4-mediylphenol (p-cresol), 




E. 1 -(2-hydroxy-4-methylphenyl)pentan-1 -one. 


F. 1 ^(2-hydroxy- 5-methy Ipheny I) p entan-1 -one, 




G. 5-meth>1-2-pentylcyclohexanone, 



o 


H, ethyl pentanoate, 



L 3-mcthylphcnyl pentanoate. 



J* 4-methylphenyJ pentanoate, 

K. unknown structure* 

_ PhEut 
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Anastrozole 

(Fh Eur monograph 2406) 



** ** Mobile phase: 

^ * — mobile phase A: phosphoric add R f water for 

* * * chromatography R (0-1:100 VIV ); 

— mobile phase B: phosphoric add R, acetonitrile R1 

(0.1:100 F/V); 


Time 

Mobile phase A 

Mobile phafe 5 

(min) 

(per cent V/V) 

(per cent V/V> 

0-2 

95 

5 

2-54 

9S -> 35 

5 


C n H lf K 5 293,4 120511-73-1 

Action and use 

Aromotase inhibitor; treatment of breast carcinoma. 

PttEa ___ 

DEFINITION 

2 t 2 '-[5-( 1 H- 1,2,4-Triazoi-1 -ylmethyl) benzene-1,3- 
d iy l] bis( 2-me thylpropaneni txile). 

Content 

98,0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, freely soluble in anhydrous 
ethanol, practically insoluble in cyclohexane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2.24). 

Comparison anastrozole CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone /?, evaporate to dryness and 
record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile Rl, water for chromatography R 
(50:50 V/V). 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in the solvent mixture and dilute to 100,0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 25,0 mg of the substance to be 
examined in the solvent mixture and dilute to 200.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (h) Dissolve 2,5 mg of anastrozole 
impurity E CRS in 20.0 mL of the solvent mixture. Dilute 
L0 mL of the solution to 50,0 mL with test solution (a). 
Reference solution (c) Dissolve 25,0 mg of anastrozole CRS in 
the solvent mixture and dilute to 200.0 mL with the solvent 
mixture. 

Column: 

— size: l = 0,15m,0 = 4.6 mm; 

— stationary phase: end-capped polar-embedded octadecykilyl 
amorphous organosUica polymer R (3.5 pm). 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 215 nm, 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity E. 

Relative retention With reference to anastrozole (retention 
lime = about 29 min): impurity E = about 1.05, 

System suitability: reference solution (b): 

— resolution: minimum 3,5 between the peaks due to 
anastrozole and impurity E. 

Calculation of percentage contents: 

— for each impurity, use the concentration of anastrozole in 
reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.2 per cent; 

— reporting threshold: 0.05 per cent. 

Water (. 2.5.32) 

Maximum 0.3 per cent, determined on 50,0 mg, 

Sulfated ash (2.4, 14) 

Maximum 0,1 per cent, determined on L0 g, 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of CnHjpNs taking into 
account the assigned content of anastrozole CRS , 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,M 
Control of impurities in substances for pharmaceutical use): A t B } 
C, D } E, F s G, H f I. 


A , 2- [3- [(1 R$)-l -cyanoethyl]-5-(l H -l ,2,4-triazol-1 - 
ylmethy 1) phenyl] -2-methy Ipropaneni ml e, 
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H. 2,2'-{5 -me thyIbe nzene-1 ,3* 
diy 1) bis (2- methy Ipropanenitrile) * 


B. {2/?S)-2,3-bis [3-( I -cyano-1 -methylethyi)-5-( 1 f/-1 ,2,4- 
triazol-1 -y Imcthyl) phenyl]-2-methylpropanc nitrile, 


CN 



C. 2,2 V[5-(bromomeiftyl)ben2ene-1,3- 
diy I] bis( 2-methy Ipropa no ni trile) , 



D. 2,2 '-[5-(dibromomethyl)benzene-1,3- 
d iy I] bis(2-methv Ipropaneni tri Ic) , 


CN 



E* 2,2' - [5-(by droxy me thy l)benzene-1,3- 
d iy I] bi s(2-methyipropancni trile), 



F. 4-m ethylbenzenes ulfonic add. 



\ J 


G, 2 ,2' ■- [ 5 - (4 H- I, 2,4-triazo l-4-y 1 methyl) b enzene- i ,3- 
diyl ] bis (2-methylprop aneni trile), 


CN 



L 2,2■ - [5-(chlorom ethyl) benzene-1,3- 
diyl] bi$(2-mcdiylpropanemtrile). 

_____ PtiEtr 


Antazoline Hydrochloride 

(Ph Eur monograph 0972) 



Action and use 

Histamine H1 receptor antagonist; antihistamine. 


Pk€iw _,,_______ 

DEFINITION 

Antazoline hydrochloride contains not less than 99,0 per cent 
and not more than the equivalent of 10L0 per cent of 
A^benzyl-N-[(4,5-dihydro-1 //-imidazol-2-yl) methyl] aniline 
hydrochloride, calculated with reference to the dried 
substance. 

CHARACTERS 

A white or almost white, crystalline powder, sparingly soluble 
in water, soluble in alcohol, slightly soluble in methylene 
chloride. 

It melts at about 240 C, with decomposition. 

IDENTIFICATION 

First identification A, D. 

Second identification B, C $ D. 

A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
amazoime hydrochloride CHS\ Examine the substances as discs 
prepared using potassium chloride R> 

B. Examine the chromatograms obtained in the test for 
related substances in daylight after spraying- The principal 
spot in the chromatogram obtained with test solution (b) is 
similar in position, colour and size to the principal spot in 
the chromatogram obtained with reference solution (b), 

C. To 5 rnL of solution S (see Tests) add, drop by drop, 
dilute sodium hydroxide solution R until an alkaline reaction is 
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produced. Filter. The precipitate, washed with two 
quantities* each of 10 mL, of water R and dried in a 
desiccator under reduced pressure, melts (2*2.14) at 119 C 
to 123 X* 

D. It gives reaction (a) of chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve 2.0 g in carbon dioxide-free water R prepared from 
distilled water /?, heating at 60 X if necessary. Mow to cool 
and dilute to 100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.2 mL of methyl red solution R. 
Not more than 0A mL of 0.01 M hydrochloric add or 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator. 

Related substances 

Examine by thin-layer chromatography (2.2*27), using silica 
gel GF 2 54 R as the coating substance. Heat the plate at 
110 X for 15 min before using. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in methanol R and dilute to 5 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 5 mL 
with methanol R. 

Reference solution (a) Dilute 0.5 mL of test solution (a) to 
100 mL with methanol R. 

Reference solution (h) Dissolve 20 mg of antassoline 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Reference solution (c) Dissolve 20 mg of xyiometazolme 
hydrochloride CRS in 1 mL of test solution (a) and dilute to 
5 mL with methanol R. 

Apply to the plate 5 pL of each solution. Develop over a 
path of \ 5 cm using a mixture of 5 volumes of 
diethylamine /?, 10 volumes of methanol R and 85 volumes of 
ethyl acetate R. Dry the plate in a current of warm air for 
15 min. Examine in ultraviolet light at 254 nm. The lest is 
not valid unless the chromatogram obtained with reference 
solution (c) shows two clearly separated principal spots. 

Spray with a mixture of equal volumes of a 200 g/L solution 
of ferric chloride R and a 5 g/L solution of potassium 
ferticyanide R. Examine immediately in daylight. Any spot in 
the chromatogram obtained with test solution (a), apart from 
the principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent). 

Heavy metals (2.4.8) 

1.0 g complies with test C for heavy metals (20 ppm). 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2.2.22) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 C for 3 h. 

Sulfa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on the residue 
obtained in the test for loss on drying. 


ASSAY 

Dissolve 0.250 g in 100 mL of alcohol R. Add 0.1 mL of 
phenolphthakin solution RL Titrate with 0,1 M alcoholic 
potassium hydroxide. 

1 mL of 0. / M alcoholic potassium hydroxide is equivalent to 
30.18 mg ofC l 7 H 20 ONj. 

IMPURITIES 



A. N- ( 2 -aminoethyl) -2- (benzy 1 phenylamino)acetamide. 

. ______ PhEur 


Apomorphine Hydrochloride 
Hemihydrate 

(Ph. Eur. monograph 0136) 



C 17 Hi 8 C1NCV/iH 2 0 312.8 41372-20-7 

Action and use 

Dopamine receptor agonist; treatment of Parkinson's disease. 

Preparation 

Apomorphine Hydrochloride for Homoeopathic Preparations 

PtiEur ____ 

DEFINITION 

(6a/f)-6-MethyL5,6,6a,7-tetrahydrQ-4//- 

dibenzo[t&*£]quinoline- 10 , 11 -diol hydrochloride hemihydrate. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellowish-brown or green-tinged greyish, 
crystalline powder or crystals; on exposure to air and light, 
the green tinge becomes more pronounced. 

Solubility 

Sparingly soluble in water and in ethanol (96 per cent), 
practically insoluble in toluene. 

IDENTIFICATION 

First identification B, D 
Second identification A t C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 10.0 mg in a 10.3 g/L solution of 
hydrochloric acid R and dilute to 100.0 mL with the same add 
solution. Dilute 10.0 mL of the solution to 100.0 mL with a 
10.3 g/L solution of hydrochloric acid R. 

Spectral range 230-350 nm 
Absorption maximum At 273 nm. 
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Shoulder At 300*310 ran. 

Specific absorbance at the absorption maximum 530 to 570. 

B. Inured absorption spectrophotometry (2*2.24). 
Comparison apomorphine hydrochloride hemihydrate CRS. 

C, To 5 mL of solution S (see Tests) add a few millilitres of 
sodium hydrogen carbonate solution R until a permanent, white 
precipitate is formed* The precipitate slowly becomes 
greenish* Add 0,25 mL of 0.05 At iodine and shake. 

The precipitate becomes greyish-green. Collect the 
precipitate. The precipitate dissolves in methylene chloride R 
giving a violet-blue solution and in ethanol (96 per cent) R 
giving a blue solution. 

D* To 2 mL of solution S (see Tests) add 0* 1 mL of nitric 
acid R. Mix and filter. The filtrate gives reaction (a) of 
chlorides (2.31). 

TESTS 
Solution S 

Dissolve 0.25 g without heating in carbon dioxide-free water R 
and dilute to 25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2*2* /) and not more intensely coloured 
than reference solution BY$ or GY 5 (2.2.2, Method II). 

pH (2.13) 

4*0 to 5*0 for solution S* 

Specific optical rotation (2,2.7) 

”52 to -48 (dried substance). 

Dissolve 0.25 g in a 2.06 g/L solution of hydrochbric acid R 
and dilute to 25*0 mL with the same acid solution. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in a 1 per cent VfV solution of glacial acetic add R 
and dilute to 20.0 mL with the same solution* 

Reference solution (a) Dilute 1*0 mL of the test solution to 
100*0 mL with a 1 per cent VfV solution of glacial acetic 
add R. Dilute 1.0 mL of this solution to 10*0 mL with a 
1 per cent VfV solution of glacial acetic acid R, 

Reference solution (b) Dissolve 12*5 mg of apomorphine 
impurity B CRS in a 1 per cent VfV solution of glacial acetic 
add R and dilute to 10.0 mL with the same solution* 
Reference solution (c) Dilute 2.0 mL of reference solution (b) 
to 10.0 mL with a 1 per cent VfV solution of glacial acetic 
add R. Dilute 2*0 mL of this solution to 100*0 mL with a 
1 per cent VfV solution of gladal acetic add R. 

Reference solution (d) Dissolve 25 mg of boldine R in a 
1 per cent VfV solution of gladal acetic add R and dilute to 
10.0 mL with the same solution. To 1 mL of this solution 
add 1 mL of the test solution and dilute to 10*0 mL with a 
1 per cent VfV solution of glacial acetic add R . 

Column: 

— size: l = 0.15 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 |tm); 

— temperature: 35 C. 

Mobile phase: 

— mobile phase A: 1*1 g/L solution of sodium 
octanesidfonate R , adjusted to pH 2*2 with a 
50 per cent mfm solution of phosphoric add R\ 

— mobile phase B: acetonitrile R] 


Time 

Mobile phase A 

Mobile phase B 

(mini 

(per cent V/Yt 

(per cent V/Yl 

0-2 

85 

IS 

2-32 

S5-+68 

15 ^ 32 

32-37 

68 

32 


Flow rate l .5 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity B. 

Relative retention With reference to apomorphine (retention 
time - about 18 min): impurity B = about 0,4; 
boldine = about 0.9. 

System suitability: Reference solution (d): 

— resolution: minimum 2*5 between the peaks due to boldine 
and apomorphine. 

Limits: 

— impurity B : not more than 0,75 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.15 percent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) { 0.10 per cent); 

— total: maximum 0*5 per cent; 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent)* 

Loss on drying (2.2.31) 

2*5 per cent to 4*2 per cent, determined on 1.000 g by 
drying in an oven at 105 *C for 2 h, 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1*0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 5.0 mL of 0.01 Af 
hydrochloric add and 50 mL of ethanol (96 per cent) R* Carry 
out a potentiometric titration (2.2.29), using 0.1 M sodium 
hydroxide. Read the volume added between the first 2 points 
of inflexion. 

1 mL of 0*1 M sodium hydroxide is equivalent to 30.38 mg of 
C 17 H 1 flCINO;, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034)* It is therefore not necessary to identify these 
impurities for demonstration of compliance* See also 5.10. 
Control of impurities in substances for pharmaceutical use): A f C. 
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A, (6a/?)-! Q-meffioxy-6-methyl-5 5 6,6a,7-tetrahydrc-4H- 
d iben zo qu in olin-11 -o l (apocodeine), 


,CH, 



B, 7,8 -d ideh ydro-4,5 os-epoxy-17-methylmorphinan-3,6o£-di ol 
(morphine). 



C * (6a/?) -9- [7jS-dktehydro-4 j 5 ot-ep oxy-3-hydroxy-17 - 
methy 1m orph inan-6a-y 1] -6-methyl - 5,6,6 a, 7-tetrahy dro-4//- 
dibenzo [de,#] quinoline-10* 1 I -diol (morphine-apomorphine 
dimer). 

______ PtJEi/r 


Aprotinin 

(Ph. Eur ; monograph 0580) 


H^Arg-Pro-ABp'Phe'Gys-Leu-Glu-Pro - Pro - Tyr - 

---- ID 

Thr - Gly - Pro - Cya - Ly$ - Ala - Arg — lie—H&—Arg - 
I 35— 


Tyr-Phe - Tyr - Aan - Ala - Lys - Ala - Gly - Leu - Cys 

M 


Gin ^ Thr - Phe- Val-Tyr-Gly - Gly - Cya - Arg - Ala — 


Lys - Arg - Aan- Asn * Phe - Lys- Ser- Ala- Glu - Asp - 

_ 1 » 

Cya - M©| - Arg - Thr - Cys - Gly - Gly - Ala - OH 


C 3fl 4H t 3 2 N M 0 7Q S 7 6511 9087-70-1 

Action and use 

Antifibrinolytic. 

PhEit ___ 

DEFINITION 

Aprotinin is a polypeptide consisting of a chain of 58 amino 
acids. It inhibits stoichiometrically the activity of several 
proteolytic enzymes such as chymo trypsin, kallikrein, plasm in 
and trypsin. It contains not less than 3.0 Ph. Eur. U. 
of aprotinin activity per milligram, calculated with reference 
to the dried substance. 


PRODUCTION 

The animals from which aprotinin is derived must fulfil the 
requirements for the health of animals suitable for human 
consumption. 

The method of manufacture is validated to demonstrate that 
the product, if tested, would comply with the following tests. 

Abnormal toxicity (2.6.9) 

Inject into each mouse a quantity of the substance to be 
examined containing 2 Ph. Eur. U. dissolved in a sufficient 
quantity of water for injections R to give a volume of 0.5 raL 

Histamine (2.6*10) 

Maximum 0.2 pg of histamine base per 3 Ph. Eur. U. 

CHARACTERS 

Appearance 

Almost white hygroscopic powder. 

Solubility 

Soluble in water and in isotonic solutions, practically 
insoluble in organic solvents. 

ID ENTIFIC ATI ON 

A, Thin-layer chromatography (2.2.27). 

Test solution Solution S (see Tests). 

Reference solution Dilute aprotinin solution BRP in water R to 
obtain a concentration of 15 Ph. Eur. U./mL. 

Plate TLC silica gel G plate R. 

Mobile phase water J?, glacial acetic add R (80:100 VIV) 
containing 100 g/L of sodium acetate R. 

Application 10 pJL 

Development Over a path of 12 cm. 

Drying In air. 

Detection Spray with a solution of 0,1 g of nmhydrin R in a 
mixture of 6 mL of a 10 g/L solution of cupric chloride /?, 

21 mL of glacial acetic add R and 70 mL of anhydrous 
ethanol R. Dry the plate at 60 C C> 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

B. Determine the ability' of the substance to be examined to 
inhibit trypsin activity' using the method described below. 

Test solution Dilute 1 mL of solution S to 50 mL with buffer 
solution pH 7.2 R, 

Trypsin solution Dissolve 10 mg of trypsin BRP in 0.002 M 
hydrochloric add and dilute to 100 mL with the same acid. 
Casein solution Dissolve 0,2 g of casein R in buffer solution 
pH 7.2 R and dilute to 100 mL with the same buffer 
solution. 

Precipitating solution glacial acetic add R f water R, anhydrous 
ethanol R (1:49:50 VlVfV). 

Mix 1 mL of the test solution with 1 mL of the trypsin 
solution. Allow' to stand for 10 min and add l mL of the 
casein solution. Incubate at 35 C for 30 min* Cool in iced 
water and add 0.5 mL of the precipitating solution. Shake 
and allow to stand at room temperature for 15 min. 

The solution is cloudy. Carry' out a blank test under the 
same conditions using buffer solution pH 7.2 R instead of the 
test solution. The solution is not cloudy. 

TESTS 
Solution S 

Prepare a solution of the substance to be examined 
containing 15 Ph. Eur. U*/mL, calculated from the activity 
stated on the label. 
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Appearance of solution 

Solution S is clear (2,2, /}, 

Absorbance (2*2.25) 

Maximum 0.80 by measuring at the absorption maximum at 
277 nm. 

Prepare a solution of the substance to be examined 
containing 3.0 Ph. Eur, UJ mL. 

Des-Ala-aprotinin and des-Ala-des-Gly-aprotinin 

Capillary zone electrophoresis (2,2, 47) Use the normalisation 
procedure. 

Test solution Prepare a solution of the substance to be 
examined in water R containing not less than 
1 Ph, Eur. U,/mL 

Reference solution Dilute aprotinin solution BRP in water R to 
obtain the same concentration as the test solution. 

Capillary: 

— material: uncoated fused silica; 

— size, effective length = 45-60 cm, 0 = 75 pm. 

Temperature 25 C C 

CZE buffer Dissolve 8.21 g of potassium dihydrogen 
phosphate R in 400 mL of water R } adjust to pH 3,0 with 
phosphoric acid R, dilute to 500*0 mL with water R and filter 
through a membrane filter (nominal pore size 0.45 pm). 
Detection Spectrophotometer at 214 nm. 

Betweett-nm rinsing Rinse the capillary for at least 1 min with 
0.1 M sodium hydroxide filtered through a membrane filter 
(nominal pore size 0,45 pm) and for 2 min with the CZE 
buffer. 

Injection Under pressure or vacuum (for example, 3 s at a 
differential pressure of 3.5 kPa), 

Migration Apply a field strength of 0.2 kV/cm, using the CZE 
buffer as the electrolyte in both buffer reservoirs. 

Run time 30 min. 

Identification of impurities Use the dectropherogram supplied 
with aprotinin solution BRP and the dectropherogram 
obtained with the reference solution to identify the peaks due 
to impurities A and B , 

Relative migration With reference to aprotinin (migration 
time = about 22 mb); impurity A = about 0,98; 
impurity B - about 0,99. 

System suitability: Reference solution after at least 6 injections; 

— migration lime: aprotinin = 19,0 min to 25,0 min; 

— resolution: minimum 0.8 between the peaks due to 
impurities A and B; minimum 0,5 between the peaks due 
to impurity B and aprotinin; 

— peak distribution: the electrophoregram obtained is 
qualitatively and quantitatively similar to the 
dectropherogram supplied with apmrinin solution BRP\ 

— height of the principal peak: at least 1000 times the height 
of the baseline noise. If necessary, adjust the sample load 
to give peaks of sufficient height. 

Limits: 

— impurity A: maximum 8.0 per cent; 

— impurity B maximum 7,5 per cent, 

Pyroglutamyl-aprodtiin and related compounds 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Prepare a solution of the substance to be 
examined in mobile phase A, containing about 
5 Ph, Eur. U,/mL. 

Reference solution Dissolve the contents of a vial of aprotinin 
for system suitability CRS in 2,0 mL of mobile phase A, 


Column: 

— size: l = 0.075 m, 0 = 7.5 mm; 

— stationary phase: strong cation-exchange silica gel for 
chromatography R (10 pm); 

— temperature: 40 P C. 

Mobile phase: 

— mobile phase A: dissolve 3.52 g of potassium dihydrogen 
phosphate R and 7.26 g of disodium hydrogen phosphate 
dihydrate R in 1000 mL of water; filter and degas; 

— mobile phase B: dissolve 3.52 g of potassium dihydmgen 
phosphate i?, 7.26 g of disodium hydrogen phosphate 
dihydrate R and 66,07 g of ammonium sulfate R in 
1000 mL of water; filter and degas; 


Time 

Mobile phase A 

Mobile phitc B 

{min} 

(per cent V/V) 

(per cent V/V) 

0-21 

92 + 64 

8 + 36 

21-30 

64 + 0 

36 + 100 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 40 pL. 

Relative retention With reference to aprotinin (retention 
time = 17.0 min to 20.0 min): impurity C = about 0.9. 
System suitability: reference solution: 

— resolution: minimum 1,5 between the peaks due to 
impurity C and aprotinin; 

— symmetry factor, maximum 1,3 for the peak due to 
aprotinin. 

limits: 

— impurity? C: maximum 1.0 per cent; 

— any other impurity: maximum 0.5 per cent; 

— sum of impurities other than C: maximum 1,0 per cent, 

Aprotinin oligomers 

Size-exclusion chromatography ( 2,2.30 ) Use the 
normalisation procedure. 

Test solution Prepare a solution of the substance to be 
examined in water R containing about 5 Ph, Eur. U./mL. 
Reference solution Treat the substance to be examined to 
obtain about 2 per cent aprotinin oligomers. For example, 
heat frccze-dried aprotinin at about 110 °C for about 4 h. 
Then dissolve in water R to obtain a concentration of about 
5 Ph. Eur. U./mL. 

Column 3 columns coupled in series: 

— size: l = 0.30 m, 0 = 7,8 mm; 

— stationary phase: hydrophilic silica gd for chromatography R 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 20 000 to 

10 000 000 (8 pm). 

Mobile phase acetonitrile R, glacial acetic acid R, water R 
(2:2:6 VIVIV)\ filter and degas. 

Flow rate l .0 mL/min. 

Deletion Spectrophotometer at 277 nm. 

Injection 100 pL, 

Run time 40 min. 

Relative retention With reference to aprotinin monomer 
(retention time = 24.5 min to 25.5 min): aprotinin 
dimer = about 0.9, 

System suitability: reference solution: 

— resolution: minimum 1.3 between the peaks due to 
aprotinin dimer and monomer; 
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— symmetry factor, maidmum 2.5 for the peak due to 
aprotinin monomer, 

Lmir. 

— total', maximum 1.0 percent. 

Loss on drying (2.232) 

Maximum 6,0 per cent, determined on 0 A 00 g by drying 
in vacuo. 

Bacterial endotoxins (2.6,14) 

Less than 0.14 IU per European Pharmacopoeia Unit of 
aprotinin, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

The a ct i v it y of aprotinin is determined by measuring its 
inhibitory action on a solution of trypsin of known activity. 
The inhibiting activity of the aprotinin is calculated from the 
difference between the initial activity and the residual activity 
of the trypsin. 

The inhibiting activity of aprotinin is expressed in European 
Pharmacopoeia Units. 1 Ph. Eur, U. inhibits 50 per cent of 
the enzymatic activity of 2 micro kata Is of trypsin. 

Use a reaction vessel with a capacity of about 30 mL, 
provided with: 

— a device that will maintain a temperature of 25 ± 0,1 °C; 

— a stirring device, such as a magnetic stirrer; 

— a lid with 5 holes for accommodating the electrodes, the 
tip of a burette, a tube for the admission of nitrogen and 
the introduction of the reagents. 

An automatic or manual titration apparatus may be used. 

In the latter case the burette is graduated in 0,05 mL and the 
pH-meter is provided with a wide reading scale and glass- 
silver-silver chloride or other suitable electrodes. 

Test solution Prepare a solution of the substance to be 
examined in 0.0015 At borate buffer solution pH 8.0 R 
expected to contain L ,67 Ph. Eur, U./mL (about 0.6 mg 
(m mg) per millilitre). 

Trypsin solution Prepare a solution of trypsin BRP containing 
about 0.8 microkatals per millilitre (about I mg/mL), using 
0.001 M hydrochloric acid as the solvent. Use a freshly 
prepared solution and keep in iced water. 

Trypsin and aprotinin solution To 4.0 mL of the trypsin 
solution add 1,0 mL of the test solution. Dilute immediately 
to 40.0 mL u'ith 0.0015 M borate buffer solution pH 8.0 R. 
Allow to stand at room temperature for 10 min and then 
keep in iced water. Use within 6 h of preparation. 

Dilute trypsin solution Dilute 0.5 mL of the trypsin solution to 
10.0 mL with 0.0015 M borate buffer solution pH 8,0 R. Allow 
to stand at room temperature for 10 min and then keep in 
iced w r ater. 

Maintain an atmosphere of nitrogen in the reaction flask and 
stir continuously; introduce 9.0 mL of 0.0015 M borate buffer 
solution pH 8. 0 R and 1,0 mL of a freshly prepared 6,9 gL 
solution of bcnzoylarginim ethyl ester hydrochloride R. Adjust to 
pH 8,0 with 0,1 M sodium hydroxide. When the temperature 
has reached equilibrium at 25 ± 0.1 e C, add 1.0 mL of the 
trypsin and aprotinin solution and start a timer. Maintain at 
pH 8.0 by the addition of 0.1 M sodium hydroxide and note 
the volume added every 30 s. Continue the reaction for 
6 min. Determine the number of millilitres of 0.1 M sodium 
hydroxide used per second (rij mL). Carry out, under the 
same conditions, a titration using 1.0 mL of the dilute 
trypsin solution. Determine the number of millilitres of 
0.1 At sodium hydroxide used per second (n 2 mL), 


Calculate the aprotinin activity in European Pharmacopoeia 
Units per milligram using the following expression: 

4000 (2na — m) 
m 

The estimated activity is not less than 90 per cent and not 
more than 110 per cent of the activity' stated on the label 

STORAGE 

In an airtight, tamper-proof container, protected from light. 

LABELLING 

The label states: 

— the number of European Pharmacopoeia Units of 
aprotinin activity per milligram; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

IMPURITIES 

Ra - Arg - Pro - Asp -Phe - Cys - Lev - Glu- Pro - Pro -Tyr - 

_!_____I ■* 

Thr - Gly -Pro - Cys - Lys - Ala - Arg — lie — lie - Arg - 

I_»_ 

Tyr-Phe - Tyr- Asn- Ala—Lys - Ala-GEy-Leu-Cys — 

____HJ 

Gin - Thr - Phe - Val - Tyr - Gly - Gly - Cys - Arg - Ala - 

I_ ** _ 

Lys - Arg - Asn- Asn - Phe - Lys - Ser - Ala - Glu - Asp - 

_^ 541 

Cys - Met - Arg- Thr - Cys - Gly -Rb 

-—---- 5ft 

A. Ra = H, Rb = OH: aprotinin-( 1-56)-peptidc, 

B. Ra = H, Rb = Gly-OH; aprotinm-(l-57)-peplide, 

C. Ra = Glp, Rb = Gly-Ala-OH: (5-oxoprolyl)aprotinin 
(pyroglutamylaprorinm). 

--_ _ . . , , PtiEtr 


Aprotinin Concentrated Solution ****** 

***** 

(Ph. Eur. monograph 0579) 

H - Arg - Pro - Asp - Phe - Cys - Leu - Glu- Pro - Pro - Tyr - 

--—--- 10 

Thr - Gly - Pm- Cya - Lya - Ala - Arg — lie — lie - Arg ~ 

I_£— 

Tyr - P he - Tyr - Asn - Ala - Lys - Ala - Gty-Leu-Cys - 

____ 301 

Gin-Thr Phe"- Val - Tyr - Gly - Gly - Cys - Arg - Ala - 

|_ 40 

Lys - Arg - Asn - Asn - Phe * Lys - Ser - Ala - Glu - Asp" 

_ 10 

Cys - Mel Arg - Thr - Cys - Gty - GEy- Ala - OH 

6511 

Action and use 

Antifibrinolytic. 

PhBjr _________. 

DEFINITION 

Aprotinin concentrated solution is a solution of aprotinin, a 
polypeptide consisting of a chain of 58 amino acids, which 
inhibits stoichiomctrically the activity of several proteolytic 
enzymes such as chymo trypsin, kallikrein, plasm in and 
trypsin. It contains not less than 15.0 Ph. Eur. U. 
of aprotinin activity per millilitre. 
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PRODUCTION 

The animals from which aprotinin is derived must fulfil the 
requirements for the health of animals suitable for human 
consumption. 

The method of manufacture is validated to demonstrate that 
the product, if tested* would comply with the following tests. 

Abnormal toxicity (2,6.9) 

Inject into each mouse a quantity of the preparation to be 
examined containing 2 Ph. Bur. U, diluted with a sufficient 
quantity of water for injections R to give a volume of 0,5 ml, 

Histamine (2,6.10) 

Maximum 0.2 pg of histamine base per 3 Ph, Eur. U. 

CHARACTERS 

Appearance 

Clear, colourless liquid. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Solution S (see Tests). 

Reference solution Dilute aprotin in solution BRP in water R to 
obtain a concentration of 15 Ph. Eur. U./mL. 

Plate TLC silica gel G plate R. 

Mobile phase water R , glacial acetic acid R (80:100 V!V) 
containing 100 g/L of sodium acetate R ♦ 

Application 10 pL, 

Development Over a path of 12 cm. 

Drying In air. 

Detection Spray with a solution of 0.1 g of ninhydnn R in a 
mixture of 6 mL of a 10 g/L solution of cupric chloride R , 

2 1 mL of glacial acetic acid R and 70 mL of anhydrous 
ethanol Dry the plate at 60 °C. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

B. Determine the ability of the preparation to be examined to 
inhibit trypsin activity using the method described below. 

Test solution Dilute 1 mL of solution S to 50 mL with buffer 
solution pH 7.2 R. 

Trypsin solution Dissolve 10 mg of trypsin BRP in 0.002 M 
hydrochloric acid and dilute to 100 mL with the same acid. 
Casein solution Dissolve 0.2 g of casein R in buffer solution 
pH 7.2 R and dilute to 100 mL with the same buffer 
solution. 

Precipitating solution glacial acetic acid R 3 water R, anhydrous 
ethanol R( 1:49:50 VIV/V). 

Mix 1 mL of the test solution with 1 mL of the trypsin 
solution. Allow to stand for 10 min and add 1 mL of the 
casein solution. Incubate at 35 °C for 30 min. Cool in iced 
water and add 0.5 mL of the precipitating solution. Shake 
and allow to stand at room temperature for 15 min. 

The solution is cloudy. Carry out a blank test under the 
same conditions using buffer solution pH 7.2 R instead of the 
test solution. The solution is not cloudy. 

TESTS 
Solution S 

Prepare a solution containing 15 Ph. Eur. U./mL, if 
necessary by dilution* on the basis of the activity stated on 
the label. 

Appearance of solution 

Solution S is clear (2.2.1). 


Absorbance (2.2.25) 

Maximum 0.80 by measuring at the absorption maximum at 
277 nm. 

Prepare a solution containing 3.0 Ph, Eur, U./mL. 

Des-Ala-aprotinin and des-Ala-des-Gly-aprotinin 

Capillary zone electrophoresis (2.2.47) Use the normalisation 
procedure. 

Test solution Dilute die preparation to be examined in water R 
to obtain a concentration of not less than 1 Ph Eur, U,/mL. 
Reference solution Dilute aprotinin solution BRP in water R to 
obtain the same concentration as the test solution. 

Capillary. 

— material: uncoated fused silica; 

— size: effective length = 45-60 cm, 0-75 pm. 

Temperature 25 C. 

CZE buffer Dissolve 8.21 g of potassium dihydrogen 
phosphate R in 400 mL of wafer i?, adjust to pH 3.0 with 
phosphoric acid R, dilute to 500.0 mL with water R and filter 
through a membrane filter (nominal pore size 0.45 pm). 
Detection Spectrophotometer at 214 nm. 

Between-run rinsing Rinse the capillary for at least 1 min with 
0.1 M sodium hydroxide filtered through a membrane filter 
(nominal pore size 0.45 pm) and for 2 min with the CZE 
buffer. 

Injection Under pressure or vacuum (for example, 3 s at a 
differential pressure of 3.5 kPa). 

Migration Apply a field strength of 0,2 kV/cm* using the CZE 
buffer as the electrolyte in both buffer reservoirs. 

Run time 30 min. 

Identification of impurities Use the electropherogram supplied 
with apratimn solution BRP and the electropherogram 
obtained with die reference solution to identify the peaks due 
to impurities A and B. 

Relative migration With reference to aprotinin (migradon 
time - about 22 min): impurity A - about 0.98; 
impurity B = about 0.99. 

System suitability Reference soludon after at least 6 injections: 

— migration time : aprotinin = 19.0 min to 25.0 min; 

— resolution: minimum 0.8 between the peaks due to 
impurities A and B; minimum 0,5 between the peaks due 
to impurity B and aprotinin; 

— peak distribution: the electrophoregram obtained is 
qualitatively and quantitatively similar to the 
electropherogram supplied with aprotinin solution BRP, 

— height of the principal peak: at least 1000 times die height 
of the baseline noise. If necessary, adjust the sample load 
to give peaks of a sufficient height. 

Limits: 

— impurity A: maximum 8.0 per cent; 

— impurity B: maximum 7.5 per cent. 

Pyroglutamyl-aprodnin and related compounds 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dilute the preparation to be examined in mobile 
phase A to a concentration of about 5 Ph. Eur. U./mL, 
Reference solution Dissolve the contents of a vial of aprotinin 
for system suitability CRS in 2.0 mL of mobile phase A. 
Column: 

— size: l ~ 0.075 m, 0 = 7*5 mm; 

— stationary phase: strong cation-exchange silica gel for 
chromatography R (10 pm); 

— temperature: 40 C, 
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Mobile phase: 

— mobile phase A: dissolve 3,52 g of potassium dihydrogen 
phosphate R and 7,26 g of disodium hydrogen phosphate 
dihydrate R in 1000 mL of water; filter and degas; 

— mobile phase B: dissolve 3.52 g of potassium dihydrogen 
phosphate R, 7.26 g of disodium hydrogen phosphate 
dihydrate R and 66.07 g of ammonium sulfate R in 
1000 mL of water; filter and degas; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 21 

92 *64 

8 * 36 

21 * 30 

64 *0 

36* 100 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm, 

Injection 40 pL* 

Relative retention With reference to aprotinin (retention 
time = 17.0 min to 20.0 min): impurity C = about 0*9, 
System suitability: reference solution: 

— resolution: minimum L5 between the peaks due to 
impurity' C and aprotinin; 

— symmetry factor, maximum 1.3 for the peak due to 
aprotinin. 

Limits: 

— impurity C: maximum 1 *0 per cent; 

- any other impurity*: maximum 0,5 per cent; 

— sum of impurities other than C: maximum L0 per cent, 

Aprotinin oligomers 

Size-exclusion chromatography (2,2.30) Use the 
normalisation procedure. 

Test solution Dilute the preparation to be examined in water R 
to obtain a concentration of about 5 Ph, Eur. U./mL 
Reference solution Treat the substance to be examined to 
obtain about 2 per cent aprotinin oligomers. For example, 
heat freeze-dried aprotinin at about 110 *C for about 4 h. 
Then dissolve in water R to obtain a concentration of about 
5 Ph. Eur. U./mL 
Column 3 columns coupled in series: 

— size: l = 0.30 m } 0 = 7*8 mm; 

— stationary phase: hydrophilic silica gel for chromatography R 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 20 000 to 

10 000 000 (8 pm). 

Mobile phase acetonitrile /?, glacial acetic add R, water R 
{2:2:6 VIVIV)\ filter and degas. 

Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 277 nm* 

Injection 100 pL* 

Run time 40 min* 

Relative retention With reference to aprotinin monomer 
(retention time = 24.5 min to 25,5 min): aprotinin 
dimer = about 0,9. 

suitability: reference solution: 

— resolution: minimum 1.3 between the peaks due to 
aprotinin dimer and monomer; 

— symmetry factor, maximum 2.5 for the peak due to 
aprotinin monomer* 

Limit: 

— total: maximum 1 *0 per cent* 


Specific activity of the dry residue 

Minimum 3.0 Ph. Eur, U, of aprotinin activity per milligram 

of dry residue. 

Evaporate 25.0 mL to dryness in a water-bath, dry the 
residue at 110 °C for 15 h and weigh* From the mass of the 
residue and the activity determined as described below, 
calculate the number of European Pharmacopoeia Units per 
milligram of dry residue. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.14 TU per European Pharmacopoeia Unit of 
aprotinin, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

The activity of aprotinin is determined by measuring its 
inhibitory action on a solution of trypsin of known activity. 
The inhibiting activity of the aprotinin is calculated from the 
difference between the initial activity and the residual activity 
of the trypsin. 

The inhibiting activity of aprotinin is expressed in European 
Pharmacopoeia Units. 1 Ph. Eur. U. inhibits 50 per cent of 
the enzymatic activity of 2 microkatals of trypsin. 

Use a reaction vessel with a capacity of about 30 mL, 
provided with: 

— a device that will maintain a temperature of 25 ± 0.1 C; 

— a stirring device, such as a magnetic stirrer; 

— a lid with 5 holes for accommodating the electrodes, the 
tip of a burette, a tube for the admission of nitrogen and 
the introduction of the reagents. 

An automatic or manual titration apparatus may be used. 

In the latter case the burette is graduated in 0.05 mL and the 
pH-meter is provided with a wide reading scale and glass- 
silver-silver chloride or other suitable electrodes. 

Test solution With 0.0015 M borate buffer solution pH 8.0 R 
prepare an appropriate dilution {£>) of the aprotinin 
concentrated solution expected, on the basis of the stated 
potency, to contain 1.67 Ph, Eur. U./mL. 

Trypsin solution Prepare a solution of trypsin BRP containing 
about 0.8 microkatals per millilitre (about I mg'mL), using 
0,001 M hydrochloric acid as the solvent. Use a freshly 
prepared solution and keep in iced water* 

Trypsin and aprotinin solution To 4.0 mL of the trypsin 
solution add 1,0 mL of the test solution. Dilute immediately 
to 40.0 mL with 0.0015 M borate buffer solution pH 8.0 R, 
Allow to stand at room temperature for 10 min and then 
keep in iced water. Use within 6 h of preparation* 

Dilute trypsin solution Dilute 0.5 mL of the trypsin solution to 
10.0 mL with 0.0015 Al borate buffer solution pH 8,0 R. Allow 
to stand at room temperature for 10 min and then keep in 
iced water. 

Maintain an atmosphere of nitrogen in the reaction flask and 
stir continuously; introduce 9,0 mL of 0.0015 At borate buffer 
solution pH 8.0 R and 1,0 mL of a freshly prepared 6.9 g fL 
solution of benzoylarginine ethyl ester hydrochloride jR* Adjust to 
pH 8,0 with 0.1 M sodium hydroxide. When the temperature 
has reached equilibrium at 25 ± 0.1 add 1,0 mL of the 
tiypsin and aprotinin solution and start a timer. Maintain at 
pH 8,0 by the addition of 0A M sodium hydroxide and note 
the volume added every 30 s. Continue the reaction for 
6 min. Determine the number of millilitres of 0J M sodiwn 
hydroxide used per second {«] mL). Cany' out* under the 
same conditions, a titration using 1 *0 mL of the dilute 
trypsin solution. Determine the number of millilitres of 
0AM sodium hydroxide used per second (n 2 mL), 
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Calculate the aprotinin activity in European Pharmacopoeia 
Units per millilitre using the following expression: 

4000 (2n? - tti) x D 

D = dilution factor of the aprotinin concentrated 
solution to be examined in order to obtain a 
solution containing 1 *67 Ph, Eur. U./mL. 

The estimated activity is not less than 90 per cent and not 
more than 110 per cent of the activity stated on the label. 

STORAGE 

In an airtight, tamper-proof container, protected from light. 

LABELLING 

The label stares: 

— the number of European Pharmacopoeia Units of 
aprotinin activity per millilitre; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

IMPURITIES 

Ra - Arg - Pro - Asp - Phe - Cys - Leu - Glu - Pro -Pro - Tyr- 

1 __J 10 

Ttir - Gly - Pro -Cya-Lys - AFa - Arg—He —He—Arg - 

I_____»_ 

Tyr - Phe - Tyr - Asn - Ala - Lys - Ala - Gly - Leu - Cys - 
_ »l 

Gin- Thr - Phe - VM - Tyr - Gly - Gly - Cys - Arg - Ala - 

i__ 

Lys - Arg - Asn - Asn - Phe - Lys - Ser - Ala - Glu - Asp - 

-, 50 

Cys - Met - Arg * Thr - Cys - Gly - Rb 

-- H 

A. Ra = H, Rb = OH: aprotinin-Cl-SbJ-peptide, 

B. Ra = H, Rb = Gly-OH: aprotinin-( 1-57)-peptide, 

C. Ra = GIp, Rb - Gly-Ala-OH: (5-oxoprolyl) aprotinin 
(pyroglutamylaprotinin), 

— ---------- Phfa 


Arachis Oil 

Peanut Oil 

(Refined Arachis Oil, Ph. Eur * monograph 0263) 

Preparation 

Arachis Oil Enema 

PhEcr ____ 


DEFINITION 

The refined fatty oil obtained from the shelled seeds of 
Arachis hypogaea L* A suitable antioxidant may be added. 

CHARACTERS 

Appearance 

Clear, yellowish, viscous liquid* 

Solubility 

Very slightly soluble in ethanol (96 per cent), miscible with 
light petroleum. 

Relative density 
About 0*915. 

It solidifies at about 2 C. 


IDENTIFICATION 

Identification of fatty oils bv thin-laver chromatography 

(23.2). 

Results The chromatogram obtained is similar to the 
corresponding chromatogram shown in Figure 2*3.2,-L 


TESTS 

Acid value (2.5.1) 

Maximum 0.5, determined on 10.0 g. 

Peroxide value (2.5*5, Method A) 

Maximum 5.0* 

Unsaponifiable matter (2.5*7) 

Maximum 1.0 per cent, determined on 5,0 g. 

Alkaline impurities (2.4. /9) 

It complies with the test. 

Composition of fatty acids 

(2.4.22, Method A). Use the mixture of calibrating substances 
in Table 2.4,22,-3* 

Composition of the fatty-acid fraction of the oil: 

— saturated fatty acids of chain length less than C J6 : maximum 
0*4 per cent; 

— palmitic add: 5.0 per cent to 14.0 per cent; 

— stearic add: 1*3 per cent to 6*5 per cent; 

— oleic acid: 35.0 per cent to 76.0 per cent; 

— linoleic add: 8*0 per cent to 43.0 per cent; 

— Underlie add: maximum 0.6 per cent; 

— arachidic acid: 0.5 per cent to 3.0 per cent; 

— ekosenoic add: 0,5 per cent to 3.0 per cent; 

— behenic acid : 1.0 per cent to 5.0 per cent; 

— crude add : maximum 0,5 per cent; 

— Ugnoceric add. 0,5 per cent to 3*0 per cent. 

Water (2.5.32) 

Maximum 0.1 per cent, determined on 1,00 g. 

STORAGE 

In a well-filled container, protected from light. 

____ PfiEtt 


Hydrogenated Arachis Oil ; 

** 

Hydrogenated Peanut Oil ** 

(Ph. Eur, monograph 1171) 

PhEtr ______ 

DEFINITION 

Oil obtained by refining, bleaching, hydrogenating and 
deodorising oil obtained from the shelled seeds of Arachis 
hypogaea L* Each type of hydrogenated arachis oil is 
characterised by its nominal drop point* 

CHARACTERS 

Appearance 

White or faintly yellowish, soft mass which melts to a clear, 
pale yellow liquid w r hen heated. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride and in light petroleum (bp: 65-70 C), very slightly 
soluble in ethanol (96 per cent)* 

IDENTIFICATION 

First identification A , B 
Second identification A, C 
A* Drop point (see Tests)* 

B, Identification of fatty oils by thin-layer chromatography 
(23.2). 

Results The chromatogram obtained is similar to the 
chromatogram for arachis oil shown in Figure 2.3,2,-i, 

C* Composition of fatty acids (see Tests)* 
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TESTS 

Drop point (2.2.17) 

32 a C to 43 X, and within 3 X of the nominal value. 

Acid value (2.5./) 

Maximum 0*5. 

Dissolve 10.0 g in 50 mL of the prescribed solvent by 
hearing on a water-bath. 

Peroxide value (2*5.5, Method A) 

Maximum 5,0. 

Dissolve 5.0 g in 30 mL of the prescribed solvent by hearing 
on a water-bath, 

Unsaponiliable matter (2.5.7) 

Maximum 1.0 per cent. 

Alkaline impurities (2.4J9) 

It complies with the test. 

Composition of fatty acids (2.4.22, Method A) 

Use the mixture of calibrating substances in Table 2.4.22.-3. 
Column: 

— material: fused silica; 

— size: 1- 25 m, 0 “ 0.25 mm; 

— stationary* phase: potyfcyanopmpytysiloxane R (film thickness 
0.2 pm). 

Carrier gas helium for chromatography R. 

Flow rate 0.7 mL/min. 

Spin ratio 1:100. 

Temperature: 

— column: 180 X for 20 min; 

— injection port and detector. 250 X. 

Detection Flame ionisation. 

Composition of the fatty-acid fraction of the oil: 

— saturated fatty acids of chain length less than C J4 : maximum 
0,5 per cent; 

— mymtic acid : maximum 0.5 per cent; 

— palmitic add: 7.0 per cent to 16.0 per cent; 

— stearic acid: 3.0 per cent to 19.0 per cent; 

— oleic acid and isomers: 54.0 per cent to 78.0 per cent; 

— linoleic acid and isomers : maximum 10,0 per cent; 

— arachidic add: 1,0 per cent to 3,0 per cent; 

— eicosenoic adds: maximum 2.1 per cent; 

— behenk add: 1.0 per cent to 5.0 per cent; 

— crude acid atid isomers: maximum 0.5 per cent; 

— lignoceric add: 0,5 per cent to 3.0 per cent. 

Nickel 

Maximum l ppm. 

Atomic absorption spectrometry ( 2.2.23 , Method IT). 

Test solution Into a platinum or silica crucible previously tared 
after ignition introduce 5.0 g. Cautiously heat and introduce 
into the substance a wick formed from twisted ashless filter 
paper. Ignite the wick. When the substance has ignited stop 
hearing. After combustion ignite in a muffle furnace at about 
600 ± 50 C. Continue ignition until white ash is obtained. 
After cooling, take up the residue with 2 quantities, each of 
2 mL, of dilute hydrochloric acid R and transfer into a 25 mL 
graduated flask. Add 0.3 mL of nitric add R and dilute to 
25.0 mL with water R . 

Reference solutions Prepare 3 reference solutions by adding 
1,0 mL, 2,0 mL and 4.0 mL of nickel standard solution 
(0.2 ppm Ni) R to 2.0 mL of the test solution and diluting to 
10.0 mL with water R . 

Source Nickel hollow-cathode lamp. 

Wavelength 232 nm, 

Atomisation device Graphite furnace. 

Carrier gas argon R, 


STORAGE 

Protected from light. 

LABELLING 

The label states the nominal drop point. 


PtlEur 


Arginine 

(Ph. Eur. monograph 0806) 


H \ ^ 


T 

NH 


CO z H 


174.2 74-79-3 

Action and use 

Amino add; nutrient, 

PhEtr ___ 

DEFINITION 

(25)-2-Amino-5-guanidinopentanoic add. 

Fermentation product, extract or hydrolysate of protein. 
Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, hygroscopic. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification A, C 
Second identification A y B t D f E 

A, Spedfic optical rotation (see Tests). 

B. Solution S (see Tests) is strongly alkaline (2.2.4). 

C, Infrared absorption spectrophotometry (2.2.24). 

Comparison arginine CRS , 

If the spectra obtained show differences, dry the substance to 
be examined and the reference substance in an oven at 
105 X and record new’ spectra. 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in a 10.3 g/L solution of hydrochloric add R and dilute to 
50 mL with the same solution. 

Reference solution. Dissolve 10 mg of arginine CRS in a 
10,3 g/L solution of hydrochloric acid R and dilute to 50 mL 
with the same solution. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R y 2-prvpanol R 
(30:70 VIV). 

Application 5 \xL. 

Development Over 2/3 of the plate. 

Drying At 105 °C until the ammonia disappears completely. 
Detection Spray with ninhydrin solution R and heat at 105 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the Test solution is similar in position, colour and size to the 
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principal spot in the chromatogram obtained with the 
reference solution. 

E. Dissolve about 25 mg in 2 ml of water R, Add 1 mL of 
j-naphthol solution R and 2 mL of a mixture of equal volumes 
of strong sodium hypochlorite solution R and water R. A red 
colour develops, 

TESTS 
Solution S 

Dissolve 2.5 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2,2*/) and not more intensely coloured 
than reference solution BY 6 (2.2,2, Method II), 

Specific optical rotation (2.2.7) 

+ 25,5 to + 28.5 (dried substance). 

Dissolve 2.00 g in hydrochloric add R1 and dilute to 25,0 mL 
with the same add. 

Ninhydriii-positive substances 

Amino acid analysis (2*2.56). For analysis, use Method L 
The concentrations of the test solution and the reference 
solutions may be adapted according to die sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2*2,46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A water R or a sample preparation buffer suitable for 
the apparatus used. 

Test solution Dissolve 30,0 mg of the substance to be 
examined in solution A and dilute to 50.0 mL with 
solution A, 

Reference solution fa) Dilute 1.0 mL of the test solution to 
100*0 mL with solution A. Dilute 2.0 mL of this solution to 
10.0 mL with solution A, 

Reference solution ft) Dissolve 30.0 mg of proline R in 
solution A and dilute to 100,0 mL with solution A. Dilute 
1.0 mL of the solution lo 250.0 mL with solution A. 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (IQQ ppm NH±) R to 50.0 mL with solution A* Dilute 
1 *0 mL of this solution to 100.0 mL with solution A. 

Reference solution fd) Dissolve 30 mg of isoleucine R and 
30 mg of leudne R in solution A and dilute to 50.0 mL with 
solution A. Dilute 1.0 mL of the solution to 200.0 mL with 
solution A, 

Blank solution Solution A. 

Inject suitable, equal amounts of the test, blank and reference 
solutions into the amino arid analyser. Run a program 
suitable for the determination of physiological amino acids* 
System suitability Reference solution (d): 

— resolution; minimum 1*5 between the peaks due to 
isoleucine and leucine. 

Calculation of percentage contents: 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of arginine in reference solution (a); 

“ for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of proline in reference solution (b); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits; 

— any nmhydnn-positive substance: for each impurity, 
maximum 0.2 per cent; 

— total : maximum 0,5 per cent; 


— reporting threshold: 0,05 per cent. 

The thresholds indicated under Related substances 
(Tabic 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply* 

Chlorides (2.4.4) 

Maximum 200 ppm. 

To 5 mL of solution S add 0.5 mL of dilute nitric add R and 
dilute to 15 mL with water R , 

Sulfates (. 2,4*13) 

Maximum 300 ppm. 

To 10 mL of solution S, add 1,7 mL of dilute hydrochloric 
add R and dilute to 15 mL with distilled water R. 

Ammonium 

Amino arid analysis (2.2.56) as described in the test for 
ninhydrin-positive substances with the following 
modifications* 

Injection Test solution, reference solution (c) and blank 
solution. 

Limit 

— ammonium at 570 nm; not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0,02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution. 

Iron (2,4.9) 

Maximum 10 ppm. 

In a separating funnel, dissolve 1*0 g in 10 mL of dilute 
hydrochloric add R . Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone RL shaking for 3 min each time* 

To the combined organic layers add 10 mL of water R and 
shake for 3 min* Use the aqueous layer. 

Heavy metals (2.4*8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent, 12 mLof the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Loss on drying ( 2.2,32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sulfa ted ash { 2.4.14) 

Maximum 0.1 per cent, determined on I *0 g, 

ASSAY 

Dissolve 0*150gin50mLof water R. Titrate with 0,1 M 
hydrochloric add , determining the end-point potentiometrically 
( 2 , 2 * 20 )* 

l mL of 0,1 M hydrochloric add is equivalent to 17.42 mg of 

c 6 h 14 n,0 2 . 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10, Control of 
impurities in substances for pharmaceutical use): A, B r C. 
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A, (25)-2,b-diammohcxanoic acid (lysine), 


H H % - NKj 


T 

O 


CO a H 


B. (25)-2-amino-5-(carbamoy]amino)pentanoic acid 
(citrulline). 


C, (2^)-2,5-diflminopcntanoic add (ornithine). 


pn&* 


Arginine Aspartate 

(Ph* Ear. monograph 2096) 


H H * !*** 


Y 

NH 


CO*H 


H N H 2 

HO,C^X 


co 2 h 


C l0 H 21 N 5 O* 307,3 7675413-4 

Action and use 
Amino add; nutrient. 

f*t£ir __ 

DEFINITION 

(2«S) -2-Amino-5-guan idi nopentan oi c add (2S)-2- 
a mi no b u taned ioa tc. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white granules or powder. 

Solubility 

Very soluble in water, practically insoluble in alcohol and in 
methylene chloride. 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison arginine aspartate CRS . 

C Examine the chromatograms obtained in the test for 
ninhydnn-positive substances. 

Results The 2 principal spots in the chromatogram obtained 
with test solution (b) are similar in position, colour and size 
to the 2 principal spots in the chromatogram obtained with 
reference solution (a). 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2./) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method II). 


pH (2.2.2) 

6.0 to 7.0 for solution S. 

Specific optical rotation ( 2.2.7) 

4 25 to + 27 (dried substance). 

Dissolve 2.50 g in dilute hydrochloric acid R and dilute to 
25.0 mL with the same add. 

Ninhydrin-positive substances 

Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0.20 g of the substance to be 
examined in water R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with water R. 

Reference solution (a) Dissolve 25 mg of arginine R and 25 mg 
of aspartic arid R in water R and dilute to 25 ml with the 
same solvent. 

Reference solution (b) Dilute 2 mL of reference solution (a) to 
50 mL with water R, 

Plate TLC silica gel G plate R. 

Mobile phase ammonia /?, propanol R (36:64 VfV). 

Application 5 pL. 

Development Over 273 of the plate. 

Drying At 100-105 C for 10 min. 

Detection Spray with ninhydrin solution R and heat at 
100-105 C for 10 min. 

System suitability: reference solution (b); 

— the chromatogram shows 2 clearly separated principal 
spots. 

Limit, test solution (a): 

— any impurity, any spots, apart from the 2 principal spots, 
are not more intense than each of the 2 principal spots in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 2.5 mL of solution S to 15 mL with water R. 

Sulfates (2.4. 13) 

Maximum 300 ppm. 

To 0.5 g add 2.5 mL of dilute hydrochloric arid R and dilute 
to 15 mL with distilled water R. Examine after 30 min. 

Ammonium (2.4./) 

Maximum 100 ppm, determined on 100 mg. 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 60 ®C for 24 h. 

Sul fa ted ash ( 2 , 4 , 14 ) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 80.0 mg in 2 mL of anhydrous formic arid R. 

Add 50 mL of anhydrous aeedc acid R. Titrate with 0.1 M 
perchloric arid , determining the end-point potentiometrically 
(2.2.20)* 

1 mL of 0.1 M perchloric arid is equivalent to 10.24 mg 
of CjoHaiNjOft* 

_ PhEcr 
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Arginine Hydrochloride 

(Ph. But, monograph 0805) 


H 

H 2 N N* 

T 

NH 


H NHj 


COjH 


HCI 


C 6 H„aN 4 0 2 210.7 1119-34-2 

Action and use 

Amino arid; nutrient. 

Preparation 

Arginine Hydrochloride Infusion 
Arginine Hydrochloride Oral Suspension 
Sterile Arginine Hydrochloride Concentrate 

PhBur _ 

DEFINITION 

(2S)-2-Amino-5-guanidinopemanoic acid hydrochloride. 
Fermentation products extract or hydrolysate of protein. 
Content 

98*5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent)* 

IDENTIFICATION 

First identification A, B, E 

Second identification A, C, D, E 

A* Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2,2.24), 

Comparison arginine hydrochloride CRS, 

C. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in water R and dilute to 50 mL with the same solvent. 
Reference solution. Dissolve 10 mg of arginine 
hydrochloride CRS in water R and dilute to 50 mL with the 
same solvent. 

Hate TLC silica gel plate R, 

Mobile phase concentrated ammonia /?, 2-propanol R 
(30:70 VlV). 

Application 5 pL, 

Development Over 2/3 of the plate. 

Drying hi 105 C until the ammonia disappears completely. 
Detection Spray with ninhydrm solution R and heat at 105 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the Test solution is similar in position^ colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Dissolve about 25 mg in 2 mL of water R . Add 1 mL of 
2 -naphthoI solution R and 2 mL of a mixture of equal volumes 
of strong sodium hypochlorite solution R and water R. A red 
colour develops. 

E. It gives reaction (a) of chlorides (23.1), 


TESTS 
Solution S 

Dissolve 2.5 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution BY<> (2.2.2, Method II), 

Specific optical rotation (2,2,7) 

+ 21.0 to + 23,5 (dried substance). 

Dissolve 2.00 g in hydrochloric add Rl and dilute to 25.0 mL 
with the same acid. 

N in hydrin-positive substances 

Amino acid analysis (2.2.56). For analysis, use Method 1. 

The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2,46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A water R or a sample preparation buffer suitable for 
the apparatus used. 

Test solution Dissolve 30*0 mg of the substance to be 
examined in solution A and dilute to 50,0 mL with 
solution A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with solution A. Dilute 2.0 mL of this solution to 
10.0 mL with solution A. 

Reference solution (b) Dissolve 30.0 mg of proUne R in 
solution A and dilute to 100,0 mL with solution A, Dilute 
1.0 mL of the solution to 250.0 mL with solution A. 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (WO ppm NH^) R to 50.0 mL with solution A. Dilute 
1.0 mL of this solution to 100.0 mL with solution A. 

Reference solution (d) Dissolve 30 mg of isok twine R and 
30 mg of leucine R in solution A and dilute to 50,0 mL with 
solution A. Dilute 1.0 mL of the solution to 200.0 mL with 
solution A, 

Blank solution Solution A. 

Inject suitable, equal amounts of the test, blank and reference 
solutions into the amino add analyser. Run a program 
suitable for the determination of physiological amino acids. 
System suitability Reference solution (d): 

— resolution: minimum 1.5 between the peaks due ro 
isoleucine and leucine. 

Calculation of percentage contents: 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of arginine in reference solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of proline in reference solution (b); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits: 

— any nin hydrin -positive substance: for each impuri ty , 
maximum 0.2 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

The thresholds indicated under Related substances 
(Table 2034,-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Sulfates (2.4,11) 

Maximum 300 ppm. 
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Dilute 10 mL of solution S to 15 mL with distilled water R. 

Ammonium 

Amino add analysis ( 2.2.56 } as described in the test for 
ninhydrin-positive substances with the following 
modifications. 

Injection Test solution, reference solution (c) and blank 
solution. 

Limit: 

— ammonium at 570 mn: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution. 

Iron (2A 9) 

Maximum 10 ppm. 

In a separating funnel* dissolve 1,0 g in 10 mL of dUutt 
hydrochloric acid R> Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone Rl , shaking for 3 min each rime. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. Use the aqueous layer* 

Heavy metals (2AS) 

Maximum 10 ppm. 

Dissolve 2*0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Loss on drying (2.2*32) 

Maximum 0*5 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*180 g in 3 mL of anhydrous formic add R. 

Add 30 mL of anhydrous acetic acid R. Titrate with 0.1 M 
perchloric acid , determining the end-point potenriometrically 
( 2 * 2 . 20 ). 

I mL of 0.1 M perchloric acid is equivalent to 21*07 mg of 

C fj H l5 ClN 4 0 2 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities, Ir is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5, 10. Control of 
impurities in substances for pharmaceutical use): A , B, C. 

h nh 5 

HgN CO 2 H 


A. (2S)-2,6-diaminohexanoic acid (lysine). 


h v* 


T 

0 


CO 2 h 


B, {25)-2-amino-5’(carbamoylamino)pentanoic add 
(citrulline)j 



C. { 2S) -2,5-diaminopen tanoic acid (ornithine). 


PhEuf 


Argon 

(Ph Bur monograph 2407) 

Ar 39.95 

pniur _ 

DEFINITION 

Gas obtained by fractional distillation of ambient air. 

Content 

Minimum 99.995 per cent ViV of Ar, calculated by 
deduction of the sum of impurities found when performing 
the test for impurities and the water content. 

This monograph applies to argon for medicinal use. 

CHARACTERS 

Appearance 

Colourless gas. 

Solubility 

At 20 C and at a pressure of 101 kPa, 1 volume dissolves in 
about 29 volumes of water. 

IDENTIFICATION 

A. Verify that the gas is not oxygen using a paramagnetic 
analyser (2.5.27). 

B* Gas chromatography (2.2.28). 

Gas to be examined The substance to be examined, 

Reference gas Use the following mixture of gases in argon Rh 
methane Rl (5 ppm P/P), nitrogen RI (5 ppm P/P), oxygen R 
(5 ppm ViV). 

Column: 

— material : stainless sleek 

— size: 1 = 2 m, 0 = 3 mm; 

— stationary phase ; molecular sieve for chromatography R 
(particle size 150-180 pm, pore size 0.5 nm). 

Carrier gas helium for chromatography R. 

Flow rate 10 mL/min. 

Temperature: 

— column : 50 

— detector. 150 a C. 

Detection Thermal conductivity. 

Injection 25 pL, 

System suitability: Reference gas: 

— resolution: minimum 3.0 between the peaks due to 
argon/oxygen and nitrogen and minimum 2.0 between 
the peaks due to nitrogen and methane* 

Residts The prindpal peak in the chromatogram obtained 
with the gas to be examined is similar in retention time to 
the principal peak in the chromatogram obtained with the 
reference gas. 

TESTS 

Impurities 

Gas chromatography (2.2.28). 

Gas to be examined The substance to be examined, 

Reference gas Use the following mixture of gases in argon Rh 
methane Rl (5 ppm P/P), nitrogen Rl (5 ppm P/P), oxygen R 
(5 ppm P/P). 


★ * * 

* * 

* * 

***** 


7440-37-1 
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Column: 

— material: stainless steel; 

— size: l=4m,0 = 4 mm; 

— stationary phase: molecular sieve for chromatography R 
(particle size 150-180 fim, pore size 0,5 nm). 

Carrier gas argon Rl. 

Flow rate 70 mL/min, 

Temperature: 

— column: 80 X; 

— detector. 40 L1 C. 

Detection Discharge ionisation. 

Injection l mL 

Sample rate 100 mL/min. 

Relative retention With reference to impurity C (retention 
time = about 4.7 min): impurity A - about 0.4; 
impurity B - about 0,7. 

System suitability: Reference gas: 

— resolution: minimum 3.0 between the peaks due to 
impurities A and B and minimum 2.0 between the peaks 
due to impurities B and C. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference gas 
(5.0 ppm V/V); 

— total: maximum 0.0040 per cent of the sum of the areas 
of all the peaks (40,0 ppm V/V). 

Water (2.5.28) 

Maximum 10.0 ppm V!V\ determined using an electrolytic 
hygrometer. 

STORAGE 

In gaseous or liquid state, in suitable containers, complying 
with die legal regulations, 

IMPURITIES 

Specified impurities A, D 
Other detectable impurities B, C. 

A. oxygen, 

B. nitrogen, 

C. methane, 

D. water, 

_____ PhB.w 


Aripiprazole 

(Ph. Eur. monograph 2617) 



C! 


QbH2 7 C! 2 N 3 0 2 448.4 129722 12-9 

Action and use 

Dopamine D 2 receptor antagonist; neuroleptic 


Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white crystals or crystalline powder. 

Solubility' 

Practically insoluble in water, soluble in methylene chloride, 
very slighty soluble in ethanol (96 per cent). 

It shows polymorphism (5,9), 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison aripiprazole CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methylene chloride R y evaporate to 
dryness and record new' spectra using the residues, 

TESTS 

Appearance of solution 

If intended for use in the manufacture of parenteral 
preparations, the solution is clear (2.2.1) and not more 
intensely coloured than reference solution GY S (2.2.2 f 
Method II). 

Dissolve 0.5 g in a mixture of 10 volumes of acetic acid R and 
90 volumes of anhydrous ethanol R and dilute to 20 mL with 
the same mixture of solvents. Sonicate for about 15 min, 
shaking occasionally, until dissolution is complete. 

Related substances 

Liquid chromatography (2.2.29). Protect the solutions from 
lighL 

Solvent mixture acetic add R, methanol R, acetonitrile /?, 
water R (1:10:30:60 VfViVlV). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. Dilute 5.0 mL of the solution to 
50.0 mL with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of aripiprazole impurity F CRS in the 
solvent mixture and dilute to 100 mL with the solvent 
mixture. Dilute L mL of the solution to 50 mL with the 
solvent mixture. 

Reference solution (c) Dissolve 50,0 mg of aripiprazole CRS in 
the solvent mixture and dilute to 50,0 mL with the solvent 
mixture. Dilute 5.0 mL of the solution to 50.0 mL with the 
solvent mixture. 

Column: 

— size: l~ 0.10 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A : acetonitrile R s 0.05 per cent VfV solution 
of trifluoroacetic acid R (10:90 V/V); 

— mobile phase B: 0,05 per cent V/V solution of triftuoroacetic 
acid R s acetonitrile R (10:90 V/V); 


Pt>Si* __ 

DEFINITION 

7-[4-[4-(2,3-Dichlorophenyl)piperazin -1 -yljbuioxyj^,^ 
dihydroquinolin-2( l/f)-one. 





1-196 Aripiprazole 


2017 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0*2 

m 

20 

2 - 10 

80 -> 65 

20 35 

10 - 20 

65 ** 10 

35 4 90 

20-25 

10 

90 


Flow rate L2 mL/min. 

Detection Spectrophotometer at 254 nin. 

Injection 20 pL of the test solution and reference solutions (a) 
and (b). 

Relative retention With reference to aripiprazole (retention 
time = about 11 min): impurity F = about LI. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
aripiprazole and impurity F. 

Calculation of percentage contents: 

— for each impurity, use the concentration of aripiprazole in 
reference solution (a). 

Limits: 

—- unspecified imp unties: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,2 per cent; 

— reporting threshold: 0.05 per cent. 

Loss on drying {2.231} 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 7 C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on LQ g. 

Bacterial endotoxins (2.6.14) 

Less than 5 IU/mg, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

Dissolve 1.0 mg of the substance to be examined in 20 mL 
of a 5.17 g'L solution of hydrochloric acid R. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (c). 

System suitability: reference solution (c): 

- symmetry factor maximum 2.0. 

Calculate the percentage content of taking 

into account the assigned content of aripiprazole CRS. 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or ocher of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B, 
C, D, E, F t a 



A, 7-hydroxy-3,4-dihydroquinolm-2(l H)-om 3 



a 


B, L(2,3-dkhlorophenyl)piperazine, 



C. 7 - [4- [4-{ 2-chlorophenyI) piperazm- i -y 1] butoxy] -3,4- 
dihydroquinolin-2( 1 //)-onc. 



a 


D, 7 - [4- [4-(3-chloro phenyl) pipe ra z in-1 -y 1] b U toxy] -3,4- 
dihydroquinolin-2( L H) -one, 



ci 


E, 7-[4-[4-(2,3-dichlorophenyl)piperazm-1- 
yl] butoxy] quinolin-2( 1 H) -one, 



Ci 


F. 7-|4-[4-(2,3-dichlorophenyl)-l -oxidopiperazin-1 - 
yl]butoxy]-3,4-dihydroquinolin-2( 1 //)~one, 



G. 7,7 r -[ethane-1 J l-diyIbis[( 2 , 3 -dichlorobenzene- 43 1 - 
diyl) piperazine-4,1 -diyl butane-4,1 -diyloxy]] bis[3,4- 
dihydroquinoI in-2 (IH) -one]. 

____ PhEur 
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Articaine Hydrochloride 1-197 


Articaine Hydrochloride * * 

(Ph. Eur. monograph 1688) *** 

1 HCi 

0 

CHa and enantiomer 

C 13 H 2J ON 2 0 3 S 320*8 23964*57-0 

Action and use 

Local anaesthetic 

pa Eur _ 

DEFINITION 

Methyl 4-methyl-H[(2KS>2- 

(propy lamino) propanoyl] amino] thiophene-2 -carb oxy late 
hydrochloride. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility 

Freely soluble in water and in ethanol (96 per cent), 

IDENTIFICATION 

First identification B, D 
Second identification A , C } D 

A. Dissolve 50.0 mg in a 1 g/L solution of hydrochloric add R 
and dilute to 100*0 mL with the same acid. Dilute 5*0 mL of 
the solution to 100.0 mL with a 1 g/L solution of hydrochloric 
add R, Examined between 200 nm and 350 nm (2,2*25)* the 
solution show's an absorption maximum at 272 nm. 

The specific absorbance at the maximum is 290 to 320. 

B* Infrared absorption spectrophotometry (2*2,24)* 

Preparation Place drop wise 20 pL of the test solution on 
300 mg discs* 

Test solution Dissolve 0.1 g in 5 mL of water R, add 3 mL of 
a saturated solution of sodium hydrogen carbonate R and shake 
twice with 2 mL of methylene chloride R, Combine the 
methylene chloride layers, dilute to 5.0 mL with methylene 
chloride R and dry over anhydrous sodium sulfate R. 

Comparison articaine hydrochloride CRS. 

C. Thin-layer chromatography (2.2*27), 

Test solution Dissolve 20 mg of the substance to be examined 
in 5 mL of ethanol (96 per cent) R. 

Reference solution Dissolve 20 mg of articaine 
hydrochloride CRS in 5 mL of ethanol (96 per cent) R> 

Plate TLC silica gel F 254 plate R. 

Mobile phase triethylamine R, ethyl acetate f?, heptane R 
(10:35:65 VlV/V). 

Application 5 |iL, 

Development Over a path of 15 cm* 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 


D* It gives reaction (a) of chlorides {23. /)* 

TESTS 

Solution S 

Dissolve 0*50 g in water R and dilute to 10 mL with the 
same solvent* 

Appearance of solution 

Solution S is clear (2.2. /) and not more intensely coloured 
than reference solution BY 6 (2*2.2, Method 7)* 

pH (2.2*5) 

4,2 to 5.2* 

Dissolve 0,20 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2*2.29)* 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase* 

Reference solution (b) Dissolve 5.0 mg of articaine 
impurity A CRS and 2,5 mg of articaine impurity E CRS in 
the mobile phase and dilute to 50.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 50*0 mL with the 
mobile phase. 

Column: 

— size: l = 0.25 m, 0 - 4*6 mm; 

— stationary phase: spherical end-capped octadecyhilyl silica gel 
for chromatography R (5 pm); 

— temperature: 45 C, 

Mobile phase Mix 25 volumes of acetonitrile R and 75 volumes 
of a solution prepared as follows: dissolve 2,02 g of sodium 
heptanesulfonate R and 4.08 g of potassium dihydrogen 
phosphate R in water R and dilute to 1000 mL with the same 
solvent. Adjust to pH 2.0 with phosphoric add R . 

Flow rate 1 mL/min, 

Detection Spectrophotometer at 276 nm. 

Injection 10 pL* 

Run tinie 5 times the retention rime of articaine. 

Relame retention With reference to articaine (retention 
time - about 9 min): impurity A = about 0.8; 
impurity E = about 0.86. 

System suitability Reference solution (b): 

— resolution: minimum l ,2 between the peaks due to 
impurities A and E. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0*2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— sum of impurites other than A: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*5 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Heavy metals (. 2.4.8) 

Maximum 5 ppm. 
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Dissolve 4.0 g in 20.0 mL of water R. 12 mL of the solution 
complies with test A* Prepare the reference solution using 
lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2.31) 

Maximum 03 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 5 h. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 5.0 mL of 0,01 M 
hydrochloric add and 50 mL of ethanol (96 per cent) R. Carry 
out a potentiometrie titration { 2.2.20) using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0 L 1 M sodium hydroxide is equivalent to 32.08 mg of 

CiaHziONaOjS. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B> C, 
D, E 3 F, G, H, /, J. 



CH, 



D. methyl 3 - [ [ ( 2RS) -2- (ethyl amino)propanoy l] a m ino }-4* 
methyl thiop he ne-2-c arboxy late (ethyiarticamc), 



and enantiomer 


E. methyl 4-mcthyl-3-[[(2i?S)-2- 

[£ 1 -m ethylethy 1) a m ino] prop an oy l] am in o] th i ophene-2- 
carboxylate (isopropylarticaine). 



CHj and enantiomer 


F, 4-m ethyl-A-propyl- 3 - {[ (2/?S>- 2- 

(propylamino)propanoyl] amino] thiophene-2-carboxamide 
(articaine add propionamide). 



and enantiomer 

G. methyl 3-[{(2J?5)-2-(butylamino)propanoyl]amino]-4- 
methylthiophene-2-carboxylate (bu tyla nicaine), 


A. methyl 4-methyl-3- [[2- 

(propy lamino) acetyl ] amino] thiophene-2 -c arboxy 1 ate 
(acetamidoartkaine). 


2 t H M r 3 

CHj 


and enantiomer 



and enantiomer 


H. methyl 3-[[(2RS)-2-(dtpropylamino)propanoylJamino]-4- 
methylthiophene-2-carboxy late (dipropyl articaine}. 


B. 4-methyl-3- [[(2RSJ-2- 

(propy lamino)prop anoy l] amino] ihiophene-2-carboxylic 
acid (articaine add). 





and enantiomer 


C. 1-methylethyl 4-methyl-3-[[(2/?S)-2- 

(propy lamino) propanoy 1] amino] thiophcne-2~carboxylate 
(articaine isopropyl ester). 



I. methy l 3-ami no-4-methy 1 thiop hene-2-carboxyl ate 
(3-aminoarticaine), 



J. methyl 3-[t(21?S)-2“bromopropanoyl]amino]-4- 
methylthiophene-2-carboxylate (bromo compound). 

______ PhEur 
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Ascorbic Acid 1-199 


Ascorbic Acid 

(Ph, Eur , monograph 0253) 



HO OH 


QH 8 0 6 176.1 50-81-7 

Action and use 

Vitamin C. 

Preparations 

Ascorbic Acid Injection 
Ascorbic Acid Tablets 
Chewabie Ascorbic Acid Tablets 
Paediatric Vitamins A, C and D Oral Drops 
Potassium Ascorbate Eye Drops 
Vitamins B and C Injection 

When Vitamin C is prescribed or demanded, Ascorbic Acid 
shall be dispensed or supplied, 

PttBtr _____ 

DEFINITION 

(5 R) -5- [ (1 S) -1 3 2 -Dihydroxyethyl] - 3 s 4-dihyd roxyfuran-2 (5 H)- 
one. 

Content 

99.0 per cent to 100.5 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, becoming discoloured on exposure to air and 
moisture. 

Solubility 

Freely soluble in water, sparingly soluble in ethanol 
(96 per cent). 

mp 

About 190 C, with decomposition. 

IDENTIFICATION 

First identification: B> C 
Second identification A, C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(22.25). 

Test solution Dissolve 0.10 g in water R and dilute 
immediately to 100.0 mL with the same solvent. Add 1.0 mL 
of this solution to 10 mL of 0J M hydrochloric acid and 
dilute to 100,0 mL with water R . 

Absorption maximum At 243 nm, determined immediately 
after dissolution. 

Specific absorbance at the absorption maximum 545 to 585. 

B. Infrared absorption spectrophotometry (2. 2*24). 

Comparison ascorbic add CRS. 

C. pH (2,2*3): 2.1 to 2.6 for solution S (see Tests). 

D. To I mL of solution S add 0.2 mL of dilute nitric acid R 
and 0,2 mL of silver nitrate solution R2. A grey precipitate is 
formed. 


TESTS 
Solution S 

Dissolve LG g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (22 /) and not more intensely coloured 
than reference solution BY 7 (22.2, Method II), 

Specific optical rotation (2.2,7) 

+ 20,5 to + 21.5, 

Dissolve 2.50 g in water R and dilute to 25,0 mL with the 
same solvent. 

Impurity E 
Maximum 0.2 per cent. 

Test solution Dissolve 0.25 g in 5 mL of water R, Neutralise 
using dilute sodium hydroxide solution R and add 1 mL of dilute 
acetic acid R and 0,5 mL of calcium chloride solution R. 
Reference solution Dissolve 70 mg of oxalic acid R in water R 
and dilute to 500 mL with the same solvent, to 5 mL of this 
solution add 1 mL of dilute acetic acid R and 0.5 mL of 
calcium chloride solution R, 

Allow the solutions to stand for 1 h. Any opalescence in the 
test solution is not more intense than thatin the reference 
solution. 

Related substances 

Liquid chromatography (2,2,29), Prepare the solutions 
immediately before use. 

Phosphate buffer solution Dissolve 6.8 g of potassium dihydrogen 
phosphate R in water R and dilute to about 175 mL with the 
same solvent. Filter through a membrane filler (nominal pore 
size 0,45 pm) and dilute to 1000 mL with water R. 

Test solution Dissolve 0.500 g of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 10,0 mg of ascorbic add 
impurity C CRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dissolve 5.0 mg of ascorbic add 
impurity D CRS and 5.0 mg of ascorbic add CRS in the 
mobile phase, add 2,5 mL of reference solution (a) and 
dilute to 100.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
200.0 mL with the mobile phase. Mix 1,0 niL of this 
solution with 1.0 mL of reference solution (a). 

Column: 

— size: l = 0.25 m,0 = 4.6 mm; 

— sranonary phase: aminopmpylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 45 3 C. 

Mobile phase Phosphate buffer solution, acetonitrile Rl 
(25:75 ViV). 

Flaw rate 1.0 mL'min. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time 2.5 times the retention time of ascorbic acid. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities C and D. 

Relative mention With reference to ascorbic acid (retention 
time - about 11 min): impurity D = about 0,4; 
impurity C = about 1.7. 
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Sysiem suitability: 

— resolution: minimum 3,0 between the peaks due to 
ascorbic acid and impurity C in the chromatogram 
obtained with reference solution (c); 

— signal-to-noise ratio: minimum 20 for the peak due to 
impurity C in the chromatogram obtained with reference 
solution (b)* 

Limits: 

— impurities C, D: for each impurity, not more than 
1.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) 

(0* 15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the peak due to ascorbic add in the 
chromatogram obtained with reference solution (b) 

(0*10 per cent); 

— total of impurities other than C and D: not more than twice 
the area of the peak due to ascorbic add in the 
chromatogram obtained with reference solution (b) 

(0.2 per cent); 

— disregard limit: 0.5 times the area of the peak due to 
ascorbic acid in the chromatogram obtained with 
reference solution (b) (0,05 per cent). 

Copper 

Maximum 5 ppm. 

Atomic absorption spectrometry {2.2. 23 , Method /). 

Test solution Dissolve 2*0 g in 0.1 M nitric add and dilute to 
25,0 mL with the same add. 

Reference solutions Prepare the reference solutions (0.2 ppm, 
0.4 ppm and 0.6 ppm) by diluting copper standard solution 
(10 ppm Cu) R with 0.1 M nitric acid. 

Source Copper hollow-cathode lamp* 

Wavelength 324.8 run. 

Atomisation device Air-acetylene flame. 

Adjust the zero of the apparatus using 0.1 M nitric acid. 

Iron 

Maximum 2 ppm. 

Atomic absorption spectrometry (2.2.22, Method 7). 

Test solution Dissolve 5.0 g in 0.1 M nitric add and dilute to 
25.0 mL with the same acid. 

Reference solutions Prepare the reference solutions (0*2 ppm, 
0.4 ppm and 0.6 ppm) by diluting iron standard solution 
(20 ppm Fe) R with 0.1 M nitric add. 

Sauna Iron hollow-cathode lamp. 

Wavelength 248*3 nm. 

Atomisation device Air-acetylene flame. 

Adjust the zero of the apparatus using 0.1 M nitric add. 

Heavy metals {2.4. S) 

Maximum 10 ppm. 

Dissolve 2*0 g in water R and dilute to 20 mL with the same 
solvent, 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in a mixture of 10 mL of dilute sulfuric 
acid R and 80 mL of carbon dioxide-free water R. Add 1 mL of 
starch solution R. Titrate with 0.05 M iodine until a persistent 
violet-blue colour is obtained, 

I mL of 0.05 A1 iodine is equivalent to 8.81 mg of 


STORAGE 

In a non-metal]te container, protected from light, 

IMPURITIES 

Specified impurities C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use ): A, F> 

G>H. 

>°n^CHO 

l J 

A. 2-furaldehyde, 

oh OH o 

rVV'™ 

OH OH O 

C. n-j^o-hex-2-ulosonic add (D-sorbosonic acid), 

OH oh o 

rSrV' 0 ' 0 "’ 

OH OH O 

D. methyl D-xyio-hex-2-ulosonate (methyl D-sorbosonate), 

o 

o 

B> oxalic add. 



ho oh 


F* (5i?)*5-1(1 R)- 1 3 2-dihy droxyethyl] -3,4-dibydroxyfuran- 
2{5H)-one, 



ho oh 


G* (2R) -2- [ (2i?) -3 3 4-dihydroxy- 5-oxo- 2,5-dihy drofiiran-2-yl] - 
2-hydroxyacetic acid. 



H, methyl (2K)-2-[(2i?)-3 s 4-dihydroxy-5-oxo-2,5- 
dihydr ofu ran- 2-y 1 ] -2-hy droxyacetate, 

________ PhEor 
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Asparagine 1-201 


Ascorbyl Palmitate 

(Ph. Ear. monograph 0807) 



^22^30^7 414*5 

Action and use 

Excipient. 


** ** 1 mL of 0,05 At iodine is equivalent to 20,73 mg of 

* i C22H33O7, 

*** 

STORAGE 

In an airtight container, protected from light. 

____________ PttEur 


Asparagine Monohydrate 

137-66-6 ^ ur ^^ograph 2086) 


h 2 n 




P h 2 o 


CO 2 h 


** * 


* * 

* * 

* * 


*** 


PnEut ______ 

DEFINITION 

(25)-2- [ (2/?)- 3,4-D ihydfoxy-5-oxo-2»5-dihy diufuran- 2-yl]-2- 
hydroxyethyl hexadecanoate* 

Content 

98.0 per cent to 100*5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white powder* 

Solubility 

Practically insoluble in water, ffedy soluble in ethanol 
(96 per cent) and in methanol, practically insoluble in 
methylene chloride and in fatty oils. 

IDENTIFICATION 

A, Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry' (2*2.24). 

Comparison ascorbyl palmitate CRS * 

Ci Dissolve about 10 mg in 5 mL of methanol /?> 

The solution decolourises dkhlorophenolindophenol standard 
solution R, 

TESTS 
Solution S 

Dissolve 2.50 g in methanol R and dilute to 25*0 mL with the 
same solvent. 

Appearance of solution 

Solution S is dear (2,2*/) and not more intensely coloured 
than reference solution BY 4 (2.2.2, Method J). 

Specific optical rotation (2*2.7) 

+ 21 to + 24 (dried substance), determined on solution S* 
Related substances 

The thresholds indicated under Related substances 
(Table 2034,-i) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Heavy metals ( 2.4.8} 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) /?* 

Loss on drying (2,2,32) 

Maximum 1,0 per cent, determined on 1 *000 g by drying 
in vacuo at 60 °C for 5 h* 

Sulfa ted ash (2.4.14) 

Maximum 0*1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in 50 mL of ethanol (96 per cent) R, 

Add 30 mL of water R and titrate with 0. 05 M iodine until a 
yellow colour is obtained. 


C4H r N 2 0 3 JH 2 0 150.1 5794*13-8 

Action and use 

Amino acid, 

flfrfir_ ___... 

DEFINITION 

(2S)-2,4-Diamino-4-oxobutanoic acid monohydrate. 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

While or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Slightly soluble in water, practically insoluble in ethanol 
(96 per cent) and in methylene chloride* 

IDENTIFICATION 

First identification A, B 
Second identification A, C 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2*2*24)* 

Comparison asparagine monohydrate CRS . 

C. Examine the chromatograms obtained in the test for 
ninhydrin-positive substances. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (c)* 

TESTS 
Solution S 

Dissolve with heating 2.0 g in carbon dioxide-foee water R and 
dilute to 100 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2*/) and colourless (2,2.2, Method If). 
pH ( 2.2.J) 

4.0 to 6*0 for solution S. 

Specific optical rotation (2*2*7) 

+ 33.7 to + 36,0 (dried substance). 

Dissolve 2.50 g in a 309.0 g/L solution of hydrochloric acid R 
and dilute to 25.0 mL with the same acid* 

Ninhydrin -positive substances 
Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0.25 g of the substance to be 
examined in water R t heating to not more than 40 *C, and 
dilute to 10 mL with the same solvent. 
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Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with water R. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
200 mL with water R. 

Reference solution (b) Dissolve 25 mg of glutamic add R in 
water J?, add 1 mL of test solution (a) and dilute to 10 mL 
with water R. 

Reference solution (c) Dissolve 25 mg of asparagine 
monohydmie CRS in water R and dilute to 10 mL with the 
same solvent. 

Plate TLC silica gel G plate R. 

Mobile phase glacial acetic acid R f water R, butanol R 
(25:25:50 VfV/V). 

Application 5 pL. 

Development Over half of the plate. 

Drying At 110 C for 15 min. 

Detection Spray with mnhydrin solution R and heat at 110 ' C 
for 10 min. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated principal 
spots. 

Limit: test solution (a): 

— any impurity: any spot, apart from the principal spot, is 
not more intense than the principal spot in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 12.5 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 200 ppm. 

To 0.75 g add 2.5 mL of dilute hydrochloric add R and dilute 
to 15 mL with distilled water R. Examine after 30 min. 

Ammonium (2.4.1, Method B) 

Maximum 0.1 percent, determined on 10 mg. 

Iron (2.4.9) 

Maximum 10 ppm. 

Dissolve 1.0 g in dilute hydrochloric add R and dilute to 
10 mL with the same acid. Shake 3 times with 10 mL of 
methyl isobutyl ketone R1 for 3 min. Wash the combined 
organic phases with 10 mL of wafer R for 3 min. 

The aqueous phase complies with the limit test for iron. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in a mixture of 3 mL of dilute hydrochloric 
add R and 15 mL of water R with gentle warming if 
necessary. Dilute to 20 mL with water R. 12 mL of the 
solution complies with test A. Prepare the reference solution 
using lead standard solution (1 ppm Pb) R. 

Loss on drying ( 2.2.32) 

10.5 per cent to 12.5 per cent, determined on 1.000 g by 
drying in an oven at 130 *C for 3 h, 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0 .110 g in 5 mL of anhydrous formic add R. 

Add 50 mL of anhydrous acetic add R. Titrate with 0.1 M 
perchloric add y determining the end-point potentiometrically 
(2.2.20). 

\ mL of 0.1 M perchloric add is equivalent to 13.21 mg 
of CiHsNzOj. 


IMPURITIES 

Specified impurities: A, B. 


H m 2 

ho ’C^X CO zH 


A. (2S)-2-aminobutanedioic acid (aspartic acid). 


HO*C 


B. (24S)-2-aminopentanedioic arid (glutamic arid). 


PtrEur 


Aspartame 

(Ph Eur monograph 0973) 



CH 3 


C 14 H 18 N 2 0 5 294.3 22839-47-0 

Action and use 
Sweetening agent. 

PhBr __ 

DEFINITION 

(3S)-3-Amino-4-[[{2S)“1 -methoxy- l-oxo-3-phenyJpropan-2- 
y l) am mo ] -4-oxobutano ic acid (methyl a-L-aspartyl-L- 
phenylalaninate). 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, slightly hygroscopic, crystalline 
powder. 

Solubility 

Sparingly soluble or slightly soluble in water and in ethanol 
(96 per cent), practically insoluble in hexane and in 
methylene chloride. 

IDENTIFICATION 

First identification B. 

Second identification A> C> D. 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25), 

Test solution Dissolve 0.1 g in ethanol (96 per cent) R and 
dilute to 100 mL with the same solvent. 

Spectral range 230-300 run. 

Absorption maxima At 247 nm, 252 run, 258 nm and 
264 nm. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison aspartame CRS. 

C. Thin-layer chromatography (2.2.27), 
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Test soiuiion Dissolve 15 mg of the substance to be examined 
in 2,5 mL of water R and dilute to 10 mL with acetic add R. 
Reference solution Dissolve 15 mg of aspartame CRS in 2.5 mL 
of water R and ddute to 10 mL with acetic acid R. 

Plate TLC silica gel G plate R. 

Mobile phase water R s anhydrous formic acid i?, methanol R, 
methylene chloride R (2;4;30;64 VfVlVfV). 

Application 20 ^iL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Spray with ninhydrin solution R and heat at 
100-105 X for 15 min. 

Restdts The spot in the chromatogram obtained with the test 
solution is similar in position, colour and size to the spot in 
the chromatogram obtained with the reference solution. 

D. Dissolve about 20 mg in 5 mL of methanol R and add 
1 mL of alkaline hydroxylamine solution Rl. Heat on a water- 
bath for 15 min. Allow to cool and adjust to about pH 2 
with dilute hydrochloric acid R. Add 0, i mL of feme chloride 
solution RL A brownish-red colour is produced. 

TESTS 
Solution S 

Dissolve 0,8 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2J) and not more intensely coloured 
than reference solution GY 6 (22.2, Method If). 

Conductivity (2.2.38) 

Maximum 30 pScm V 

Dissolve 0,80 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100.0 mL with the same 
solvent. Measure the conductivity of the solution (Cj) and 
that of the water used for preparing the solution (C 2 ). 

The readings must be stable within 1 per cent over a period 
of 30 s. 

Calculate the conductivity of the solution of the substance to 
be examined using the following expression; 

Ci - 0.992 Ca 

Specific optica] rotation (2.2.7) 

+ 14.5 to + 16.5 (dried substance). 

Dissolve 2,00 g in a 690 g/L solution of anhydrous formic 
acid R and dilute to 50.0 mL with the same solution. 

Measure within 30 min of preparation. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.60 g of the substance to be examined 
in a mixture of 1.5 volumes of glacial acetic acid R and 
98.5 volumes of water R and dilute to 100,0 mL with the 
same mixture of solvents. 

Reference solution (a) Dissolve 4.5 mg of aspartame 
impurity A CRS in a mixture of 1.5 volumes of glacial acetic 
acid R and 98.5 volumes of water R and dilute to 50.0 mL 
with the same mixture of solvents. 

Reference solution (b) Dissolve 30.0 mg of phenylalanine R 
(impurity C) in a mixture of 15 volumes of gladal acetic 
add R and 85 volumes of water R and dilute to 100,0 mL 
with the same mixture of solvents. Dilute 1.0 mL of this 
solution to 10.0 mL with water R. 


Reference solution (c) Dilute 5.0 mL of the test solution to 
10.0 mL with water R . Dilute 3,0 mL of this solution to 
100.0 mL with water R. 

Reference solution (d) Dissolve 30,0 mg of v-aspartyl-L- 
phenylalanine R (impurity B) in a mixture of 15 volumes of 
glacial acetic acid R and 85 volumes of water R and dilute to 
100,0 mL with the same mixture of solvents. Dilute 1.0 mL 
of the solution to 10.0 mL with water R. Mix 1,0 mL of this 
solution with 1.0 mL of reference solution (b). 

Column 

— size. I = 0.25 m,0 = 4.0 mm; 

— stationary phase, octadecylsilyl silica gel for chromatography R 
(5-10 pm). 

Mobile phase Mix 10 volumes of acetonitrile R and 90 volumes 
of a 6.8 gfL solution of potassium dihydrogen phosphate R 
previously adjusted to pH 3.7 with phosphoric add R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL, 

Run time Twice the retention time of aspartame. 

System suitability Reference solution (d): 

— resolution: minimum 3,5 between the peaks due to 
impurities B and C. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent); 

-— impurity G: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— sum of impurities other than A and C: not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.5 per cent); 

— disregard limit: disregard any peak due to the solvent, 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

i .0 g complies with test C, Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R> 

Loss on drying (2.2 32) 

Maximum 4.5 per cent* determined on 1,000 g by drying in 
an oven at 105 3 C, 

Sulfhted ash (2.4.14) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in 1,5 mL of anhydrous formic acid R and 
60 mL of anhydrous acetic add R. Titrate immediately with 
0J M perddoric add y determining the end-point 
p otentiometrically (2.2 20 ), 

1 mL of 0.1 M perchloric add is equivalent to 29,43 mg 
Of Gi4H|g,N2G5. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It b therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical me): B. 
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A. 2-[(2S,5S)-5-benzyl-3,6-dioxopiperazin-2-y 1] acenc acid. 



B * (3S) -3 -amino- 4 -{ [{1 S )-1 -carboxy- 2 -pheny lethyl] amino ] -4- 
oxobutanoic add (a-L-aspartyl-L-phenylaJanine), 

CX3C, 

C, (2S)-2“amino-3-phenylpropanoic acid (i-phenyklanine). 

____ Ph£t* 


Aspartic Acid * * 

(Ph. Bur. monograph 0797) *** 

H NH 2 
HO a C. X 

CO a H 

C 4 H 7 N0 4 133,1 56-84-8 


Action and use 

Amino add. 

PftEit ______ 

DEFINITION 

Aspartic add contains not less than 98.5 per cent and not 
more than the equivalent of 101,5 per cent of (2S)-2- 
aminobutanedioic acid, calculated with reference to the dried 
substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, slightly soluble in water, practically insoluble in 
alcohol. It dissolves in dilute mineral adds and in dilute 
solutions of alkali hydroxides. 

IDENTIFICATION 

First identification A, C. 

Second identification A, B, D< 

A. Sperific optical rotation (see Tests). 

B. A suspension of 1 g in 10 mL of water R is strongly acid 
(2.2.4). 

C Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with aspartic 
add CRS , Examine the substances prepared as discs. 

D. Examine the chromatograms obtained in the test for 
ninhydrin-positive substances. The prindpai spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 


TESTS 

Appearance of solution 

Dissolve 0.5 g in 1 M hydrochloric add and dilute to 10 mL 
with the same add. The solution is clear (2,2. /) and not 
more intensely coloured chan reference solution BY 6 (2.2.2, 
Method IT). 

Specific optical rotation (2.2. 7) 

Dissolve 2.000 g in hydrochloric add Rl and dilute to 
25.0 mL with the same acid. The sperific optical rotation is 
+ 24.0 to + 26.0, calculated with reference to the dried 
substance, 

Ninhydrin-positive substances 

Examine by thin-layer chromatography (2.2.27), using a 
TIC silica gel plate R. 

Test solution (a) Dissolve 0,10 g of the substance to be 
examined in 2 mL of ammonia R and dilute to 10 mL with 
water R. 

Test solution (b) Dilute 1 mL of lest solution (a) to 50 mL 
with water R . 

Reference solution (a) Dissolve 10 mg of aspartic acid CRS in 
2 mL of dilute ammonia Rl and dilute to 50 mL with 
water R. 

Reference solution (h) Dilute 5 mL of test solution (b) to 
20 mL with water R. 

Reference solution (c) Dissolve 10 mg of aspartic add CRS and 
10 mg of glutamic acid CRS in 2 mL of dilute ammonia Rl 
and dilute to 25 mL with water R. 

Apply separately to the plate 5 pL of each solution. Allou r the 
plate to dry in air. Develop over a path of 15 cm using a 
mixture of 20 volumes of glacial acetic add R> 20 volumes of 
water R and 60 volumes of butanol R, Allow the plate to dry 
in air, spray with nmhydm solution R. Heat at 100-105 C for 
15 min. Any spot in the chromatogram obtained with test 
solution (a) 3 apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows 2 dearly separated prindpai spots. 

Chlorides (2.4.4) 

Dissolve 0.25 g in 3 mL of dilute nitric add R and dilute to 
15 mL with water R. The solution, to which I mL of water R 
is added instead of dilute nitric add R, complies with the limit 
test for chlorides (200 ppm). 

Sulfates (2.413) 

Dissolve 0.5 g in 4 mLof hydrochloric acid R and dilute to 
15 mL with distilled water R ' The solution complies with the 
limit test for sulfates (300 ppm). Carry out the evaluation of 
the test after 30 min. 

Ammonium 

2.4. /) 50 mg complies with limit test B (200 ppm). Prepare 
the standard using 0.1 mL of ammonium standard solution 
(100 ppm NHJ R. 

Iron (2.49) 

In a separating funnel, dissolve 1.0 g in 10 mL of dilute 
hydrochloric acid R. Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone Rf shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. The aqueous layer complies with the limit 
test for iron (10 ppm). 

Heavy metals (2*4.8) 

2.0 g complies with test D (10 ppm). Prepare the reference 
solution using 2 mL of lead standard solution (10 ppm Pb) R. 
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Loss on drying (2.2.31) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 X, 

Sul fa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.100 g in 50 mL of carbon dioxide-free water R t with 
slight hearing if necessary, Cool and add 0.1 mL of 
bromothymol blue solution Rt. Titrate with 0.1 M sodium 
hydroxide until the colour changes from yellow to blue. 

1 snL of Q.i M sodium hydroxide is equivalent to 13.31 mg of 

c 4 h 7 no 4 . 

STORAGE 

Protected from light. 

__ PhEur 


Aspirin 

(Aceiylsaticyhc Acid, Ph Eur monograph 0309) 



C*H s 0 4 180.2 50-78-2 

Action and use 

Salicylate; non-selcctive cyclo-oxygenase inhibitor; 
antipyretic; analgesic; anti-inflammatory. 

Preparations 
Aspirin Tablets 
Dispersible Aspirin Tablets 
Effervescent Soluble Aspirin Tablets 
Gastro-resistant Aspirin Tablets 
Aspirin and Caffeine Tablets 
Co-codaprin Tablets 
Dispersible Co-codaprin Tablets 

PhEu ______ 

DEFINITION 

2-(Aceryloxy) benzoic acid. 

Content 

99.5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Slightly soluble in water, freely soluble in ethanol 
(96 per cent). 

mp 

About 143 C (instantaneous method). 

IDENTIFICATION 

First identification A, B 

Second identification B t C, D 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison acetylsalicyiic acid CRS. 


B. To 0.2 g add 4 mL of dilute sodium hydroxide solution R 
and boil for 3 min. Cool and add 5 mL of dilute sulfuric 
add R. A crystalline precipitate is formed. Filter, wash the 
precipitate and dry at 100-105 X. The melting point 
(2.2.14) is 156 C to 161 C. 

C. In a test tube mix 0,1 g with 0.5 g of calcium hydroxide R. 
Heat the mixture and expose to the fumes produced a piece 
of filter paper impregnated with 0.05 mL of nitmbewaldehyde 
solution R . A greenish-blue or greenish-yellow colour develops 
on the paper. Moisten the paper with dilute hydrochloric 

add R. The colour becomes blue. 

D. Dissolve with heating about 20 mg of the precipitate 
obtained in identification test B in 10 mL of warn R and 
cool. The solution gives reaction (a) of salicylates (2.3.1). 

TESTS 

Appearance of solution 

Tile solution is clear (2.2.1) and colourless (2.2.2, 

Method II). 

Dissolve 1,0 g in 9 mL of ethanol (96 per cent) R. 

Related substances 

liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 0.100 g of the substance to be 
examined in acetonitrile for chromatography R and dilute to 
10.0 mL with the same solvent. 

Reference solution (a) Dissolve 50.0 mg of salicylic add R 
(impurity C) in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 1.0 mL of the solution to 100.0 mL 
with the mobile phase. 

Reference solution (b) Dissolve 10 mg of salicylic add R 
(impurity C) in the mobile phase and dilute to 10.0 mL with 
the mobile phase. To 1.0 mL of the solution add 0.2 mL of 
the test solution and dilute to 100.0 mL w-iih the mobile 
phase. 

Reference solution (c) Dissolve with the aid of ultrasound the 
contents of a vial of acerylsalicylk add for peak 
identification CRS (containing impurities A, B, D, E and F) 
in 1.0 mL of acetonitrile R . 

Column: 

— size: l ~ 0,25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(5 pm). 

Mobile phase phosphoric add R, acetonitrile for 
chromatography R, water R (2:400:600 VfVlV), 

Flow rate 1 mUmin, 

Detection Spectrophotometer at 237 nm. 

Injection 10 pL. 

Rim time 7 times the retention time of acetylsalicyiic add. 
Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity C; use the chromatogram supplied with 
acetylsalicyiic add for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, D, E and F. 

Relative retention With reference to acetylsalicyiic acid 
(retention time = about 5 min): impuriry A = about 0.7; 
impurity B = about 0.8; impurity G = about 1,3; 
impurity D = about 2.3; impurity E = about 3.2; 
impurity F = about 6.0. 

System suitability: reference solution (b): 

— resolution: minimum 6,0 between the peaks due to 
acetylsalicyiic add and impurity' C. 
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Limits: 

— impurities A, B, C, D, E_. F: for each impurity* not more 
than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 

— total ; not more than 2,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.25 per cent); 

— disregard limir. 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.03 per cent). 

Heavy metals (2 A.8) 

Maximum 20 ppm. 

Dissolve L0 g in 12 mL of acetone R and dilute to 20 mL 
with water R. 12 mL of the solution complies with test B. 
Prepare the reference solution using lead standard solution 
(1 ppm Pb) obtained by diluting lead standard solution 
(100 ppm Pb) R with a mixture of 6 volumes of water R and 

9 volumes of acetone R. 

Loss on drying {2.2.31} 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo. 

Sulfa ted ash (2. 4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

In a flask with a ground-glass stopper, dissolve 1.000 g in 

10 mL of ethanol (96 per cent) R. Add 50,0 mL of 0,5 M 
sodium hydroxide. Close the flask and allow to stand for 1 h. 
Using 0.2 mL of phcnolphthalem solution R as indicator, titrate 
with 0.5 M hydrochloric acid . Carry out a blank titration. 

I mL of 0.5 M sodium hydroxide is equivalent to 45,04 mg of 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B* C, D, B, F 



A. 4-hydroxybenzoic acid, 

HO3.C 




D. 2-[[2-(acetyloxy)benzoyl]oxy]bcn?,oic acid 
(acetylsalicylsalicyiic acid), 



E. 2-((2-hydroxybenzoyl)oxy]benzoic add (salsalate, 
salicylsalicylic add). 


0 



F. 2~{acetyioxy)benzoic anhydride (acetylsalieylic anhydride), 
____ PtiBtr 


Atenolol 

(Ph. Bur. monograph 0703) 


JJ3 




T 

CH, 


and enantiomer 


266.3 29122-68-7 

Action and use 

B eta-adrenoceptor ama gonist. 

Preparations 
Atenolol Injection 
Atenolol Oral Solution 
Atenolol Tablets 
Co-tenidone Tablets 


B. 4-hydroxy benzene-1,3-dicarboxylie add 
(4-hydroxyisophthalic acid). 



C. 2-hydroxybenzenecarboxylic add (salicylic add), 


PhEur ____ 

DEFINITION 

2-[4-{(2ttS)-2-Hydroxy-3- 

[(1 -methylethyl) amino] propoxy) phenyl] acetamide. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Sparingly soluble in water, soluble in anhydrous ethanol, 
slightly soluble in methylene chloride. 
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IDENTIFICATION 

First identification C 
Second identification A f B > D. 

A. Melting point (2.2J4): 152 X to 155 D C. 

B. Ultraviolet and visible absorption spectrophotometry 
(2.2*25)' 

Test solution Dissolve 0.100 g in methanol R and dilute to 
100 mL with the same solvent. Dilute 10.0 mL of this 
solution to 100 mL with methanol R. 

Spectral range 230-350 nm. 

Absorption maxima At 275 nm and 282 nm. 

Absorbance ram A 275 /A 2 &z = LI5 to 1 .20. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison atenolol CRS . 

D. Thin-layer chromatography (2.2.2T), 

Test solution Dissolve 10 mg of the substance to be examined 
in 1 mL of methanol R. 

Reference solution Dissolve 10 mg of atenolol CRS in 1 mL of 
methanol R. 

Plate TLC silanised silica gel F 2 u pfote R- 

Mobile phase concentrated ammonia RR methanol R (1:99 VlV), 

Application 10 ^L. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 
Solution S 

Dissolve 0.10 g in water R and dilute to 10 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than degree 6 of the range of reference solutions of the most 
appropriate colour (2.2.2, Method II ). 

Optical rotation (2.2.7) 

+ 0.10 r to -0.10°, determined on solution S, 

Related substances 

Liquid chromatography (2.2*29). 

Test solution Dissolve 50 mg of the substance to be examined 
in 20 mL of the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2 mg of atenolol for system 
suitability CRS (containing impurities B, F, G, 1 and J) in 
1.0 mL of the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— size: l * 0.125 m, 0 = 4.0 mm; 

— stationary phase: end-capped oaadecylsiiyl silica gel for 
chromatography R (5 pin), 

Aiobde phase Dissolve 1.0 g of sodium oaanesulfonaie R and 
0.4 g of tetrabutylammonium hydrogen sulfate R in l L of a 
mixture of 20 volumes of tetrahydrofuran R, 180 volumes of 
methanol R2> and 800 volumes of a 3.4 g/L solution of 
potassium dihydrogen phosphate R; adjust the apparent pH to 
3.0 with phosphoric acid R. 

Flow rate 0.6 mL/min. 


Detection Spectrophotometer at 226 nm. 

Injection 10 |iL. 

Run time 5 times the retention time of atenolol. 

Identification of impurities Use the chromatogram supplied 
with atenolol for system suitability CRS and the chromatogram 
obtained with reference solution (a) to identify the peaks due 
to impurities B, F, G, I and J. 

Relative retention With reference to atenolol (retention 
time = about 8 min): impurity B = about 0.3; 
impurity J = about 0.7; impurity I = about 0.8; 
impurity F = about 2.0 (pair of peaks); 
impurity G = about 3.5. 

System suitability, reference solution (a): 

— resolution: minimum 1.4 between the peaks due to 
impurities J (unidentified impurity) and L 

Limits: 

— correction factor* for the calculation of content, multiply the 
peak area of impurity I by 1 .5; 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 0.2 per cent); 

— impurities F, G t /: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

{0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard Hmk ; 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Chlorides (2.4.4) 

Maximum 0.1 per cent. 

Dissolve 50 mg in a mixture of 1 mL of dilute nitric acid R 
and 15 mL of water R. The solution, without further addition 
of dilute nitric acid R y complies with the test. 

Loss on drying (2*2*32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sul fa ted ash (2.4. J 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in SO mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid, determining the end-point 
paten dome trically (2.2*20). 

1 mL of 0.1 M perchloric add is equivalent to 26.63 mg of 
C14H22N2O3. 

IMPURITIES 

Specified impurities B, F, G, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5*10 . 
Control of impurities in substances for pharmaceutical use): A> D, 
E> H. 
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Atomoxetine Hydrochloride 

(Fh, Ear. monograph 2640) 


A, R-H: 2~(4*hydmxyphenyl) acetamide, 

and enantiomer 


B. 2-[4~[(2i?6)-2,3-dihydrD}£ypropoxy] phenyl] acetamide, 

and enanllomer 


D. 2- [ 4- [(2 JiS) -3-chloro- 2- 
hydroxypropoxy] phenyl] acetamide, 


H OH 


H OH 





, HC! 


CnH^ONO 291,8 82248-59-7 

Action and use 

Noradrenaline reuptake inhibitor; treatment of attention 
deficit hyperactivity disorder (ADHD). 

PhSut ____ ■ 


OH 

E. 2,2[(2-hydroxypropane-l ,3-diyl)bis(oxy-4,I - 
phenylene)] diacetamide, 


h 3 c CH S 
OH T OH 


F. 2 a 2'- [ [ (1 -me thy lethy 1} imino] bis [ (2-hydroxypropane-3,1 - 
diyl)oxy-4 5 1 -phenylene] ] diacetamide. 


h pH 


HOjC 


JU 


and enaniiomef 

C Hj 


G, 2-[4-[(2R5)-2-hydroxy-3- 
[ (1 -m ethyl ethyl) amino ] p ropoxy] phenyfl acetic acid, 



H. 2-{4- [(2/fS)-2-hydroxy-3- 

[(1 -methy lethy 1) amino] prop oxy] phenyl] acetonitrile, 

aod enantiomer 


H OH 




I. 2-[4-[(2/?S)-3-(ethylaimno}-2- 
hydroxyp ropoxy) phe ny l] ace tarnide. 

______ phEir 


DEFINITION 

(3i?)-A-Methyl-3-(2“mcthylphenoxy)-3-phenylpropan-1 - 
amine hydrochloride. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Sparingly soluble in water, soluble in anhydrous ethanol, 
practically insoluble in heptane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison atomoxetine hydroddoride CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in anhydrous ethanol R> evaporate to 
dryness and record new spectra using the residues. 

B. Isomeric purity (see Tests), 

C. It gives reaction (a) of chlorides (23A). 

TESTS 

Isomeric purity 

Liquid chromatography (2,2.29): use the normalisation 
procedure. 

Test solution Dissolve 35.0 mg of the substance to be 
examined in 2,5 mL of anhydrous ethanol R> sonicate until 
dissolution is complete and dilute to 10.0 mL with heptane R , 
Reference solution (a) Dissolve 3,5 mg oi atomoxetine 
impurity B CRS and 1 mg of atomoxetine impurity D CRS in 
5 mL of anhydrous ethanol J2, sonicate until dissolution is 
complete and dilute to 20.0 mL with heptane R. 

Reference solution (b) Dissolve 35,0 mg of the substance to be 
examined in 2.5 mL of anhydrous ethanol R , Add 1.0 mL of 
reference solution (a) and dilute to 10.0 mL with heptane R. 
Reference solution (c) Dilute 1 .0 mL of reference solution (a) 
to 100.0 mL with heptane R. 

Column: 

— rise; / = 0,25 m, 0 = 4.6 mm; 

— stationary phase: cellubse derivative of silica gel for chiral 
separation R (5 pm). 

Mobile phase Mix 1.5 mL of dkthylamine R 3 2.0 mL of 
mfiuoroacenc acid R and 150,0 mL of 2-propanol R and dilute 
to 1000 mL with heptane R. 

Flow rate 1,0 mL/min, 
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Detection Spectrophotometer at 273 nm. 

Injection 10 of the test solution and reference solutions (b) 

and (c). 

Run time 1.3 times the retention time of atomoxetine. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities B and D. 

Relative mention With reference to atomoxetine (retention 
time = about 12 min): impurity B = about 0,5; 
impurity D = about 0 + 6. 

System suitability: reference solution (b): 

— resolution: minimum 1.8 between the peaks due to 
impurities B and D, 

Limits: 

— impurity B: maximum 0.5 per cent; 

— impurity D : maximum 0.15 per cent; 

— unspecified itnpurimr. for each impurity 3 maximum 
0 J 0 per cent; 

— disregard limir. the area of the peak due to impurity B in 
the chromatogram obtained with reference solution (c) 
{0.05 per cent); disregard any peak with a relative 
retention with reference to atomoxetine of about 0.7 
(impurity A), 

Related substances 

Liquid chromatography (2.2.29), 

Solution A Dissolve 5.9 g of sodium octanesulfonate 
monohydrate R in 1000 mL of a 2.9 g/L solution of phosphoric 
add R previously adjusted to pH 2.5 with a 280 g/L solution 
of potassium hydroxide R. 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Test solution (b) Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase, 

Reference solution (a) Dilute 1 .0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10,0 mL with the mobile phase. 

Reference solution (b) Dissolve 7,5 mg of 3-(me thy lamina) -}- 
phenyipropan-1 -oi R (impurity H) and 5 mg of mandelk add R 
(impurity E) in test solution (b) and dilute to 50 mL with 
test solution (b). 

Reference solution (c) Dissolve 5 mg of atomoxetine for 
impurity A identification CRS in the mobile phase and dilute 
to 20 mL with the mobile phase. 

Reference solution (d) Dissolve 25.0 mg of atomoxetine 
hydrochloride CRS in the mobile phase and dilute to 
100.0 mL with the mobile phase, 

Column: 

— size: l - 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octykityl silica gel for 
chromatography R ( 3.5 pm); 

— temperature: 40 a C, 

Mobile phase propanol R , solution A (27:73 ViV). 

Flow rate 1.0 mUmin, 

Detection Spectrophotometer at 215 nm. 

Injection 10 pL of test solution (a) and reference solutions (a)j 
(b) and (c). 

Run time 2.5 times the retention time of atomoxetine. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities E and H; use the chromatogram supplied with 


atomoxetine for impurity A identification CRS and the 
chromatogram obtained with reference solution (c) 10 identify 
the peak due to impurity A. 

Relative retention With reference to atomoxetine (retention 
time = about 10 min): impurity E “ about 0,2; 
impurity H = about 0.3; impurity A - about 0,7, 

System suitability: reference solution (b): 

— resolution : minimum 5,0 between the peaks due to 
impurities E and H. 

Calculation of percentage contents'. 

— for each impurity, use the concentration of atomoxetine 
hydrochloride in reference solution (a). 

Limit* 

— impurity A: maximum 0,3 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total ; maximum 0,5 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2.4.8} 

Maximum 10 ppm. 

Solvent mixture ivater /?, methanol R (20:80 V/V). 

0,250 g complies with test H, Prepare the reference solution 
using 0.25 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 105 a C for 2 h. 

Sulfated ash (2.4,14) 

Maximum 0.1 per cent, determined on L0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 

Calculate the percentage content of C 17 H 22 ClNO taking into 
account the assigned content of atomoxetine 
hydrochloride CRS. 

IMPURITIES 

Specified impurities A, B, D 

Other detectable impurities (the follow ing substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C, E, 
F, G y H. 



A. JV-methvL3-phenoxy-3-phenylpropan- 1-amine^ 



B. (3S)-N-methyl-3“(2-methylphenoxy)-3“phenylpropan-1- 
amine, 
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C. (3i?)-A-methyl-3K4-methyiphefioxy)-3-phenylprQpan-1 
amine* 



Atorvastatin Calcium Trihydrate ***** 

** +* 

(Ph, Eur, monograph 2191J * 



D. (3R)~N-me thy 1 - 3-(3*me thy Iphenoxy) -3-phc nyip ropan-1 - 
amine, 



B. (25)-2-hydroxy-2-phenylacetic add (r-mandelic add)* 



F. (3S)-3-{ 3-fluoro -2 -methyl phenoxy )-iV-methy l- 3 - 
phcnylpropan-1 -amine, 


BjC 



G, 3,3'-[(2-methylbenzene-1,3-diyl)bis(oxy)] bis^-methyl-S- 
phenylpropan-1 -amine)* 



H* 3-{methylammo)-1 -phenylpropan-1 -ol 


PhBuf 


C j ^H 68 CaF 2 N 4 0,o J 3H 2 0 1209 344423-98-9 


Action and use 

HMG Co-A reductase inhibitor; lipid-regulating drug. 

PhEir _-__ 

DEFINITION 

Caldum (3 /?, 5 J?) -7 -12-(4-ftuorophenyI)-5-(l-methyIethyl)-3- 
phenyl-4-Cphenylcarbamoyl)-1//-pyrrol-1 -yl]-3,5- 
dihydroxyheptanoate trihydrate. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

It shows polymorphism (5.9), 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24), 
Comparison atorvastatin calcium trihydrate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R , evaporate to dryness and 
record new spectra using the residues. 

B, Enantiomeric purity (see Tests). 

C. Water (see Tests), 

D. Ignite. The residue gives reaction (b) of caldum (2,3,7). 
Filtration may be necessary in case the residue does not 
completely dissolve, 

TESTS 

Enantiomeric purity 

Liquid chromatography (2. 2.29), 

Solvent mixture anhydrous ethanol R r methanol R (50:50 ViV), 
Test solution Dissolve 10 mg of the substance to be examined 
in 4 mL of the solvent mixture and dilute to 10.0 raL with 
hexane R. 

Reference solution (a) Dissolve 2 mg of atorvastatin 
impurity E CRS in methanol R and dilute to 20,0 mL with the 
same solvent (solution A), Dissolve 10 mg of the substance 
to be examined in 1.25 mL of methanol /?, add 0.75 mL of 
solution A and 2 mL of anhydrous ethanol R and dilute to 
10.0 mL with hexane R . 

Reference solution (b) To 2,0 mL of the test solution add 
40,0 mL of the solvent mixture and dilute to 100.0 mL with 
hexane R, To 3,0 mL of this solution add 5 mL of the 
solvent mixture and dilute to 20.0 mL w r ith hexane R. 
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Atorvasratin Calcium Trihydrate 1-211 


Column: 

— jize: / = 0.25 m, 0 = 4,6 mm; 

— stationary phase : amylase derivative of silica gel for 
chromatography R (10 pm). 

Mobile phase tnftuoroaeetic add R> anhydrous ethanol R, 
hexane R (0.1:6:94 VIVfV)* 

Flaw rate 1.0 mLmin. 

Detection Spectrophotometer at 244 nm, 

Injection 20 pL. 

Run time \ .2 times the retention time of atorvastatin. 

Relative retention With reference to atorvastatin (retention 
time = about 44 min): impurity E - about 0.8. 

Sjotem suitability: reference solution (a): 

— resolution?, minimum 2.0 between the peaks due to 
impurity E and atorvastatin. 

Limit* 

— impurity E ; not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(OJ per cent). 

Related substances 

liquid chromatography (2.2*29), 

Test solution (a) Dissolve 40.0 mg of the substance to be 
examined in dimethylformamide R and dilute to 100.0 ml 
with the same solvent. 

Test solution (b) Dissolve 50 mg of the substance to be 
examined in dimethylformamide R and dilute to 50,0 mL with 
the same solvent. 

Reference solution (a) Dissolve 40,0 mg of atorvastatin calcium 
trihydrate CRS in dimethylformamide R and dilute to 
100.0 mL with the same solvent. 

Reference solution (b) Dilute 1.0 mL of test solution (b) to 
100.0 mL with dimethylformamide R. Dilute 1,0 mL of this 
solution to 10,0 mL with dimethylformamide R, 

Reference solution (c) Dissolve 2.5 mg of atorvastatin 
impurity A CRS, 2,5 mg of atorvastatin impurity B CRS, 

2,5 mg of atorvastatin impurity C CRS, 2.5 mg of atorvastatin 
impurity D CRS and 2.5 mg of the substance to be examined 
in dimethylformamide R and dilute to 50*0 mL with the same 
solvent. 

Column: 

— size- l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: octyisilyl silica gel for chromatography R 
(5 pm); 

— temperature: 35 *C. 

Mobile phase: 

— mobile phase A: tetrahydrqfuran R, acetonitrile R, 3.9 g/L 
solution of ammonium acetate R adjusted to pH 5.0 with 
glacial acetic acid R (12:21:67 V!V!¥)'*> 

— mobile phase B: tetrahydrofuran R, 3.9 gfL solution of 
ammonium acetate R adjusted to pH 5,0 with glacial acetic 
acid R, acetonitrile R (12:27:61 VfVJV)-> 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 * 40 

100 

0 

40-70 

100 4 20 

0 4 80 

70-85 

20 4 0 

80 4 100 


Flow rate 1.5 mL/min, 

Detection Spectrophotometer at 244 nm. 

Injection 20 pL of test solution (b) and reference solutions (b) 
and (c). 


Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities A, B, C and D. 

Relative retention With reference to atorvastatin (retention 
time = about 33 min): impurity A = about 0,8; 
impurity B = about 0,9; impurity C = about 1.2; 
impurity D = about 2.L 

If necessary, adjust the mobile phase by increasing or 
decreasing the percentage of acetonitrile or the pH of the 
ammonium acetate solution to achieve a retention time of 
about 33 min for atorvastatin. For example, raising the pH 
would decrease the retention time of atorvastatin. 

System suitability: reference solution (c): 

— resolution: minimum L5 between tire peaks due to 
impurity B and atorvastatin. 

Limits: 

— impurities A, B\ for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent); 

— impurities C> D: for each impurity, not more than 

1,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

— - unspecified impurities: for each impurity, not more chan the 

area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1,5 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent); disregard the peak due to 

dim ethylform amide, 

Sodium 

Maximum 0,4 per cent (anhydrous substance). 

Atomic absorption spectrometry (2*2*23, Method I). 

Solvent mixture hydrochloric add R> water R, methanol R 
(2:25:15 VIV/V). 

Test solution Dissolve 5,0 mg in the solvent mixture and 
dilute to 100,0 mL with the solvent mixture. 

Reference solutions Prepare the reference solutions using sodium 
standard solution (50 ppm Na) R, diluting with the solvent 
mixture. 

Source Sodium hollow-cathode lamp. 

Wavelength 589.0 nm. 

Atomisation device Air-acetylene flame. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent mixture water R, methanol R (10:90 V/V). 

It complies with test H with the following modifications. 

Test solution Dissolve 0.250 g of the substance to be 
examined in 30 mL of the solvent mixrure. 

Reference solution Dilute 0.5 mL of lead standard solution 
(10 ppm Pb) R to 30 mL with the solvent mixture. 

Blank solution 30 ml of the solvent mixture. 

Water (2.5.12) 

3,5 per cent to 5.5 per cent, determined on 0.130 g. 

ASSAY 

Liquid chromatography (2.2*29 ) as described in the test for 
related substances vrith the following modification. 

Injection Test solution (a) and reference solution (a)* 
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Calculate the percentage concern of C &6 H 68 CaF 2 N 4 O| 0 from 
the declared content of atorvastatin calcium mhydrate CRS. 

IMPURITIES 

Specified impurities A, B, C, D> E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the genera! monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use ): F, G, 
H. 



A, (3/f,5i?) -3,5 -dihydroxy-7* [5 - (1 -me thylcthyl}- 2,3-diphenyl- 
4-(pheny Icarbamoy 1) -1 //-pyrrol-1 -y 1 ] h eptanoic acid 
(desfluoroatorvas Latin), 



B. (3 RS, 5SR) -7- [2 - (4-fluoroph e ny 1) -5-{ 1 -methylethyl)-3* 
phenyl-4-(phenylcarbamoyl)-1 //-pyrrol-I-ylJ -3,5- 
dihydroxyheptanoic acid. 



C. (3i?,5/?)-7-[2,3-b]s(4-fluorophenyl)-5-( I -methylethyl)*4* 
(pheny Icarbamoy 1)-1 //-pyrrol-l -yl]-3,5-dihydroxyheptanoic 
add (fiuoroatorvastann). 



E. (3S , ,5S)-7 -(2- (4-ff uo rophenyl) -5- (1 - methyls thy I) - 3-ph enyl- 
4-(phenvlcarbamoyl)-1 //-pyrrol-1 -y I]-3,5-dLhydroxyhepianoic 
add (em-atorvastatin), 



F. (3R,5F)-7-[ [(3R,5/0-7-[2-(4-fluorophenyl)-5- 
(1 -methyl ethyl)-3-pheny 1-4-(phenylcafbamoyl)-l //-pyrrol-1 
y 1] -3,5 -dihydr oxyheptanoy 1] amino] -3,5-dihydroxyheptanoic 
acid, 



G. (3/?,5F)-7-[2-(4-fluorophenyl)-5-( l-methylethyl)-3- 
phenyl-4-(phenylcarbamoyl)- lH-pyiroI-1 -yl]-5-hydr©xy-3- 
methoxyheptanoic add (3-0-methylatorvastatin) a 




H. (4R,6J?)-6-[2-[2-(4-fluoraphenyl)-5-( l-methylethyl)-3- 
phenyl-4- (phenyl carbamoyl) -1 //-pyrrol -1 -yl] ethyl] -4- 
hydroxytetrahydro-2//-pyran-2-one. 

_ _ _. PhEi* 


D, 3 - [(4-fluoropheny l) carb ony 1 ]-2-(2 -methylpropanoyl)-N, 3- 
di pheny loxirane- 2 -carboxamide, 
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Atovaquone 1-213 


Atovaquone 

(Ph Eur monograph 2192) 



C 22 H^C]0 3 366.8 95233-I&4 

Action and use 

Antiprotozoal (malaria). 

PhEur ___ 

DEFINITION 

2-[mnu-4-(4-Chlorophcnyl)cyctohexyl]-3- 
hydroxynaphthalene-1,4-dione. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Yellow, crystalline powder. 

Solubility 

Practically insoluble in water* sparingly soluble in methylene 
chloride, very slightly soluble in methanol. 

It shows polymorphism (5.9) . 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

C omparis on atovaquone CRS. 

If the spectra obtained show differences, dissolve 0.1 g of the 
substance to be examined and 0.1 g of the reference 
substance separately in 2.5 mL of a 50 g/L solution of 
potassium hydroxide R in methanol R. Filter the solutions and 
add each filtrate dropwise to a mixture of 0.8 mL of acetic 
acid R and 1.5 mL of methanol /?, stirring continuously. 

Filter, wash the residues with methanol R and then with 
water R, and dry under vacuum at 55 U C, Record new 
spectra using the residues. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light . 

Solvent mixture water R, acetonimk R1 (20:80 ViV). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 25.0 mg of atovaquone CRS in 
the solvent mixture and dilute to 100.0 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 2.5 mg of atovaquone for system 
suitability CRS (containing impurities B and C) in the solvent 
mixture and dilute to 10.0 mL with the solvent mixture. 
Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column: 

— size: / = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaadecylsilyt silica gel for 
chromatography R (5 pm). 

Mobile phase phosphoric acid R, methanol R2, water for 
chromatography /?, acetonitrile R1 (0.5:17.5:30:52.5 VfVlVlV), 


Flow rate 2.5 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of atovaquone. 
Identification of impurities Use the chromatogram supplied 
with atovaquone for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B and C. 

Relative retention With reference to atovaquone (retention 
time - about 15 min): impurity B = about 0.85; 
impurity C = about 0.90. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurity C and atovaquone; 

— peah-to-valley ratio : minimum 1.5, where H p = height 
above the baseline of the peak due to impurity C and 
H tJ = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity B. 

Calculation of percentage contents: 

— for each impurity, use the concentration of atovaquone in 
reference solution (c). 

Limits: 

— impurity B: maximum 0.5 per cent; 

— impurity C: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.6 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5.12) 

Maximum 0.3 per cent, determined on OJOQ g using the 
evaporation technique: 

— temperature: 160 *C; 

— heating time: 3 min; 

— flow rate: 50 mL/min. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C2 2 H l9 C10 3 taking into 
account the assigned content of atovaquone CRS. 

IMPURITIES 

Specified impurities B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.M 
Control of impurities m substances for pharmaceutical use): A, D. 



A. 2-[trans-4- (4-chloropheny I)cyclohexyl]* 1 -oxo-1 H-indene- 
3-carboxylic acid, 
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consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability and validation. The general 
method 2.5.41. Methyl, ethyl and isopropyl bemenesulfonaie in 
active substances is available to assist manufacturers. 


B. 2-[cw-4-(4-chJoropheny 1)cyclohexyl] -3- 
hydroxynaphthalene-L4~dione 3 



C, 2-[(l J?^)-4-(4-chlorophenyl)cycIohex-3-en-1 -yl] -3- 
hydroxynaphthalene-1 t 4--dione 3 



D. 2- [tra m-4- (4-chiorophenyl) cydohexyl] -3- 
methoxynaphthaJene*l ,4-dione. 

_______ Ph&r 


Atracurium Besilate 

(Ph. Eur. monograph 1970) 



CbsHbMA* 1243 


64228-31-5 


Action and use 

Non-depolarizing neuromuscular blocker, 

Pfi Eu ______ 

DEFINITION 

Mixture of the cis-cis, cis-trans and trans-tram isomers of 
2,2 *- [pentane-1,5-diyl bis [oxy (3-oxopropane-l ,3-diyl)]] bis [ 1 - 
(3,4-dime thoxybenzy I) *6,7 -d imethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium] d ib enzenesulfona te. 

Content 

96.0 per cent to 102,0 per cent (anhydrous substance). 

PRODUCTION 

It is considered that alkyl benzenesulfonate esters are 
genotoxic and are potential impurities in atracurium besilate. 
The manufacturing process should be developed taking into 


CHARACTERS 

Appearance 

White or yellowish-white, slightly hygroscopic powder. 

Solubility 

Soluble in water, very soluble in acetonitrile, in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison atracurium besilate CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The 3 principal isomeric peaks in the chromatogram 
obtained with test solution (a) are similar in retention time to 
those in the chromatogram obtained with reference 
solution (a), 

TESTS 
Solution S 

Dissolve 1.00 g in water R and dilute to 100 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method IT). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. 

Test solution (b) Dissolve 0.100 g of the substance to be 
examined in mobile phase A and dilute to 10,0 mL with 
mobile phase A, 

Reference solution (a) Dissolve 50.0 mg of atracurium 
besilate CRS in mobile phase A and dilute to 50.0 mL with 
mobile phase A, 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100,0 mL with mobile phase A. 

Reference solution (c) Dissolve 20.0 mg of methyl 
bensenesulfimate R in acetonitrile R and dilute to 100.0 mL 
with the same solvent. Dilute 50 pL of the solution to 
100.0 mL with mobile phase A, 

Reference solution (d) Dissolve 2,0 mg of atracurium for peak 
identification CRS (containing impurities AI, A2, B, Cl, G2, 
Dl, D2, E, G and K) in 2,0 mL of mobile phase A. 

Reference solution (e) Dissolve 2.0 mg of atracurium for 
impurity F identification CRS in 2,0 mL of mobile phase A, 
Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (5 pm). 

Mobile phase ; 

— mobile phase A\ mix 5 volumes of methanol R, 20 volumes 
of acetonitrile R and 75 volumes of a 10.2 g/L solution of 
potassium dihydrogen phosphate R previously adjusted to 
pH 3.1 with phosphoric acid R; 

— mobile phase B: mix 20 volumes of acetonitrile R, 

30 volumes of methanol R and 50 volumes of a 10.2 g/L 
solution of potassium dikydrogen phosphate R previously 
adjusted to pH 3,1 with phosphoric acid R; 
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Atracurium Besilate 1-2 3 5 


Time 

(min) 

Mobile pbra A 
(per cent V/V) 

Mobile pbue B 
(per cent V/V) 

0 « 5 

SO 

20 

5-15 

80 ->40 

20*60 

15-25 

40 

60 

25 - 30 

40 * 0 

60* 100 

30-45 

0 

100 


Flow rate 1 rnUmin. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL of test solution (a) and reference solutions (a), 
(b)j (d) and (e). 

Identification of impurities Use the chromatogram obtained 
with reference solution (d) and the chromatogram supplied 
with atracurium for peak identification CRS to identify the 
peaks due to impurities Al, A2, B, Cl, C2, Dl, D2, E, G 
and K; use the chromatogram obtained with reference 
solution (e) and the chromatogram supplied with atracurium 
for impurity F identification CRS to identify the peak due to 
impurity F. 

Relative retention With reference to the atracurium cis-as 

isomer (retention time = about 30 min): 

impurity E = about 0*2; impurity F - about 0*25; 

impurity G - about 0.3; impurity Dl = about 0.45; 

impurity D2 = about 0.5; atracurium 

trans-tram isomer = about 0.8; atracurium 

cis-tram isomer = about 0.9; impurity Al = about 1.04; 

impurity II = about L07; impurity HI “ about 1.07 

(shoulder on the front of peak A2); impurity A2 (major 

isomer) - about 1.08; impurity Kl = about 1,09 (shoulder 

on the tail of peak A2); impurity 12 (major 

isomer) = about LI2; impurity H2 (major isomer) = about 

1.12; impurity K2 (major isomer) = about LI 2; 

impurity B = about 1.15; impurity Cl = about L2; 

impurity C2 (major isomer) = about 13. 

System suitability: 

— resolution: minimum 1.5 between the peaks due to the 
atracurium trans-tram isomer and the atracurium cis-tram 
isomer, and minimum 1.5 between the peaks due to the 
atracurium cis-trans isomer and the atracurium cis-ds 
isomer in the chromatogram obtained with reference 
solution (a); 

— peak-to-valley ratio: minimum 1.2, where H p = height 
above the baseline of the peak due to impurity Al and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
atracurium cis-ds isomer in the chromatogram obtained 
with reference solution (d)* 

Limits: 

— correction factor, for the calculation of content* multiply the 
peak area of impurity G by 0.5; 

— impurity E: not more than 1.5 times the sum of the areas 
of the peaks due to the atracurium cis-ds s tram-tram and 
cis-trans isomers in the chromatogram obtained with 
reference solution (b) (1.5 per cent); 

— impurities A, D: for each impurity', for the sum of the 
areas of the 2 isomer peaks, not more than L5 times die 
sum of the areas of the peaks due to the atracurium 
ctr-ds, rrarw-rnwr and cis-trans isomers in the 
chromatogram obtained with reference solution (b) 

(1.5 per cent); 

— impurity C: for the sum of the areas of the 2 isomer peaks, 
not more than the sum of the areas of the peaks due to 
the atracurium cis-ds> tram-tram and cis-trans isomers in 


the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— impurities F f G: for each impurity, not more than the sum 
of the areas of the peaks due to the atracurium ds-ds 3 
trans-tram and efr-mms isomers in the chromatogram 
obtained with reference solution (b) (1.0 per cent); 

— impurities H, 1 3 K: for the sum of the areas of the isomer 
peaks of these impurities, not more than the sum of the 
areas of the peaks due to the atracurium cis-cis 3 tram-trans 
and cis-rram isomers in the chromatogram obtained with 
reference solution (b) (1,0 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the sum of the areas of the peaks due to the 
atracurium cis-ds 3 trans-tram and: cis-trans isomers in the 
chromatogram obtained with reference solution (b) 

(0,10 per cent); 

— total: not more than 3.5 times the sum of the areas of the 
peaks due to the atracurium cis-cis^ tram-tram and cis-trans 
isomers in the chromatogram obtained with reference 
solution (b) (3.5 per cent); 

— disregard limit. 0.05 times the sum of the areas of the 
peaks due to the atracurium dr-ds, trans-tram and cis-trans 
isomers in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Impurity J 

Liquid chromatography (2*2.29) as described in the test for 

related substances with the following modifications. 

Mobile phase: 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 5 

80 

20 

5 - 15 

80 * 75 

20*25 

15 - 25 

75 

25 

25-30 

75* 55 

25*45 

30-38 

55*0 

45* ICO 

38-45 

0 

100 


Detection Spectrophotometer at 217 nm* 

Injection 100 |iL of test solution (b) and reference 
solution (c). 

Retention time Impurity J = about 25 min; atracurium 
tram-trans isomer = about 38 min* 

Limit: 

— impurity J: not more than the area of the principal peak in 
the chromatogram obtained w r ith reference solution (c) 

(10 ppm). 

Isomer composition 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. Use the 
normalisation procedure. 

Injection Test solution (a). 

Limits: 

— atracurium cis-ds isomer. 55.0 per cent to 60.0 per cent, 

— atracurium ds-tmns isomer. 34*5 per cent to 38,5 per cent, 

— atracurium trans-trans isomer 5.0 per cent to 6.5 per cent. 

Water (2.5.12) 

Maximum 5*0 per cent, determined on 1.000 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 
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ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection Test solution (a) and reference solution (a). 
Calculate the percentage content of from 

the sum of the areas of the peaks due to the 3 isomers. 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 C to 8 °C. 

IMPURITIES 

Specified impurities A, C, D t E y F> G, H s I f J t K 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): B. 


C. 1 -(3 l 4-dimethoxyben2yl)-2-(3j 11 -dioxo-4,10-dioxatridec- 
12*enyl)"6 l 7“dimethoxy-2-methyl-l ,2,3,4- 
tetrahydroisoqumolinium (Cl = tratis isomer, C2 = cis 
isomer), 


D, l-(3 J 4-dimethoxyben2yl)-2'[3-[C5*hydroxypentyl)oxy]-3- 
oxopropylJ-6,7-dimcthoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium (D1 = tram isomer, D2 = or 
isomer), 


A, l-(3,4-dimeffioxybenzyl)-2-[13-Il-(3,4-dimethoxybenzyl)- 
6,7-dime thoxy-S^-dihydroisoquinoHn^ lH)-yl]*3,11- 
dioxo-4,10-dioxatridecyl]-6 s 7*dimethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium (A1 = tram isomer, A2 = cis 
isomer), 



F. 1 -(3,4-dime thoxybenzyl)-6,7-dimethoxy-2,2-dimethyL 
1,2,3,4-tetrahydroisoqumoliniiim, 


B. pentane-1,5-diyI bis[3-f l-(3,4-dimethoxybenzyl)-6,7- 

dimethoxy ~3,4-dihy droisoquinolin-2( 1 H)-y\] propanoate), G, l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2-methyLl 3 2 J 3,4- 

tetrahydroisoquinoline, 







2-(2-carboxy ethyl)-I-(3,4-d imethoxybenzy J)-6,7- 
dimethoxy-2~methy 1-1,2,3,4-tetrah y droisoquinolini um, 
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Atropine 

(Ph Eur monograph 2056} 


and enantiomer 


CnH^NOs 289.4 51-55-8 

Action and use 
Anticholinergic. 



H. 2,2 J -[hexane-1 j6-diylbis(oxy(3-oxopropane-1,3- 
diyO))bisfl-C3,4-dimethoxyben2yl)-6 > 7-dimethojcy-2- 
methyl-1,2,3,4-tciiahydroisoquinoliniuin] (HI “ cis-trans 
isomer, H2 = cis-cis isomer), 



1. 2,2[(3-methylpentane-1 ,5-diyl)bis [oxy(3-oxopropane- 
1,3-diyI)] ]t>is 11 -(3 s 4^methoxybenz> , l)-6 J 7-dime!hoxy*2- 
methyl-LS^^-tetrahydroisoquinolimum] (II = cis-trans 
isomer, 12 = cis-ds isomer). 



J. methyl benzenesulfonate. 



K. 2,2[hexane-1,5-diylbis|oxy(3-oxopropane-1,3* 
diyl)]]bis[l-(3 J 4-dimethoxybenzyl)-6 J 7-dimethoxy T -2- 
methyl-1,2,3,4-tctrahydroisoquinolmium]. 

_____ PhEiM 


Ph Eur __ _ _ ___ 

DEFINITION 

(l^^^S^-g-Methyl-S-a^abicyclop.!. 1 ]oct-3-yl (2/?S)-3- 
hydroxy-2-pheny Ip ropanoa te, 

Content 

99.0 per cent to 101.0 percent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

First identification: A , B f £. 

Second identification: A f C > D t E, 

A. Melting point (2.2.14): 115 D C to 119 X. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison atropine CRS- 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of atropine CRS in 
methanol R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R > water R, acetone R 
(3:7:90 VlViV). 

Application 10 pL. 

Development Over half of the plate. 

Dtying At 100-105 X for 15 min. 

Detection After cooling, spray with dilute potassium 
iodobismuthate solution R. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution- 

D. Place about 3 mg in a porcelain crucible and add 0.2 mL 
of fuming nitric add R. Evaporate to dryness on a water-bath. 
Dissolve the residue in 0.5 mL of a 30 g/L solution of 
potassium hydroxide R m methanol /?; a violet colour develops, 

E. Optical rotation (see Tests). 

TESTS 

Optical rotation (2.2.7) 

-0.70* to + 0.05* (measured in a 2 dm tube). 

Dissolve 1.25 g in ethanol (96 per cent) R and dilute to 
25.0 mL with the same solvent. 
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Related substances 

Liquid chromatography (2*2*29). 

Test solution Dissolve 24 mg of the substance to be examined 
in mobile phase A and dilute to 100*0 mL with mobile 
phase A* 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A* Dilute 1.0 mL of this 
solution to 10*0 mL with mobile phase A. 

Reference solution (b) Dissolve 5 mg of atropine 
impurity B CRS in the test solution and dilute to 20.0 mL 
with the test solution* Dilute 5*0 mL of this solution to 
25*0 mL with mobile phase A* 

Reference solution (c) Dissolve the contents of a vial of atropine 
for peak identification CRS (containing impurities A, D 3 E, F, 
G and H) in L0 mL of mobile phase A* 

Reference solution (d) Dissolve 5 mg of tropic acid R 
(impurity C) in mobile phase A and dilute to 10*0 mL with 
mobile phase A. Dilute 1.0 mL of the solution to 100.0 mL 
with mobile phase A. Dilute 1*0 mL of this solution to 
10.0 mL with mobile phase A* 

Column: 

— size: / = 0.10 m, 0 = 4.6 mm; 

— stationary* phase: octadecyhiiyl silica gel for chromatography R 
(3 pm). 

Mobile phase: 

— mobile phase A: dissolve 3.5 g of sodium dodecyl sulfate R in 
606 mL of a 7.0 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 3.3 with a 5.8 g/L 
solution of phosphoric acid R, and mix with 320 mL of 
acetonitrile RJ ; 

— mobile phase B: acetonitrile Rl ; 


Time 

MabUc phase A 

Mobile phase B 

Onto) 

(percent V/V) 

(percent V/V) 

0-2 

95 

5 

2-20 

9S*70 

5*30 


Flow rate I mUmin. 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with atropine for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, D, E, F, G and H; use the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity B; use the chromatogram 
obtained with reference solution (d) to identify the peak due 
to impurity C* 

Relative retention With reference to atropine (retention 
time = about 11 min): impurity C - about 0.2; 
impurity E = about 0.67; impurity D = about 0*73; 
impurity F - about 0.8; impurity B - about 0.80; 
impurity H = about 0.93; impurity G = about 1.1; 
impurity A = about 1.7. 

System suitability: reference solution (b): 

— resolution: minimum 2.5 between the peaks due to 
impurity E and atropine. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity A = 0*6; 
impurity C = 0.6; 


— impurities E y H: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent); 

— impurities A, B, C y D 3 F, G : for each impurity, not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.2 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*5 per cent); 

— disregard limit: 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent)* 

Loss on drying (2.2.22) 

Maximum 0.2 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 2 h. 

ASSAY 

Dissolve 0.250 g in 40 mL of anhydrous acetic acid R, heating 
if necessary, and allow to cool. Titrate with 0.1 M pcrchbric 
arid, determining the end-point potentiomemcally (2.. 2* 20)* 

1 mL of OJ Af perchloric arid is equivalent to 28.94 mg 
of CnH^NOj* 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H. 



A. (1 R,3r,5S)-8-methyl-8-azabicydo[3.2* 1 ]oct-3-yl 
2-phenylpropenoate (apoatropine), 



B* (lK^r^SJ-S-azabicyclop.S.lloct-S-yl (2tf5)-3-hydroxy-2- 
phenylpropanoate (noratropine). 



C. (2/?S)-3-hydroxy-2-phenyIpropanoic acid (tropic arid), 



a iid eptaner at C" 


D* (1 /?,35,5i?,6f?5)-6-hydroxy~8~methyi-8- 

azabicyclo j 3.2* 1 Joct-3-yl (25)-3-hydroxy-2-phenylpropanoate 

(6-hydroxyhyoscyamine), 
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N-CHj 


\ H 

OH 


and epimer at C* 


-H 


OH 


E. (IS, 3R } 5S t 6RS) -6-hydroxy-8~methy 1-8- 
a wabicycl o [ 3.2.1 ] o ct-3-yI (25) -3 -hydroxy-2-phenyIpropanoate 
(7 -hydroxyhyoscy amine) , 



■4 


H 


\ H 

OH 


n-ch 3 > 
H 


F, (I R j2/? J 45,55 l 7j)-Q-meth>i-3-oxa-9“ 
ai^Tricyelo[3.3. L0 2 * 4 ]non-7-yl (25)-3-hydroxy-2- 
phenytpropanoate (hyoscine). 



G. (lF,3r,5S)-8-methyl-8-azabicyclo[3.2,l]oct-3~yl (2RS}-2+ 
hydroxy- 3-ph envlpropanoate (Li ttorine), 

H, unknown structure. 


PtiBw 


Atropine Sulfate 

Atropine Sulphate 
(Ph. Eur. monograph 0068) 


** * 

# * 
* * 
* . * 



OH 


C viHtflN^O i oSjH^O 

Action and use 

Anticholinergic. 

Preparations 

Atropine Eye Drops 
Atropine Eye Ointment 
Atropine Injection 
Atropine Tablets 

PhEit ___ 


( H*$0 4h h 2 o 


2 and enantiomer 


695 


5908-99-6 


DEFINITION 

Bis [ (1 J?,3r, 5 S) -8 -methyl- 8 -azabicycl o [ 3 ♦ 2.! ] oct-3-yl (2 RS) - 3 - 
hydroxy-2-phenylpropanoate] sulfate monohydrate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 


Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, B, E. 

Second identification C, D, £, F. 

A. Optical rotation (see Tests), 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison atropine sulfate CRS. 

C. Dissolve about 50 mg in 5 mL of water R and add 5 mL 
of picric acid solution R. The precipitate, washed with water R 
and dried at 100-105 *C for 2 h, melts (2.2.14) at 174 *C to 
179 °G. 

D. To about 1 mg add 0.2 mL of fuming nitric acid R and 
evaporate to dryness in a water-bath. Dissolve the residue in 
2 mL of acetone I? and add 0.1 mL of a 30 g/L solution of 
potassium hydroxide R in methanol R. A violet colour develops. 

E. It gives the reactions of sulfates (2,3.1), 

F. It gives the reaction of alkaloids (2,3.1). 

TESTS 

pH (2.2.2) 

4.5 to 6,2. 

Dissolve 0.6 g in carbon dioxide~free water R and dilute to 
30 mL with the same solvent. 

Optical rotation (2.2.7) 

—0,50° to -f 0.05 s (measured in a 2 dm tube). 

Dissolve 2.50 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

liquid chromatography (2.2.29). 

Test solution Dissolve 24 mg of the substance to be examined 
in mobile phase A and dilute to 100,0 mL with mobile 
phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dissolve 5 mg of atropine 
impurity B CRS in the test solution and dilute to 20 mL with 
the test solution. Dilute 5 mL of this solution to 25 mL with 
mobile phase A. 

Reference solution (c) Dissolve the contents of a vial of atropine 
for peak identification CRS (containing impurities A, D, E, F, 
G and H) in 1 mL of mobile phase A, 

Reference solution (d) Dissolve 5 mg of tropic add R 
(impurity C) in mobile phase A and dilute to 10 mL with 
mobile phase A. Dilute 1 mL of the solution to 100 mL with 
mobile phase A. Dilute 1 mL of this solution to 10 mL with 
mobile phase A. 

Column; 

— size: /= 0.10 m, 0 - 4.6 mm; 

— stationary phase ; octadccylsdyl silica gel for chvmatogrophy R 
(3 pm). 

Mobile phase ; 

— mobile phase A: dissolve 3,5 g of sodium dodecyl sulfate R in 
606 mLofa7.0g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 3.3 with 

0 , 05 M phosphoric add , and mix with 320 mL of 
acetonitrile R1‘, 

— mobile phase B\ acetonitrile /?/; 
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Time 

Mobile phuc A 

Mobile phase B 


H 

(min) 

(per cent V/V) 

(per cent V/V) 

l 1 I H V 


0-2 

95 

5 


N-CH, 

2-20 

95 -> 70 

54 30 

ch 2 

H 


Flow rate ] mUmin . 

Detection Spectrophotometer at 210 nm, 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with atropine for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, D, E, F, G and H. Use the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity B, and use the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity C. 

Relative retention With reference to atropine (retention 
time = about 11 min): impurity C - about 0,2; 
impurity E = about 0.67; impurity D = about 0.73; 
impurity F = about 0,8; impurity B = about 0.89; 
impurity H = about 0.93; impurity G = about LI; 
impurity A = about 1.7. 

5yr£em suitability: reference solution (b); 

— resolution: minimum 2.5 between the peaks due to 
impurity B and atropine. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 0.6; 
impurity C = 0.6; 

— impurities E s H\ for each impurity* not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent); 

— impurities A f C, D } F, G: for each impurity, not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,2 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) {0,10 per cent); 

— total: not more than 5 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard litnir, 0,5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Water (25 /2) 

2,0 per cent to 4.0 per cent, determined on 0.500 g. 

Sulfaced ash (2. 4A 4) 

Maximum 0.1 per cent* determined on 1,0 g. 

ASSAY 

Dissolve 0.500 g in 30 mL of anhydrous acetic acid i?, 
warming if necessary. Cool the solution. Titrate with 0 .1 M 
perchloric add y determining the end-point potentiometrically 

( 2 . 2 . 20 ), 

1 mL of 0.1 M perchloric acid is equivalent to 67.68 mg 
of 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, D, E, F, G, H, 


A. (li^^rjS^-S-methyl-B-azabicyclofS.S.l]oct-3-yl 
2-phenyipropenoate (apoatropine), 


H 



B, (1 J?,3r,5S)-8-a2abicyclo[3.2. lJoct-3-yl (2J?5)-3-hydroxy-2- 
phenylpropanoate (noratropine). 



C, (2/?5)-3-hydroxy-2-phenylpropanoic acid (tropic add), 



and eprmer at C* 


D. (1 R y 3S y 5 RybRS) -6 -bydroxy-S-methyt- 8- 
azabicydo[3.2, l]oct*3-yl (25)-3-hydroxy-2-phenylpropanoate 
(6-hydroxy hyoscy amine) * 



and apimef at C* 


E. (1 S,3#*55,6/?5)-6-hydroxy-8-methyL8- 

azabicyclol3.2.1 ]oct-3-yl (2S)-3-hydroxy-2-phenylpropanoate 

(7-hy droxyhy os cy am ine), 



F. (Ii?,2i?,45*5S,7j)-9-methyl-3-oxa-9- 
azameydo[3,3.1,0 2l4 ]non-7-yl (25)-3~hydroxy-2- 
phenylpropanoate (hyosdne). 



G, (li?,3r 1 55)-8-methyl-8’-azabicydo[3.2.1]oa-3-yl (2RS)-2- 
hydroxy-3-phenyIprop an oatc (linorine). 

H. unknown structure, 

_-___ Ph£ur 
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Attapulgite 

Action and use 

Excipient. 

DEFINITION 

Attapulgite is a purified native hydrated magnesium 
aluminium silicate essentially consisting of the clay mineral 
palygorskite. 

CHARACTERISTICS 

A light } cream or buff very fine powder, free or almost free 
from gritty particles. 

IDENTIFICATION 

A. Ignite 0.5 g with 2 g of anhydrous sodium carbonate for 
20 minutes, cool and extract with 25 mL of boiling water. 
Cool, filter, wash the residue with water and add the 
washings to the filtrate. Reserve the residue for test B, 
Cautiously acidify the combined filtrate and washings with 
hydrochloric acid > evaporate to dryness* moisten the residue 
with 0.2 mL of hydrochloric acid, add 10 mL of water and stir. 
A white, gelatinous precipitate is produced, 

B, Wash the residue reserved in test A with water and 
dissolve in 10 mL of 2m hydrochloric acid , To 2 mL of the 
solution add a 10% w/v solution of ammonium thiocyanate. 

An intense red colour is produced. 

C. To 2 mL of the solution obtained in test B add 1 mL of 
strong sodium hydroxide solution and filter. To the filtrate add 
3 mL of ammonium chloride solution. A gelatinous white 
precipitate is produced. 

D, To 2 mL of the solution obtained in test B add 
ammonium chloride and an excess of 1 3.5m ammonia and 
filter. To the filtrate add 0.15 mL of magneson reagent and an 
excess of 5m sodium hydroxide, A blue precipitate is produced. 

TESTS 

Acidity or alkalinity 

pH of a 5% w/v suspension in carbon dioxide-free water, after 
shaking for 5 minutes, 7.0 to 9.5, Appendix V L, 

Adsorptive capacity 

Moisture adsorption, 5 to 14% when determined by the 
following method. Dry in air and powder a sufficient quantity 
of the substance being examined and pass through a sieve 
with a nominal mesh aperture of 150 pm. Spread 0.5 g as a 
thin layer on a previously weighed piece of aluminium foil 
(60 mm x 50 mm) of nominal gauge 17.5 pm and transfer 
to a desiccator containing a dish of sodium chloride crystals 
partially immersed in saturated brine at 25 Q . After 4 hours, 
remove from the desiccator and weigh immediately. Dry in 
an oven at 110" for 4 hours, allow to cool in a desiccator and 
weigh. The moisture adsorption is the gain in weight of the 
substance being examined expressed as a percentage of its 
oven-dried weight. 

Arsenic 

To 0 .13 g add 5 mL of water , 2 mL of sulfuric acid and 
10 mL of sulfur dioxide solution and evaporate on a water bath 
until the sulfur dioxide solution is removed and the volume 
reduced to about 2 mL, Transfer the solution to the 
generator flask with the aid of 5 mL of water. The resulting 
solution complies with the limit test for arsenic , Appendix VH 
(8 ppm). 

Acid-soluble matter 

Boil 2 g with 100 mL of 0.2 m hydrochloric acid under a reflux 
condenser for 5 minutes, cool and filter. Evaporate 50 mL of 


the filtrate to dryness. The residue, after ignition at about 
600 " for 30 minutes* weighs not more than 0.25 g. 

Water-soluble matter 

Boil 10 g with 100 mL of water under a reflux condenser for 
5 minutes, cool and filter. Evaporate 50 mL of the filtrate to 
dryness. The residue, after ignition at 600~ for 30 minutes, 
weighs not more than 50 mg. 

Loss on drying 

When dried to constant weight at 105% loses not more than 
17.0% of its weight. Use 1 g. 

Loss on ignition 

When ignited at 600% loses 15.0 to 27,0% of its weight 
Use 1 g. 


Activated Attapulgite 

Action and use 

Antidiarrhoeal, 

DEFINITION 

Activated Attapulgite is a purified native hydrated magnesium 
aluminium silicate essentially consisting of the clay mineral 
palygorskite that has been carefully heated to increase its 
adsorptive capacity. 

CHARACTERISTICS 

A light, cream or buff, very fine powder, free or almost free 
from gritty particles. 

IDENTIFICATION 

A. Ignite 0.5 g with 2 g of anhydrous sodium carbonate for 
20 minutes, cool and extract with 25 mL of boiling water. 
Cool* filter* wash the residue with water and add the 
washings to the filtrate. Reserve the residue for test B. 
Cautiously acidify the combined filtrate and washings with 
hydrochloric acid , evaporate to dryness, moisten the residue 
with 0,2 mL of hydrochloric acid , add 10 mL of water and stir, 
A white, gelatinous precipitate is produced, 

B, Wash the residue reserved in test A with water and 
dissolve in 10 mL of 2m hydrochloric acid. To 2 mL of the 
solution add a 10% w/v solution of ammonium thiocyanate* 

An intense red colour is produced, 

C, To 2 mL of the solution obtained in test B add l mL of 
strong sodium hydroxide solution and filter. To the filtrate add 
3 mL of ammonium cMoride solution, A gelatinous white 
precipitate is produced. 

D. To 2 mL of the solution obtained in test B add 
ammonium chloride and an excess of 1 3,5m ammonia and 
filter. To the filtrate add 0,15 mL of magneson reagent and an 
excess of 5 m sodium hydroxide , A blue precipitate is produced, 

TESTS 

Acidity or alkalinity 

pH of a 5% w/v suspension in carbon dioxide-free water , after 
shaking for 5 minutes, 7.0 to 9.5, Appendix V L. 

Arsenic 

ToO,13gadd5 mL of water, 2 mL of sulfuric acid and 
10 mL of sulfur dioxide solution and evaporate on a water bath 
until the sulfur dioxide solution is removed and the volume 
reduced to about 2 mL, Transfer the solution to the 
generator flask with the aid of 5 mL of water. The resulting 
solution complies with the limit test for arsenic * Appendix VII 
(8 ppm). 
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Acid-soluble matter 

Boil 2 g with 100 mL of 0,2 m hydrochloric acid under a reflux 
condenser for 5 minutes* cool and filter. Evaporate 50 mL of 
the filtrate to dryness. The residue* after ignition at about 
600 : for 30 minutes * weighs not more than 0,25 g. 

Water-soluble matter 

Boil 10 g with 100 mL of water under a reflux condenser for 
5 minutes, cool and filter. Evaporate 50 mL of the filtrate to 
dryness. The residue* after ignition at 600° for 30 minutes, 
weighs not more than 50 mg. 

Adsorptive capacity 

In a stoppered bottle shake 1.0 g> in very fine powder^ with 
50 mL of a 0.12% w/v solution of methylene blue for 
5 minutes, allow to settle and centrifuge. The colour of the 
clear supernatant solution is not more intense than that of a 
0.0012% w/v solution of methylene blue. 

Loss on drying 

When dried to constant weight at 105°, loses not more than 
4.0% of its weight. Use 1 g. 

Loss on ignition 

When ignited at 600% loses not more than 9.0% of its 
weight. Use 1 g. 


Azapropazone 



C| 6 H 25 N 4 0 2 ,2H,0 336.4 13539-59-8 (anhydrous) 

Action and use 

Cydo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparations 

Azapropazone Capsules 

Azapropazone Tablets 

DEFINITION 

Azapropazone is 5-dimethylamino-9-methyl-2- 
propy Ip yrazol o [ 1 *2-a] [ 1 *2,4] benzo triazine-1 *3 (2 H) -di one 
dihydrate. It contains not less than 99.0% and not more than 
101 . 0 % of C 16 H 20 N 4 O 2 * calculated with reference to the 
anhydrous substance. 

CHARACTERISTICS 

A white to pale yellow* crystalline powder. 

Very slightly soluble in water, soluble in ethanol (96%); 
it dissolves in solutions of alkali hydroxides. 

IDENTIFICATION 

A. The infrared absorption spectrum, Appendix II A, is 
concordant with the refemice spectrum of azapropazone 
(RS 016). 

B. The light absorption * Appendix II B, in the range 230 to 
350 nm of a 0.0008% w/v solution in 0,1 m sodium hydroxide 
exhibits two maxima* at 255 nm and 325 nm. The 
absorbances at 255 nm and 325 nm are about 0.86 and 0,18 
respectively. 


TESTS 
Acetic acid 

Not more than 0 . 2 %, determined by the following method. 
Dissolve 10 g in 25 mL of methanol, add 75 mL of water and 
carry out a potemiometric titration. Appendix VIII B, using 
0,1 m sodium hydroxide VS as titrant to a pH of 5.9, Each mL 
of 0- 1m sodium hydroxide VS is equivalent to 6.005 mg of 
acetic acid, C 2 H 4 O 2 . 

Related substances 

Carry out the following operations in subdued light using 
low-actinic glassware without delay. Carry' out the method 
for liquid chromatography 7 Appendix 111 D, using the following 
solutions in a mixture of 1 volume of phosphate buffer pH 4.0 
and 3 volumes of methanol* 

( 1 ) 0 . 10 % w/v of the substance being examined. 

(2) 0.00010% w/v of azapropazone impurity A BPCRS , 

(3) 0.00025% w/v of azapropazone impurity B BPCRS. 

(4) 0.00025% w/v of azapropazone impurity C BPCRS. 

(5) 0.0001% w/v of the substance being examined, 

( 6 ) 0.00005% w/v of die substance being examined, 

(7) 0.1% w/v of azapropazone impurity standard BPCRS, 
CHROMATOGRAPHIC conditions 

(a) Use a stainless steel column (30 cm x 3,9 mm) packed 
with octadecyhilyl silica gel for chromatography (10 pm) 
(pBondapak CIS is suitable). 

(b) Use isocratic elution and the mobile phase described 
below 7 . 

(c) Use a flow rate of 2,5 mL per minute, 

(d) Use ambient column temperature, 

(e) Use a detection wavelength of 254 nm, 

(f) Inject 20 jiL of each solution, 

MOBILE PHASE 

1 volume of glacial acetic acid * 36 volumes of methanol and 
63 volumes of a 0.068% w r /v solution of sodium 
butanesulfonate in water 

SYSTEM SUITABILITY 

Inject solution (7) and continue the chromatography for 
5 times the retention time of the principal peak. 

The test is not valid unless the chromatogram obtained with 
solution (7) closely resembles the reference chromatogram 
supplied with the azapropazone impurity standard. 

If necessary 7 adjust the proportion of methanol in the mobile 
phase to give the required retention times, 

LIMITS 

In the chromatogram obtained with solution ( 1 ): 
the area of any peak corresponding to azapropazone 
impurity A is not greater than the area of the corresponding 
peak in the chromatogram obtained with solution ( 2 ) ( 0 . 1 %); 
the area of any peak corresponding to azapropazone 
impurity 7 B is not greater than the area of the corresponding 
peak in the chromatogram obtained with solution (3) 
(0,23%); 

the area of any peak corresponding to azapropazone 
impurity C is not greater than the area of the corresponding 
peak in the chromatogram obtained with solution (4) 

(0,25%); 

the area of any other secondary peak is not greater than the 
area of the peak in the chromatogram obtained with solution 
(5) (0.1%). 
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Calculate the content of impurities A, B and C using the 
respective reference solutions and the content of any 
unnamed impurities using solution (5), The total nominal 
content of impurities is not greater than 0 . 5 %. 

Disregard any peak with an area less than the area of the 
principal peak in the chromatogram obtained with solution 
( 6 ) (0,05%). 

Chloride 

A mixture of 10 mL of solution A and 5 mL of water 
complies with the limit test /or chlorides, Appendix VII 
(80 ppm). 

Sulfate 

A mixture of 10 mL of solution A and 5 mL of water 
complies with the limit test for sulfaies y Appendix VH 
(240 ppm). 

Water 

10.0 to 11.5% w/w, Appendix IX C. Use 0.25 g. 

Sulfatcd ash 

Not more than 0.1 %, Appendix IX A. 

ASSAY 

Carry out Method I for nan-aqueous titration, 

Appendix VIII A, using 0.25 g and determining the end 
point potentiometrically. Each mL of 0.1m perchloric acid VS 
is equivalent to 30.04 mg of C 16 H 20 N 4 O 2 . 


Azathioprine 

(Ph. Eur . monograph 0369) 



C g H 7 N 7 0 2 S 277.3 446-86-6 

Action and use 

I mm u nosuppress an t . 

Preparations 

Azathioprine Tablets 
Azathioprine Oral Suspension 

PbEit ___ 

DEFINITION 

6 -[( 1 -Methyl-4-nitro-1 //-imidazol-5-yl)sulfanyl]-7 H-purtne. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 


IMPURITIES 



1 . 3-dimethylamino-7-mcthy1-l ,2,4-benzotriazine 
(impurity A) 9 


Bu n 


Me 



H 

N. 




NMe 2 


2. 3-dimethylamincH 1 3 2-dihydro-7-methyl-2-valeryl-l,2*4- 
bcnzotriazinc. 



3. 5-hydroxy-9-meihyl-2-propylpyrazolo[ 1,2- 
a] [1,2,4] benzotriazine -1,3(2 H ]-dione (impurity B )* 


4. x-(3-dimethylamino-7-methyl- 1 , 2 -dihydro- 1 , 2 * 4 - 
benzotriazin- 2 -ylcarbonyl) valeric add (impurity C). 



CHARACTERS 

Appearance 

Pale-yellow powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It is soluble in dilute solutions of alkali hydroxides and 
sparingly soluble in dilute mineral adds. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison azathioprine CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solution A 2.76 g/L solution of sodium dihydrogen phosphate 
monohydraie R adjusted to pH 2.5 with phosphoric add R, 

Test solution Dissolve 10 mg of the substance to be examined 
in 35 mL of a 0,8 g/L solution of sodium hydroxide R and 
dilute to 100.0 mL with solution A. 

Reference solution (a) Dissolve 5 mg of azathioprine 
impurity A CRS and 5 mg of mercaptopurine R (impurity B) in 
8.75 mL of a 0.8 g/L solution of sodium hydroxide R and 
dilute to 25.0 mL with solution A. To LO mL of this 
solution* add 35 mL of a 0.8 g/L solution of sodium 
hydroxide R and dilute to 100.0 mL with solution A. 

Reference solution (b) Dissolve 2.5 mg of azathioprine 
impurity G CRS and 2.5 mg of the substance to be examined 
in 8.8 mL of a 0.8 g/L solution of sodium hydroxide R and 
dilute to 25.0 mL with solution A. To 1.0 mL of this 
solution, add 17.5 mL of a 0.8 g/L solution of sodium 
hydroxide R and dilute to 50.0 mL with solution A. 

Reference solution (c) Dilute 1 .0 mL of the test solution to 
100.0 mL with solution A, Dilute L0 mL of this solution to 
10.0 mL with solution A. 

Column : 

— size: /- 0,15 m, 0 = 4.6 mm; 

— stationary phase: phenyhdyl silica gel for chromatography R 
(5 nm); 

— temperature ; 30 
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Mobile phase: 

— mobile phase A: methanol solution A (5:95 VfV)i 

— mobile phase 8: solution A, methanol R (40:60 V/V); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-5 

m 

0 

5 - 15 

100 4 0 

04 100 

15 * 20 

0 

100 


Flow rate 1.0 mLAnm. 

Detection Spectrophotometer at 240 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurities A and B. Use the chromatogram obtained with 
reference solution (b) to identify the peak due to impurity G, 
Relative mention With reference to azathioprine (retention 
rime = about 15 min): impurity A = about 03; 
impurity B = about 0.4; impurity G = about 0.97. 

System suitability: 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B in the chromatogram obtained with 
reference solution (a); minimum 2.0 between the peaks 
due to impurity G and azathioprine in the chromatogram 
obtained with reference solution (b). 

Limits: 

— impurities A s B: for each impurity* not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 percent). 

Loss on drying ( 2.2.32) 

Maximum 1.0 per cent, determined on 0.500 g by drying in 
an oven at 105 C , 

Sulfated ash (2.4.74) 

Maximum 03 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.250 g in 25 mL of dimethylformamide R. Titrate 
with 0, l M tetrabutylammonium hydroxide , determining the 
end-point poteniiometrically (2.2.20). 

I mL of ft/ M tetrabutylammonium hydroxide is equivalent to 
27.73 mg ofG>H 7 N 7 G 2 S. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/'unspecifted impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5A0. 


Control of impurities in substances for pharmaceutical use): C } D, 

E, F, a 



A. i -methyl-4-nitro-1 //-imidazol- 5-amine, 

SH 

H 

> 

N 

E. 7/f-purine-6-thiol (mercaptopurine), 



m 3 c 

C. 5 -chloro-1 - me thyM-nitro-1 //-imidazole, 



H a G 

D, l -rnethv I-4-nitro -1 //-imidazo lc-5 -thiol, 

H 

< 

N 

H 3 C 

E. 1 -methyl-4*nitro-l//-imidazol-5-ol, 

0 



F. l,7-dihydro-6//-purin-6-onc (hypoxanthine), 


G. 6-[( 1 -methyl-4-nitro-I //-imidazol-5-yI)sulfanyl]-7//-purin- 
2-amine (thiamiprine). 

__ PhEur 
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Azelastine Hydrochloride 

(Ph. Eur. monograph 1633) 



HCI 


C^H 25 C! 2 N 3 0 418,4 79307-93-0 

Action and use 

Histamine Ht receptor antagonist; antihistamine. 

PfiEur _______ 

DEFINITION 

4-[(4-Chlorophenyl)methyl)-2-[(4BS)-I-methylhexahydro- 
IH~azepin~4-yI]phthaiazin-I (2/f)K>ne hydrochloride. 

Content 

99.0 per cent to 1QL.Q per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in anhydrous ethanol and 
in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison azelastine hydrochloride CRS. 

B. Solution S (see Tests) gives reaction (a) of chlorides 
(Z3jy 

TESTS 
Solution S 

Dissolve 1.0 g in carbon dioxide-free mater R and dilute to 
100 mL with the same solvent. 

Acidity or alkalinity 

To 10 mL of solution S add 0.2 mL of bromothymol blue 
solution RL Not more than 0.I mL of 0.01 M hydrochloric 
add or 0.01 M sodium hydroxide is required to change the 
colour of the indicator. 

Related substances 

liquid chromatography {2.2,29). 

Solvent mixture acetonitrile RL water for chromatography R 
(45:55 VtV), 

Test solution Dissolve 0.125 g of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 1 mg of benzohydrazide R 
(impurity A), 1 mg of azelastine impurity B CRS> 1 mg of 2- 
[2- (4-chlorophenyl) acetyljbenzok add R (impurity C), 1 mg of 
azelastine impurity D CRS and I mg of azdastine 
impurity E CRS in the test solution and dilute to 20,0 mL 
with the test solution. 

Column: 

— size: l = 0,25 m, 0 = 4.6 mm; 


— stationary* phase: cyanosilyl silica gd for chromatography R 

(5 pm); 

— temperature: 30 °C. 

Mobile phase Dissolve 2,16 g of sodium octanesulfonate I? and 
0.68 g of potassium dihydrogen phosphate R in 740 mL of water 
far chromatography R; adjust to pH 3.0-3.1 with dilute 
phosphoric add R y add 260 mL of acetonitrile Rl and mix. 

Flow rate 2.0 mL min, 

Detection Spectrophotometer at 210 nm. 

Injection 10 jxL, 

Run time 1.5 times the retention time of azelastine. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A, B, C, D and E, The elution order may vary, 
especially for impurity E, but the peak area of each 
impurity in reference solution (b) is different, so a dear 
identification of the impurities is possible. 

Relative retention With reference to azelastine (retention 
rime - about 10 min): impurity A = about 0.2; 
impurity B = about 0.3; impurity C = about 0.4; 
impurity D = about 0.6; impurity E = about 0.8. 

System suitability. 

— resolution: minimum 2.0 between the peaks due to 
impurity E and azelastine and minimum 1 .5 between the 
peaks due to impurities C and D in the chromatogram 
obtained with reference solution (b); 

— signal-io-noise ratio : minimum 90 for the principal peak in 
the chromatogram obtained with reference solution (a). 

Calculation of percentage contents: 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor 
impurity A - 2 . 6 ; impurity B = 4,5; impurity C = 2 . 0 ; 
impurity E — 2.8; 

— for each impurity, use the concentration of azelastine in 
reference solution (a). 

Limits: 

— impurities A > B, C, E: for each impurity, maximum 
0,15 per cent; 

— unspecified impurities :: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.2 per cent; 

— reporting threshold. 0.05 per cent. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1 .000 g by drying in 
an oven at 105 X, 

ASSAY 

In order to avoid overheating in the reaction medium, mix 
thoroughly throughout and stop the titration immediately after the 
end-point has been reached. 

Dissolve 0.300 g in 5 mL of anhydrous formic add R. 

Add 30 mL of acetic anhydride R. Titrate quickly with 0.1 M 
perchloric acid , determining the end-point poienriomemcalfy 
(2.2,20). 

LQ mL of 0.1 M perchloric add is equivalent to 41.84 mg of 
C 22 H 25 CI 2 N 30 . 

IMPURITIES 

Specified impurities: A, B, C, E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
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impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): D, 



A, benzohydrazide (benzoyldiazane). 



B. N'~ [(4i?S) -1 -methylhexahydr o- 1 H- azepin -4- 
y!] benzohyd rari d e, 



C* 2-[2-(4-chlorophenyl) acetyl] benzoic add. 



NH 

t 

N 


D, 4-[(4r-chlorophenyl)methyl]phthalazin-l (2H)-one, 



and (Z)’isomer 


E. (3£)*3-[{4-chlorophenyl) methylidene]-2-benzoftiran- 
l (5H)-one. 

_______ PhEut 


Azithromycin 

(Ph. Eur. monograph 1649) 


CH 3 



C^H 72 N z O n pcH 2 0 149 

with x = 1 or 2 (anhydrous substance) 

Azithromycin monohydrate 121470-24-4 
Azithromycin dihydrate 117772-70-0 

Action and use 

Macrolide antibacterial* 

PhFir ______ 

DEFINITION 

(2R y 3S 7 4R t 5RMA0R y l 1 R, 12S s 13S,14fi)-l3-[(2,6-Dideoxy- 
3-C-methyl-3 - O- me th yl -ct-L- r&o-hcxo pyranosyl)oxy] -2-ethy l- 
3,4,1O-trihydroxy-3,5,6,8, 10, 1 2 > 14-heptamethyl-l 1 -[[3,4,6- 
trideoxy-3- (di m cthy lam mo) -P-tJ-xyo-hexopyranosyl] oxy] -! - 
oxa- 6 -azacyclopentadecan- 15-one* The degree of hydration is 
I or 2 . 

Semi-synthetic product derived from a fermentation product. 

Content 

96 0 per cent to 102*0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility' 

Practically insoluble in water, freely soluble in anhydrous 
ethanol and in methylene chloride* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Comparison azithromycin CRS * 

If the spectra obtained in the solid state show differences, 
prepare further spectra using 90 g/L solutions in methylene 
chloride R< 

TESTS 
Solution S 

Dissolve 0*500 g in anhydrous ethanol R and dilute to 
50,0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1) and colourless (2.2,2, Method II). 

pH (2.2,3) 

9.0 to 11.0* 

Dissolve 0*100 g in 25*0 mL of methanol R and dilute to 
50.0 mL with carbon dioxide-free water R. 

Specific optica] rotation (2,2.7) 

-45 to -49 (anhydrous substance), determined on 
solution S. 

Related substances 

Liquid chromatography (2.2.29). 
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Solvent mixture Prepare a 1.73 g/L solution of ammonium 
dihydrogen phosphate R adjusted to pH 10.0 with ammonia R. 
Transfer 350 mL of this solution to a suitable container. 

Add 300 mL of acetonitrile R1 and 350 mL of methanol RJ. 
Mix well. 

Test, solution Dissolve 0.200 g of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
azithromycin for system suitability CRS (containing impurities 
F* H and j) in 1.0 mL of the solvent mixture and sonicate 
for 5 min. 

Reference solution (c) Dissolve 8.0 mg of azithromycin for peak 
identification CRS (containing impurities B, Q E, F 3 G, I> 
J, L, M y N* O and P) in L 0 mL of the solvent mixture. 
Column: 

-— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecyhilyl amorphous 
organosilica polymer for mass spectrometry R (5 pm); 

— temperature: 60 C. 

Mobile phase: 

— mobile phase A: 1.80 g/L solution of anhydrous disodium 
hydrogen phosphate R adjusted to pH 8.9 with dilute 
phosphoric acid R or with dilute sodium hydroxide solution R> 

— mobile phase B: methanol J?J, acetonitrile RI (250:750 P7F); 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
{per cent V/V) 

0 25 

50 * 45 

50 55 

25 - 30 

45 40 

55 + 60 

30-80 

40 ^ 25 

60 ■» 75 

80-81 

25 50 

75 * 50 

81 - 93 

50 

50 


Flow rate 1.0 mL min. 

Detection Spectrophotometer at 210 run. 

Injection 50 jjL. 

Identification of impurities Use the chromatogram supplied 
with azithromycin for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B s C> E, F* G, I, Jj L> M s N, 
O and P; use the chromatogram supplied with azithromycin 
for system suitability CRS and the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity H. 

Relative mention With reference to azithromycin (retention 
time = 45-50 min): impurity' L - about 0.29; 
impurity M = about 0.37; impurity E = about 0,43; 
impurity F - about 0.51; impurity D = about 0.54; 
impurity J = about 0.54; impurity I = about 0,61; 
impurity' C - about 0.73; impurity N = about 0.76; 

impurity H = about 0.79; impurity A — about 0.83; 

impurity P = about 0.92; impurity O = about 1.23; 

impurity G = about L26; impurity B - about L3L 

System suitability: reference solution (b); 

— peah-w-vaUey ratio: minimum 1 Ay where H p - height 
above the baseline of the peak due to impurity J and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity F. 


Limits: 

— correction factors: for the calculation of content* multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity F = 0.3; 
impurity G = 0 , 2 ; impurity H = 0.1; impurity L = 2.3; 
impurity M = 0.6; impurity' N = 0,7; 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 2.0 per cent); 

— impurities A } C, E y F 3 H, 4 4, M, O, P for each 
impurity, not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

— sum of impurities D and J: not more than 0.5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,5 per cent); 

— impurity G: not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— any other impurity: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0,2 per cent); 

— total: not more than 3 times the area of die principal peak 
in the chromatogram obtained with reference solution (a) 
( 3.0 per cent); 

— disregard limit : 0,1 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0.1 per cent); disregard the peaks eluting before 
impurity L and after impuriry B. 

Heavy metals (2A. 8) 

Maximum 25 ppm. 

Dissolve 2,0 g in a mixture of 15 volumes of water R and 
85 volumes of anhydrous ethanol R and dilute to 20 mL with 
the same mixture of solvents, 12 mL of the solution complies 
with test B. Prepare the reference solution using lead 
standard solution (2,5 ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) R with a mixture of 
15 volumes of water R and 85 volumes of anhydrous 
ethanol R. 

Water (2.5.12) 

l ,8 per cent to 6.5 per cent* determined on 0.200 g. 

Sul fa ted ash (2AA4) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29). 

Solution A Mix 60 volumes of acetonitrile Rl and 40 volumes 
of a 6.7 g/L solution of dipotassium hydrogen phosphate R 
adjusted to pH 8.0 with phosphoric acid R. 

Test solution Dissolve 53,0 mg of the substance to be 
examined in 2 mL of acetonitrile RI and dilute to 100.0 mL 
with solution A. 

Reference solution (a) Dissolve 53,0 mg of azithromycin CRS 
in 2 mL of acetonitrile Rl and dilute to 100.0 mL with 
solution A. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of azithromycin impurity A CRS in 
0,5 mL of acetonitrile Rl and dilute to 10 mL w T ith 
solution A. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecyhilyl vinyl polymer fm- 
chromatography R (5 Jim); 

— temperature: 40 G C. 
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Mobile phase Mix 60 volumes of acetonitrile R1 and 
40 volumes of a 6.7 g/L solution of dipotass iunt hydrogen 
phosphate R adjusted to pH 11.0 with a 560 g/L solution of 
potassium hydroxide R< 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm, 

Injection 10 pL. 

Run time 1.5 times the retention time of azithromycin. 
Retention time Azithromycin - about 10 min. 

System suitability: reference solution (b): 

— resolution: minimum 3*0 between the peaks due to 
impurity A and azithromycin. 

Calculate the percentage content of C 38 H 72 N;>Oi 2 from the 
declared content of azithromycin CRS ♦ 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B* C, D, E* F, G 3 H 3 1 3 J, L, M, N 3 0* 
P 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10, 
Control of impurities in substances for pharmaceutical use): K. 

H2 




CH 3 

c lad i nosy I 



ch 3 


R1 = dadino-syF R2 = £ 



OH 


E. 3 '-(JVjN-didemethyOazithromycin (aminoazithromycin), 

ch 3 


R1 = ctadlnosyf R2 : 


OO. 


HjC 



OH 


G. 3 '-N-demethyl-3 '-N- 
[ (4-mechyt phenyl )sulfonyl] azithromycin, 


R1 = cladinosyl R2 = 



H. 3 f -N- [ [4- (acetyl amino)phenyl] s ul fonyl]~3 
demethylazichromydn. 


Rt = H R2 = 


J. 13 - O-decladinosylazi throm y ci n, 



A. R1 = GH 3 R2 = R6 = Hj R3 = R4 = R5 = CH 3 : 

6-deme thylazithromvcin, 

B. R1 = R6 = Hj R2 = R3 ” R4 = R5 = CH 3 : 

3-dec xy azithromycin (azithromycin B), 

C. R! = OHj R2 = R3 = R5 = CH 3 , R4 = R6 = H: 3"-Q- 
demethylazithromycin (azithromycin C), 

D. 

R1 = OH> R2 - R3 - R4 = CH 3j R5 = CH 2 OHj R6 - H: 

14-dcmeth vl-14-(hydroxymethyl)azithromycin (azithromycin 
F), 

F. R1 = OHj R2 = R4 = R5 - CH 3 , R3 - CHO, R6 = H: 

3 f -N-demethyI-3 '-A r -formylazithromycin, 

l. R1 s OH, R2 = R4 = R5 = CH 33 R3 = R6 = H; 3 '-N- 

d e m ethy lazith ro my dn 3 

O. RI = OH, R2 = R3 = R4-R5-R6 = CH 3 : 2-desethyl- 
2-propy lazi thromycin, 



L. azithromycin 3^A^oxide, 


R1 = cladinosyl 



M. 3 r -(Afv/V-didemethyl)-3 '-N-fbrmyl azithromycin, 



N. 3 *-de (dimeth y 1 amino)-3 '-oxo azithromycin, 
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K. C H ,1 "-epoxyazithromycin (azithromycin E), 

P unknowm structure. 

-- PtoEir 


Bacampicillin Hydrochloride 

(Ph. Eur. monograph 0808) 



and opimer at C* 


C 2: H 3e ClN 3 0 7 S 502*0 37661-08*8 

Action and use 

Penicillin anti bacterial. 

PttEur _____ 

DEFINITION 

(lR5)-l-[(Eth0xycarbonyl)oxy]ethyl (ZSj5J? s 6/2)-6-{[(2i?)-2- 
amlno-2-phenylacetyl] amino] -33-dime thyl-7-oxo~4»ihia* I - 
azabi cydo [3*2.0] heptane-2-carboxy late hydrochloride* 
Semi-syntberic product derived from a fermentation product* 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white powder or granules, hygroscopic* 

Solubility 

Soluble in water, freely soluble in ethanol (96 per cent), 
soluble in methylene chloride. 

IDENTIFICATION 

First identification A , D 

Second identification B t C, D 

A* Infrared absorption spectrophotometry (2,2.24). 

Comparison bacampicillin hydrochloride CRS, 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in 2 mL of methanol R. 

Reference solution (a) Dissolve 10 mg of bacampidUin 
hydrochloride CRS in 2 mL of methanol R. 

Reference solution (h) Dissolve 10 mg of bacampkiUin 
hydrochloride CRS^ 10 mg of talampidlHn hydrochloride CRS 
and 10 mg of pivampidUm CRS in 2 mL of methanol R. 

Plate TLC silanised silka gel plate R. 


Mobile phase Mix 10 volumes of a 272 g/L solution of sodium 
acetate R adjusted to pH 5*0 with glacial acetic acid i?, 

40 volumes of water R and 50 volumes of ethanol 
(96 per cent) R. 

Application 1 jiL* 

Development Over a path of 15 cm. 

Drying In a current of warm air. 

Detection Spray with ninhydrin solution R1 and heat at 60 C 
for 10 min. 

System suitability: reference solution (b): 

— the chromatogram shows 3 clearly separated spots* 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a)* 

C Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter* Moisten with 0*05 mL of water R and 
add 2 mL of sidfuric acid-formaldehydc reagent R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube on a water-bath for I min; 
a dark yellow colour develops* 

D. Dissolve about 25 mg in 2 mL of water R. Add 2 mL of 
dilute sodium hydroxide solution R and shake. Wait a few 
minutes and add 3 mL of dilute nitric add R and 0.5 mL of 
silver nitrate solution Rl. A white precipitate is formed* 

Add 0*5 mL of concentrated ammonia R. The precipitate 
dissolves. 

TESTS 

Appearance of solution 

Dissolve 0.200 g in 20 mL of water R ; the solution is not 
more opalescent than reference suspension U (2*2* f)* 

Dissolve 0.500 g in 10 mL of water /?; the absorbance 
(2*2*25) of the solution at 430 nm is not greater than 0*10* 

pH (2.2.3) 

3.0 to 4.5. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Specific optical rotation (2,2*7) 

+ 175 to + 195 (anhydrous substance)* 

Dissolve 0.250 g in water R and dilute to 25,0 mL w r ith the 
same solvent. 

Related substances 

Liquid chromatography (2*2.29). Prepare the test solution and 
reference solutions (a) } (b) and (d) immediately before use. 
Phosphate buffer A Dissolve l .4 g of sodium dihydrogen 
phosphate monohydrate R in water R and dilute to about 
800 mL with the same solvent. Adjust to pH 3.0 w r ith dilute 
phosphoric add R and dilute to 1000.0 mL with water R. 
Phosphate buffer B Dissolve 2.75 g of sodium dihydrogen 
phosphate monohydrate R and 2*3 g of disodium hydrogen 
phosphate dthydrate R in water R and dilute to about 1800 mL 
with the same solvent. Adjust to pH 6.8, if necessary, using 
dilute phosphoric add R or dilute sodium hydroxide solution R 
and dilute to 2000*0 mL with water R. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in phosphate buffer A and dilute to 100.0 mL with 
phosphate buffer A* 

Reference solution (a) Dissolve 30.0 mg of bacampicillin 
hydrochloride CRS in phosphate buffer A and dilute to 
100.0 mL with phosphate buffer A, 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with phosphate buffer A, 
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Reference solution (c) Dissolve 30 mg of the substance to be 
examined in phosphate buffer B and dilute to 100 mL with 
phosphate buffer B* Heat at 80 "C for about 30 min* 
Reference solution (d) Dissolve 20 mg of ampidMm 
mhydrate CRS (impurity I) in phosphate buffer A and dilute 
to 250 mL with phosphate buffer A. Dilute 5 mL of this 
solution to 100 mL with phosphate buffer A- 
Column'. 

— size : / = 0*05 m 5 0 - 3.9 mm; 

— Stattonaty phase : octadecylsifyl silica gel for chromatography R 

(5 ml 

Mobile phase Mix 30 volumes of acetonitrile RI and 
70 volumes of a 0*06 per cent mint solution of 
tetrahexylammonium hydrogen sulfate R in phosphate buffer B. 
Flow rate L0 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of the lest solution and reference 
solutions (fo), (c) and (d). 

Run time 3.5 times the retention time of bacampicillin. 

System suitability: 

— the peak due to impurity I is separated from the peaks 
due to the solvent in the chromatogram obtained with 
reference solution (d); 

— relative mention with reference to bacampicillin: 
degradation produce eluting just after 
bacampiciliin = LI2 to L38 in the chromatogram 
obtained with reference solution (c); if necessary', adjust 
the concentration of tetrahexylammonium hydrogen 
sulfate in the mobile phase* 

Limits: 

— any impurity: for each impurity, not more than L5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (L5 per cent); 

— toted: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3 per cent); 

— disregard limit: 0*1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,1 per cent). 

Butyl acetate and ethyl acetate (2*4.24, System A) 
Maximum 2*0 per cent of butyl a cerate , maximum 
4.0 per cent of ethyl acetate and maximum 5.0 per cent for 
the sum of the contents. 

Sample solution Dissolve 50,0 mg of the substance to be 
examined in water R and dilute to 10.0 mL with the same 
solvent* 

Use the method of standard additions. 

Static head-space conditions that may be used: 

— equilibration temperature. 60 C; 

— equilibration time: 20 min. 

jY,A- Dime thy I aniline ( 2.4*26 , Method A) 

Maximum 20 ppm. 

Water (2.5*12) 

Maximum 0*8 per cent, detennined on 0.300 g, 

Sul fa ted ash ( 2.4.14) 

Maximum L5 per cent, determined on 1.0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a)* 


System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of CaiH 2 |ciClhLOi$ from 
the declared content of bacampicillin hydrochloride CRS. 

STORAGE 

In an airtight container, 

LMPURITIES 


o H ,SXhH 

Vi >< CH3 

HjN—| 

H H 

A. (2S,5i?,6i?)-6-aminO“3 3 3-diniethyl-7-oxo^Lthia-1 - 
a zabicycl o [3.2 * 0] h ep tane- 2-c arboxyli c add 
(6-aminopenidllanic add). 



B, (2ii)-2-amino-2-phenylacetic add (u-phenylglycine), 



C* (2/?*S,4S)-2-[[[(2/2)-2-amino-2- 
p henyiacetyl] am ino] methyl ] -5,5 -dimethyl tiiiazolidine-4- 
carboxyiic add (peniiloic adds of ampirilim), 



D* (4S)-2- [ [ [ (2R) -2 -amino-2- 

phe ny lace ty \) amino] carboxvme thyl] -5 ,5-dime thy l thiazolidin e- 
4-carboxylic add (penidlloic adds of ampidllin). 



E. (4S) -2 -(3,6-dioxo-5-phe nylpiperazin-2 -yI) -5,5* 
dimethylthiazolidine-4-carboxylic add (diketopiperazines of 
ampicillin). 


HS CHj 




co 2 h 


h 


and enantiomer 


F. (2/?S)-2-anuno-3-methyL3-suIfanylbutanoie acid (dl- 
penicillamine). 



2017 


Bacitracin 1-231 



G. methyl (2i?)-2-amino-2-phenylacetate (methyl 
D-ph enylglycinate) a 



ch 3 


H - (I RS) - 1 - ((ethoxyca rbonyl) oxy ] e thy 1 (25,5i?, 6R) - 6- [ [ ( 2/?) - 
2-(acetylamino)“2-phenylacetvl] amino] -3,3-dimethyl-7-oxo-4- 
thia- 1-azabicyclo [3.2.0)beptane-2-caiboxyIate 
(A r -acety lba camp icillin)* 



I. (25,5f?* 6 R) -6- [ [ (2 R) -2 -amino-2-phenylacety 1] amino] -3,3- 
dim ethyl-7-OXO-4-thia-1 -azabicyclo [3,2.0] heptane-2- 
carboxylic acid (ampicillin). 

_______ _ PftEor 


Bacitracin 

(Ph* Eur . monograph 0465) 



TsXZ 


H CH 3 


S X N 

H 

2 — i-Leu * o-Glu Y — i-Lys — chOm -► X D-Phe -i 

O j 

u L'Asn ■+■ oAsp l-HIs 


Name 

Mot Formula 

X 

y 

R 

Bacitracin A 

066 H 1O3Ni7Oi,6S 

L-lle 

L-lle 

CH* 

Bacitracin B1 

CflsH 101^1 fQieS 

L-lle 

L-lle 

H 

Bacitracin B2 

CflsHmiNoOttS 

L-Vai 

L-lle 

CHa 

Sadtracin B3 

C&sHioiN^OjgS 

u-lle 

L-Val 

ch 3 


1405-87-4 


Action and use 

Polypeptide antibacterial. 

PhEut _ 

DEFINITION 

Mixture of antimicrobial polypeptides produced by certain 
strains of Bacillus licheniformis or Bacillus subrilis, the main 
components being bacitracins A, B1, B2 and B3. 

Content 

Minimum 60 IU/mg (dried substance). 


CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility 

Freely soluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

First identification B, C 

Second identification A, C 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in a 3.4 g/L solution of hydrochloric acid R and dilute to 
1,0 mL with the same solution. 

Reference solution Dissolve 10 mg of bacitracin zinc CRS in a 
3.4 g/L solution of hydrochloric add R and dilute to 1.0 mL 
with the same solution. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic add R, water R, butanol R 
(1:2:4 V/VIV). 

Application 10 pL. 

Development Over half of the plate. 

Drying At 100-105 C 

Detection Spray with ninhydnn solution R1 and heat at 110 "C 
for 5 min. 

Results The spots in the chromatogram obtained with the test 
solution are similar in position* size and colour to the spots 
in the chromatogram obtained with the reference solution. 

B. Composition (see Tests). 

C. Ignite 0 + 2 g, An insignificant residue remains which is not 
yellow at high temperature. Allow to cool. Dissolve the 
residue in 0.1 mL of dilute hydrochloric acid R. Add 5 mL of 
water R and 0,2 mL of strong sodium hydroxide solution R. 

No white precipitate is formed, 

TESTS 
Solution S 

Dissolve 0.25 g in carbon dioxide-five water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 
Solution S is clear (2.2J). 
pH (2.2.3) 

6.0 to 7.0 for solution S. 

Composition 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Prepare the solutions immediately before use ; 

Test solution Dissolve 0.100 g of the substance to be 
examined in 50.0 mL of the mobile phase. 

Reference solution (a) Suspend 20,0 mg of bacitracin zinc CRS 
in water R> add 0.2 mL of dilute hydrochloric add R and dilute 
to 10.0 mL with water R. 

Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (c) Dilute L0 mL of reference solution (b) 
to 10.0 mL with the mobile phase. 

Reference solution (d) Dissolve 50.0 mg of the substance to be 
examined in 25.0 mL of a 40 g/L solution of sodium edetate R 
adjusted to pH 7.0 with dilute sodium hydroxide solution R. 
Heat in a boiling water-bath for 30 min. Cool to room 
temperature. 

Blank solution A 40 g/L solution of sodium edetate R adjusted 
to pH 7,0 with dilute sodium hydroxide solution R. 

Column: 

— size: l — 0.25 m, 0 = 4,6 mm; 
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1. impurity A 3. impurity C 5. bacitracin B2 7, bacitracin A 

2, impurity B 4. bacitracin B1 6, bacitracin B3 

Figure 0465.-1, - Chromatogram of the test for composition in bacitracin obtained with the test solution at 254 nm 


— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Add 40 volumes of acetonitrile i?, 300 volumes of 
water R and 520 volumes of methanol R1 to 100 volumes of a 
34.8 g/L solution of dipotassium hydrogen phosphate R adjusted 
to pH 6,0 with a 27.2 g/L solution of potassium dihydrogen 
phosphate R. 

Flow rate 1.0 mlVmin. 

Detection Spectrophotometer at 254 nm. 

Injection 1 00 pL; inject the blank * the test solution and 
reference solutions (a) and (c). 

Run time 3 times the retention time of bacitracin A, 

Relative retention With reference to bacitracin A (retention 
time = 15 min to 25 min): bacitracin B1 = about 0,6; 
bacitracin B3 = about 0.8; impurity E - about 2.5. 

If necessaryj adjust the composition of the mobile phase by 
changing the amount of organic modifier whilst keeping the 
ratio constant between methanol and acetonitrile. 

System suitability: reference solution (a); 

— peak-to-valley> ratio: minimum of 1.2* where H p ~ height 
above the baseline of the peak due to bacitracin B1 and 
H v - height above the baseline of die lowest point of the 
curve separating this peak from the peak due to 
bacitracin B2. 

Limits: 

— bacitracin A: minimum 40,0 per cent; 

— sum of bacitracins A, Bl y B2 and B3: minimum 
70,0 per cent; 

— disregard limit: the area of the peak due to bacitracin A in 
the chromatogram obtained with reference solution (c) 

(0,5 per cent); disregard any peak observed in die blank 
run. 

Related peptides 

Liquid chromatography (2.2.29) as described in the test for 
composition. 

See Figure 0465.-1. 


Limit: 

— sum of the areas of all peaks eluting before the peak due to 
bacitracin Bl: maximum 20.0 per cent. 

Impurity E 

Liquid chromatography ( 2.2.29 ) as described in the test for 
composition. 

See Figure 0465.-2. 

Detection Spectrophotometer at 254 nm; spectrophotometer 
at 300 nm for reference solution (d). 

Injection Test solution and reference solutions (b) and (d). 
Limn: 

— impurity E: not more than 1.2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (6.0 per cent). 

Loss on drying ( 2.2.32) 

Maximum 5.0 per cent, determined on 1.000 g by drying at 
60 X over diphosphorus pentoxide R at a pressure not 
exceeding 0.1 kPa for 3 h, 

Sul fated ash C 2,4.14) 

Maximum 1,0 per cent, determined on 1.0 g. 

Sterility 

(2.6.1). If intended for the preparation of ophthalmic dosage 
forms without a further appropriate sterilisation procedure, it 
complies with the test for sterility. 

Bacterial endotoxins ( 2.6.14) 

Less than 0,8 IU/mg, if intended for use in the manufacture 
of ophthalmic dosage forms without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Carry out the microbiological assay of antibiotics (2.7,2). 

Use bacttractn zinc CRS as the reference substance. 
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1. bacitracin B1 2, bacitracin B3 3. bacitracin A 4. impurity E 

Figure 0465,-2, - Chromatogram of the test for impurity E in bacitracin obtained with reference solution (d) at 3QQ nm 


STORAGE 

In an airtight container at 2 °C to 8 Q C. If the substance is 
sterile, store in a sterile, airtight, tamper-proof container 

IMPURITIES 



A. X = L-Val, Y = L-Ile, R = H: bacitracin Cl, 

B. X = L-Ee, Y = L-Val, R = H: bacitracin C2, 

C. X = Y = L-Val, R = CM 3 : bacitracin 03* 

D. X = Y - L-Val 3 R - H: bacitracin E 3 



E. X = Y = L-Ile, R = CH 3 : bacitracin F } 

F. X = Y = L-Ee, R = H: bacitracin HI, 

G. X = L-Val, Y = L-Ile, R = CH 3 : bacitracin H2, 

H. X - L-Ee, Y = L-Val, R = CH 3 : bacitracin H3, 

LX- L-Val, Y = L-He» R = H: bacitracin II, 

J. X = l-Ec, Y = L-Val, R = H: bacitracin 12, 

K. X = Y = L-Valj R = CH 3 : bacitracin 13. 

___-_______ PhEur 


Bacitracin Zinc 

(Ph. Eur. monograph 0466) 

Action and use 
Polypeptide antibacterial. 

Preparations 

Polymyxin, and Bacitracin Ointment 
Polymyxin and Bacitracin Eye Ointment 


*** 

* * 

★ ★ 

★ * 

*** 


PhEur _______ 

DEFINITION 

Zinc complex of bacitracin, which consists of a mixture of 
antimicrobial polypeptides produced by certain strains of 
Bacillus licheniformis or Bacillus subtilise the main components 
being bacitracins A, Bl, B2 and B3. 

Content 

Minimum 60 IU/mg (dried substance), 

CHARACTERS 

Appearance 

White or light yellowish-grey powder, hygroscopic. 

Solubility 

Slightly soluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

First identification C 

Second identification A f C 

A. Thin-layer chromatography (2.2*27). 

Test solution Dissolve 10 mg of the substance to be examined 
in 0.5 mL of dilute hydrochloric acid R and dilute to 1.0 mL 
with water R. 

Reference solution Dissolve 10 mg of bacitracin zinc CRS in 
0.5 mL of dilute hydrochloric acid R and dilute to 1.0 mL with 
water R. 

Plate TLC silica gel plate R. 
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1. impurity A 3. impurity C 5. bacitracin B2 7* bacitracin A 

2. impurity B 4, bacitracin B1 6. bacitracin B3 

Figure 0466.-1. - Chromatogram of the test for composition in bacitracin zinc obtained with the test solution at 254 ttm 


Mobile phase glacial acetic acid R, water R> butanol R 
(1:2:4 V/V/V). 

Application 10 pL. 

Development Over half of the plate. 

Drying Ax 100-105 C. 

Detection Spray with ninhydrin solution Rl and heat at 110 C 
for 5 min. 

Results The spots in the chromatogram obtained with the test 
solution are similar in position, size and colour to the spots 
in the chromatogram obtained with the reference solution. 

B. Composition (see Tests). 

C. Ignite about 0.15 g> allow to cool and dissolve the residue 
in 1 mL of dilute hydrochloric add R> Add 4 mL of water R. 
The solution gives the reaction of zinc (2.3,1). 

TESTS 

pH (2,2,3) 

6.0 to 7.5. 

Shake 1.0 g for about 1 min with 10 mL of carbon dioxide-free 
water R and filter. 

Composition 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Prepare the solutions immediately before use . 

Test solution Dissolve 0.100 g of the substance to be 
examined in 50*0 mL of a 40 g/L solution of sodium edetate R 
adjusted to pH 7.0 with dilute sodium hydroxide solution R< 
Reference solution (a) Dissolve 20.0 mg of bacitracin zinc CRS 
in 10.0mLofa40 g/L solution of sodium edetate R adjusted 
to pH 7.0 with dilute sodium hydroxide solution R. 

Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with water R. 

Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10,0 mL with water R. 


Reference solution (d) Dissolve 50.0 mg of the substance to be 
examined in 25.0 mL of a 40 g/L solution of sodium edetate R 
adjusted to pH 7.0 with dilute sodium hydroxide solution R< 
Heat in a boiling water-bath for 30 min. Cool to room 
temperature. 

Blank solution A 40 g/L solution of sodium edetate R adjusted 
to pH 7.0 with dilute sodium hydroxide R, 

Column: 

— size: i ~ 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Add 520 volumes of methanol Rl, 40 volumes of 
acetonitrile R and 300 volumes of water R to 100 volumes of a 
34.8 g/L solution of dipotassium hydrogen phosphate R } 
adjusted to pH 6.0 with a 27.2 g fL solution of potassium 
dihydrogen phosphate R. 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 100 pL; inject the blank, the test solution and 
reference solutions (a) and (c). 

Run time 3 times the retention time of bacitracin A, 

Relative retention With reference to bacitracin A (retention 
time =15 min to 25 min): bacitracin Bl = about 0.6; 
bacitracin B3 = about 0.8; impurity E = about 2.5. 

If necessary, adjust the composition of the mobile phase by 
changing the amount of organic modifier vriiilst keeping the 
ratio constant between methanol and acetonitrile. 

System suitability: reference solution (a): 

pwk-io-vaUey ratio : minimum of 1.2, where H p - height 
above the baseline of the peak due to bacitracin B l and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
bacitracin B2. 
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Bacitracin Zinc 1-235 



L bacitracin Bi 2. bacitracin B3 3. bacitracin A 4* impurity E 

Figure 0466.-2. - Chromatogram of the test for impurity E in bacitracin zinc obtained with reference solution (d) at 300 nm 


Limits : 

— bacitracin A: minimum 40,0 per cent; 

— sum of bacitracins A, Bl , B2 and B3: minimum 
70,0 per cent; 

— disregard limit : the area of the peak due to bacitracin A in 
the chromatogram obtained with reference solution (e) 

(0.5 per cent); disregard any peak observed in the blank 
run. 

Related peptides 

Liquid chromatography (2.229) as described in the test for 
composition. 

See Figure 0466.-1 ■ 

Limir. 

— sum of the areas of ail peaks eluting before the peak due to 
bacitracin Bl: maximum 20.0 per cent. 

Impurity E 

Liquid chromatography (2229) as described in the test for 
composition. 

See Figure 0466,-2. 

Detection Spectrophotometer at 254 nm; spectrophotometer 
at 300 nm for reference solution (d). 

Injection Test solution and reference solutions (b) and (d). 
Limit* 

— impurity E : not more than l .2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (6,0 per cent). 

Zinc 

4.0 per cent to 6.0 per cent (dried substance). 

Dissolve 0.200 g in a mixture of 2.5 mL of dUute acetic add R 
and 2.5 mL of water. Add 50 mL of water R t 50 mg of 
xylenoi orange triturate R and sufficient 
hexamethylenetetramine R to produce a red colour. Add 2 g of 
hexamethylenetetramine R in excess. Titrate with 0.01 M 
sodium edetate until a yellow colour is obtained. 


I mL of 0,01 M sodium edetate is equivalent to 0.654 mg of 
Zn, 

Loss on drying (2222) 

Maximum 5.0 per cent, determined on L000 g by drying at 
60 °C over diphosphorus pentoxide R at a pressure not 
exceeding 0 A kPa for 3 h. 

Sterility (2.6. /} 

If intended for administration by spraying into internal body 
cavities without a further appropriate sterilisation procedure, 
it complies with the test for sterility. 

Pyrogens (2.6.5) 

If intended for administration by spraying into internal body 
cavities without a further appropriate procedure for the 
removal of pyrogens, it complies with the test for pyrogens. 
Inject per kilogram of the rabbit's mass 1 mL of the 
supernatant obtained by centrifuging a suspension containing 

II mg per millilitre in a 9 g/L solution of sodium chloride R . 

ASSAY 

Suspend 50.0 mg in 5 mL of water i?, add 0.5 mL of dilute 
hydrochloric acid R and dilute to 100,0 mL with water R t 
Mow the solution to stand for 30 min. Carry out the 
microbiological assay of antibiotics (2*7*2). 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 
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IMPURITIES 



Y — lAys * D-Om -►X-*- oFhe -] 
^ L,-AS0 * D-Asp L-His J 


A. X = L-Valj Y = l-Ug, R = H: bacitracin Cl # 

B, X = L-Ile, Y = L-Val* R = H; bacitracin C2* 
C* X = Y = L-Valj R = CH 3 : bacitracin C3, 

D, X = Y = L-Val, R = H: bacitracin E, 



Y ’*■ L-l_ys — o-Orn -►X* o-Phe t 
^ L-Asn — u-A&p —t-Hls ^ 


E. X = Y = L-Ile, R - CH 3 : bacitracin F, 

F. X = Y = l-Hc, R - H: bacitracin Hi, 

G. X - L-Val 3 Y = l-IIc, R = CH 3 : bacitracin H2, 

H* X = L-IIe* Y - L-Val 4 R = CH 3 : bacitracin H3, 

I* X = L-Valj Y = L-Be, R = H: bacitracin II, 

]. X = l-Dc, Y = L-Val, R - H; bacitracin 12* 

K. X = Y = L-Vaij R - CH 3 : bacitracin 13. 
____ _PhEuf 


Baclofen 

(Ph. Eur, monograph 0653) 


CioHuClNO 



213,7 


113447-0 


Action and use 

Skeletal muscle relaxant. 
Preparations 
Baclofen Oral Solution 
Baclofen Tablets 


PftBt* ___ 

DEFINITION 

(3 RS) -4-Amino-3 - (4-chloropheny 1) bu tanoic ad d 

Content 

98.0 per cent to IOLO per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, very slightly soluble in ethanol 
(96 per cent), practically insoluble in acetone. It dissolves in 


dilute mineral acids and in dilute solutions of alkali 
hydroxides* 

It shows polymorphism (5* 9), 

IDENTIFICATION 

First identification B. 

Second identification A, C. 

A* Ultraviolet and visible absorption spectrophotometry 
(2.225). 

Test solution Dissolve 70 mg in water R and dilute to 
100.0 mL with the same solvent* 

Spectral range 220-320 nm* 

Absorption maxima At 259 nm* 266 nm and 275 nm* 
Resolution (2,2*25): minimum 1.5 for the absorbance ratio. 
Specific absorbance at the absorption maxima: 
at 259 nm: 9.8 to 10.8; 

— at 266 nm: 11*5 to 12.7; 

— at 275 nm: 8.4 to 9.3. 

B. Infrared absorption spectrophotometry (2*2.24). 

Preparation Discs prepared using 3 mg of substance and 
300 mg of potassium bromide R. 

Comparison baclofen CRS , 

If the spectra obtained in the solid state show differences, 
dissolve 0*1 g of each of the substances separately in 1 mL of 
dilute sodium hydroxide solution R and add 10 mL of ethanol 
(96 per cent) R and I mL of dilute acetic acid R. Allow to 
stand for 1 h. Filter* wash the precipitate with ethanol 
(96 per cent) R and dry in vacuo , Prepare new discs and 
record the spectra* 

C. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 10 mg of the substance to be examined 
in the mobile phase and dilute to 10 mL with the mobile 
phase* 

Reference solution Dissolve 10 mg of baclofen CRS in the 
mobile phase and dilute to 10 mL with the mobile phase. 
Plate TLC silica gel G plate if. 

Mobile phase anhydrous formic add R, water R t methanol R> 
chloroform if, ethyl acetate R (5:5:20:30:40 VtVIVIVfV). 
Application 5 pL, 

Development Over a path of 12 cm. 

Drying Allow the solvents to evaporate. 

Detection Spray with ninhydnn solution R3 until the plate is 
slightly wet. Place in an oven maintained at 100 °C for 
10 min. Examine in day tight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension U (2,2./) and not more intensely coloured than 
reference solution BY S (2*2.2, Method J7), 

Dissolve 0.50 g in / M sodium hydroxide and dilute to 25 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. 
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Bambuterol Hydrochloride 1-237 


Reference solution (a) Dissolve 25,0 mg of baclofen 
impurity A CRS in the mobile phase and dilute to 10.0 mL 
with the mobile phase. 

Reference solution (b) Dilute L0 mL of reference solution (a) 
to 100.0 mLwith the mobile phase. 

Reference solution (c) Dilute 2.0 mL of the test solution to 
100,0 mL with the mobile phase. 

Reference solution (d) Dilute 2.0 mL of the test solution and 
2.0 mL of reference solution (a) to 100,0 mL with the 
mobile phase. 

Column: 

— size: l ~ 0.25 m, 0 = 4.0 mm; 

— stationary' phase: octadecylsilyl silica gel for chromatography R 

(10 pm). 

Mobile phase Dissolve 1.822 g of sodium hexanesulfonate R in 
1 L of a mixture of 560 volumes of water J?, 440 volumes of 
methanol R and 5 volumes of glacial acetic add R. 

Flow rate 2.0 mL'min, 

Detection Spectrophotometer at 266 nm. 

Injection 20 pL of the test solution and reference 
solutions (b), (c) and (d). 

Run time 5 times the retention time of baclofen. 

System suitability Reference solution (d): 

— resolution: minimum 2,0 between the peaks due to 
baclofen and impurity A. 

Limits : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
{L0 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(2.0 per cent). 

Water (2.5.12) 

Maximum 1.0 per cent, determined on 1.000 g. 

Sulfated ash ( 2.4.14 ) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0.1500 g in 50 mL of anhydrous acetic add R. 

Titrate with 0.1 M perchloric acid 3 determining the end-point 
potentiometrical ly (2.2 , 20). 

1 mL of 0.1 M perchloric acid is equivalent to 21.37 mg 
ofC 10 H i2 CLN0 2 . 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. / 0. 
Control of impurities in substances for pharmaceutical use): B. 



A. (4/?S) -4- (4-chl orophenyI) pyrrolidin-2 -one, 



B. (3J?5)-5-amino-3-(4-diloropheny])-5-oxopentanoic acid. 

___ __ _ PhEur 


Bambuterol Hydrochloride 

(Pin Ekk monograph 1293) 



Q and enantiomer 


Q 3 H 30 CIN 3 O 5 403,9 81732-46-9 

Action and use 

Beta 2 -adrenoceptor agonist; bronchodilator. 

PhEir ___ 

DEFINITION 

5- [(1 RS ) -2- [ (L1 -Dimethy ie thyl) amino] -1 -hydroxy ethyl] -1,3- 
phenylene bis (dimethyl carbarn ate) hydrochloride. 

Content 

98.5 per cent to 101.5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, soluble in ethanol (96 per cent), 
it shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs, 

Comparison bambuterol hydrochloride CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and die reference substance 
separately in a mixture of 1 volume of water R and 6 volumes 
of acetone R> cool in ice to precipitate and dry both 
precipitates in vacuo at 50 i? C to constant weight. Record new 
spectra using the residues. 

B, It gives reaction (a) of chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve 4.0 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

Acidity or alkalinity 

To 10 mL of solution S add 0.2 mL of methyl red solution R 
and 0.2 mL of 0.01 M hydrochloric acid , The solution is red. 
Add 0,4 mL of 0.0! At sodium hydroxide , The solution is 
yellow. 

Optical rotation (2.2.7) 

-0.10 to + 0.10°. 





1-238 Barbital 


2017 


Dilute 1 mL of solution S to 10 mL with carbon dioxide-free 
water R. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 5.0 mg of the substance to be examined 
in the mobile phase and dilute to 10.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 1.0 mg of formoterol fimarate 
dihydrate CRS in the mobile phase and dilute to 10.0 mL 
with the mobile phase. Mix 0.8 mL of this solution with 
0.4 mL of the test solution and dilute to 100.0 mL with the 
mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 2.0 mL of this 
solution to 20.0 mL with the mobile phase. 

Column: 

— size : l ~ 0*15 m, 0 - 4.6 mm; 

— stationary phase ; base-deactivated octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 1.3 g of sodium octanesulfonate R in 
430 mL of a mixture of 25 volumes of acetonitrile R1 and 
75 volumes of methanol R ; then mix this solution with 
570 mL of 0.050 M phosphate buffer pH 3.0 prepared as 
follows: dissolve 6,90 g of sodium dihydrogen phosphate 
monohydrate R in water R and dilute to 1000 mL with 
water R , adjust to pH 3.0 with a 50 g/L solution of dilute 
phosphoric acid R. 

Flow rate 1.5 mL/min, 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL; inject the mobile phase as a blank. 

Run time 1.5 times the retention time of bambuterol. 

Retention time Formoterol = about 7 min; 
bambuterol = about 9 min. If necessary, adjust the 
composition of the mobile phase; increase the content of 
phosphate buffer to increase the retention time. 

System suitability: reference solution (a): 

— resolution: minimum 5,0 between the peaks due to 
bambuterol and formoterol. 

Limits: 

— impurities A, B, C, D, E, F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,6 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard any peak due to the mobile 
phase. 

Water (2.5J2) 

Maximum 0,5 per cent, determined on 0.500 g. 

Sulfate d ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0,320 g in 50 mL of ethanol (96 per cent) R and add 
5 mL of 0.01 M hydrochloric acid. Carry out a potentiometric 
titration (2.2.2 £7), using 0.1 M sodium hydroxide. Read 
the volume added between the 2 points of inflexion. 

1 mL of 0A M sodium hydroxide is equivalent to 40.39 mg of 

c 18 h 30 cin 3 o 5 . 


IMPURITIES 

Specified impurities A, B> C, D> E, F. 



and enantiomer 


A, R1 = NH-C(CH 3 ) 3j R2 = R3 = H: 
dihydroxyphenyl)-2- [(1,1 - dimethyl ethyl) amino] ethanol 
(terbutaline), 

B, R1 = OH, R2 = R3 = CO-N(CH 3 ) 2 : 5-[(lRS)-l£- 
dihydroxyethyl]-l ,3-phenylene bis (dimethyl carbamate), 

C, R1 = NH-C(CH 3 ) 3 , R2 " H, R3 = CO-N(CH 3 ) 2 : 

3- [ (1 RS) -2 - [ (1,1 -dim ethy lethy I) amino] -1 -by droxyethyl] -5 - 
hydroxyphenyl dimethyl carbarn ate, 

D, R1 = H, R2 = R3 = CO-N(CH 3 ) 2 : 5-[(lRS)-l- 
hydroxyethy 1 ] -1, 3-phenylene bis (dimethylcarbamate), 



o 


E. R = H: 5-acetyl-1,3-phenylene bis (dimethyl carbamate), 

F, R = NH-C(CH 3 ) 3 : 5-[[(1,1 niimethylethyl)amino]acetyl]- 
1,3-phenylene bis(dimethylcarbamate). 

________ PhEur 


Barbital 

(Ph. Eur. monograph 0170) 



C 8 Hi 2 N 2 0 3 184,2 57-44-3 

Action and use 

Barbiturate. 

Ph Eur _______— 

DEFINITION 

Barbital contains not less than 99.0 per cent and not more 
than the equivalent of 101.0 per cent of 
5,5-diethyIpyrimidine-2,4,6(1 // 3 37f,5F/)-trione, calculated 
with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, slightly soluble in water, soluble in boiling water and 
in alcohol. It forms water-soluble compounds with alkali 
hydroxides and carbonates and with ammonia, 

IDENTIFICATION 

First identification A, B 
Second identification A. G> D. 
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Barium Sulfate 1-239 


A. Determine the melting point ( 2 * 2 * 14) of the substance to 
be examined* Mix equal parts of the substance to be 
examined and barbital CRS and determine the melting point 
of the mixture. The difference between the melting points 
(which are about 190 C) is not greater than 2 °C. 

B, Examine by infrared absorption spectrophotometry 
{2.2.24), comparing with the spectrum obtained with 
barbital CRS. 

C* Examine by thin-layer chromatography (2*2*27), using 
silica gel GF 254 R as the coating substance. 

Test solution Dissolve 75 mg of the substance to be examined 
in alcohol R and dilute to 25 mL with the same solvent. 
Reference solution Dissolve 75 mg of barbital CRS in alcohol R 
and dilute to 25 mL with the same solvent* 

Apply separately to the plate 10 pL of each solution* Develop 
over a path of 18 cm using the lower layer of a mixture of 
5 volumes of concentrated ammonia /?, 15 volumes of alcohol R 
and 80 volumes of chloroform R. Examine immediately in 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
position and size to the principal spot in the chromatogram 
obtained with the reference solution. 

D* It gives the reaction of non-nitrogen substituted 
barbiturates ( 2 * 2 */)* 

TESTS 

Appearance of solution 

Dissolve 1 .0 g in a mixture of 4 mL of dilute sodium hydroxide 
solution R and 6 mL of water R. The solution is clear (2.2. /) 
and not more intensely coloured than reference solution Y 6 
(2.2.2, Method IT). 

Acidity 

Boil l *0 g with 50 mL of water R for 2 min, allow to cool 
and filter. To 10 mL of the filtrate add 0*15 mL of methyl red 
solution R * The solution is orange-yellow*. Not more than 
0*1 mL of 0.1 M sodium hydroxide is required to produce a 
pure yellow colour* 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 2 54 R as the coating substance* 

Test solution Dissolve I *0 g of the substance to be examined 
in alcohol R and dilute to 100 mL with the same solvent* 
Reference solution Dilute 0.5 mL of the test solution to 
100 mL with alcohol R. 

Apply separately to the plate 20 pL of each solution. Develop 
over a path of 15 cm using the lower layer of a mixture of 
5 volumes of concentrated ammonia R, 15 volumes of alcohol R 
and 80 volumes of chloroform R. Examine immediately in 
ultraviolet light at 254 nm. Spray with diphenylcarbazone 
mercuric reagent R r Allow* the plate to dry in air and spray 
with freshly prepared alcoholic potassium hydroxide solution R 
diluted 1 in 5 with aldehyde-free alcohol R. Heat at 100 °C to 
105 C for 5 min and examine immediately. When examined 
in ultraviolet light and after spraying, any spot in the 
chromatogram obtained with the test solution, apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with the reference solution 
(0.5 per cent). 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 1.00 g by drying 
in an oven at 105 *C. 

S 11 ]fated ash (2.4, 14) 

Not more than 0 .1 per cent> determined on L0 g. 


ASSAY 

Dissolve 85,0 mg in 5 mL of pyridine R. Add 0,5 mL of 
ihymolphthalein solution R and 10 mL of silver nitrate solution 
in pyridine R, Titrate with 0JM ethanolic sodium hydroxide 
until a pure blue colour is obtained. Carry out a blank 
titration* 

1 mL of 0 */ M ethanolic sodium hydroxide is equivalent to 
9.21 mg of C 8 Hi 2 N 20 j. 

___ ■ _-__ PhBif 


Barium Sulfate * * 

Hr * 

(Ph Eur monograph 0010) ** 

BaS0 4 233*4 7727^3-7 


Action and use 

Radio-opaque substance used in the investigation of die 
gastro-imestinal tract* 

Preparation 

Barium Sulfate for Suspension 


PfiEur 


CHARACTERS 

Appearance 

Fine, white or almost white powder, free from gritty panicles. 

Solubility 

Practically insoluble in water and in organic solvents. It is 
very slightly soluble in adds and in solutions of alkali 
hydroxides, 

IDENTIFICATION 

A. Boil a suspension of 0.2 g with 5 mL of a 500 g/L 
solution of sodium carbonate R for 5 min, add 1 0 mL of 
water R, filter and acidify a part of the filtrate with dilute 
hydrochloric acid R . The solution gives the reactions of sulfates 
( 2 * 2 */)* 

B. Wash the residue collected in the preceding test with 

3 successive small quantities of water R. To the residue add 
5 mL of dilute hydrochloric add R , filter and add to the filtrate 
0*3 mL of dilute sulfuric acid R. A white precipitate is formed 
that is insoluble in dilute sodium hydroxide solution R. 

TESTS 
Solution S 

To 20.0 g add 40 mL of distilled water R and 60 mL of dilute 
acetic acid R. Boil for 5 min, filter and dilute the cooled 
filtrate to 100 mL with distilled water R. 

Acidity or alkalinity 

Heat 5.0 g with 20 mL of carbon dioxide-free water R on a 
water-bath for 5 min and filter. To 10 mL of the filtrate add 
0*05 mL of bromothymol blue solution RL Not more than 
0,5 mL of 0.01 At hydrochloric add or 0.01 M sodium 
hydroxide is required to change the colour of the indicator. 

Add-soluble substances 

Maximum 0.3 per cent. 

Evaporate 25 mL of solution S to dryness on a water-bath 
and dry to constant mass at 10CM05 g C* The residue weighs 
a maximum of 15 mg. 

Oxidisable sulfur compounds 

Shake 1 *0 g with 5 mL of water R for 30 s and filter. To the 
filtrate add 0,1 mL of starch solution R , dissolve 0.1 g of 
potassium iodide R in the mixture, add 1 .0 mL of a freshly 
prepared 3.6 mg(L solution of potassium iodate R and 1 mL 
of / Af hydrochloric add and shake well. The colour of the 
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solution is more intense than that of a standard prepared at 
the same time and in the same manner, but omitting the 
potassium iodate. 

Soluble barium salts 

Maximum 10 ppm. 

To 2.5 mL of a 02 mg/L solution of barium nitrate R in a 
mixture of 30 volumes of ethanol (96 per cent) R and 
70 volumes of water R, add 10 mL of dilute sulfuric acid R. 
Shake and allow to stand for 5 min. To 1 mL of this solution 
add 10 mL of solution S. Prepare a standard in the same 
manner using 10 mL of barium standard solution (2 ppm 
Ra) R instead of solution S, 

After 10 min, any opalescence in the test solution is not 
more intense than that in the standard. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dilute 10 mL of solution S to 20 mL with water R. 12 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R, 

Loss on ignition 

Maximum 2.0 per cent, determined on 1.0 g at 
600 ± 50 °C. 


PtoEw 


Barium Sulfate for Suspension 

Barium Sulphate for Suspension 

Action and use 

Radio-opaque preparation used in the investigation of the 
gastro-imestinal tract. 

Preparation 

Barium Sulfate Oral Suspension 

DEFINITION 

Barium Sulfate for Suspension is a dry mixture of Barium 
Sulfate with a suitable dispersing agent and may contain 
suitable flavours and suitable antimicrobial preservatives. 

Content of barium sulfate* BaS0 4 

90,0 to 110.0% of the stated amount. 

CHARACTERISTICS 

A fine, white or creamy white powder, 

IDENTIFICATION 

A. Ignite 1 g to constant weight. To 02 g of the residue add 
5 mL of a 50% w/v solution of sodium carbonate and boil for 
5 minutes. Add 10 mL of water and filter. Reserve the 
residue for test B, Acidify a portion of the filtrate with 

2m hydrochloric acid. The solution yields the reactions 
characteristic of sulfates, Appendix VI. 

B. Wash the residue reserved in test A with water, add 5 mL 
of 2m hydrochloric acid , mix well and filter. Add 0.3 mL of 1m 
sulfuric acid to the filtrate, A white precipitate is produced 
which is insoluble in 2m hydrochloric acid , 

TESTS 

Acidity or alkalinity 

pH of an aqueous suspension containing the equivalent of 
60% w/w of Barium Sulfate or s for lower strengths, the 
aqueous suspension at the strength of intended use* 3.5 to 
8.5, Appendix V L. 


Loss on drying 

When dried at 105° for 4 hours* loses not more than L0% of 
its weight. Use 1 g, 

ASSAY 

To a quantity containing 0.6 g of Barium Sulfate in a 
platinum dish add 5 g of sodium carbonate and 5 g of 
potassium carbonate sesquihydrate and mix. Heat to 1000 and 
maintain at this temperature for 15 minutes. Allow to cool 
and suspend the residue in 150 mL of water. Wash the dish 
with 2 mL of 6m acetic acid and add the washings to the 
suspension. Cool in ice and decant the supernatant liquid* 
transferring as little of the solid matter as possible to the 
filter. Wash the residue with successive quantities of a 
2% w/v solution of sodium carbonate until the washings are 
free from sulfate and discard the washings. Add 5 mL of 2m 
hydrochloric acid to the filter, wash through into the vessel 
containing the bulk of the solid matter with water, add 5 mL 
of hydrochloric add and dilute to 100 mL with water. 

Add 10 mL of a 40% w/v solution of ammonium acetate, 

25 mL of a 10% w/v solution of potassium dichromate and 
10 g of urea. Cover and digest in a hot-air oven at 80 L to 85° 
for 16 hours. Filter whilst still hot through a sintered-glass 
filter (ISO 4793, porosity grade 4, is suitable), washing the 
precipitate initially with a 0.5% w/v solution of potassium 
dichromate and finally with 2 mL of water. Dry to constant 
weight at 105 Each g of die residue is equivalent to 
0.9213 g of barium sulfate, BaS0 4 . 


Beciometasone Dipropionate 

Anhydrous Beciometasone Dipropionatc 

(PL Ear monograph 0654) 


*** 

★ * 


* 


* 

* 



C 2S H 37 C10 7 521.0 5534-09-8 

Action and use 

Glucocorticoid. 

Preparations 

Beciometasone Cream 
Beciometasone Aqueous Nasal Spray 
Beciometasone Inhalation Powder 
Beciometasone Inhalation Powder, pre-dispensed 
Beciometasone Ointment 
Beciometasone Pressurised Inhalation 

PhEur ___ 

DEFINITION 

9-Chloro-11 (3-hydroxy-16 [Lmethyl-3,20-dioxopregna-1,4- 
diene- 17,21 -diyl dipropanoate. 

Content 

96.0 per cent to 102.0 per cent (dried substance). 
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Beclometasone Dipropionate 1-241 


CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
sparingly soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2,24), 

Comparison anhydrous beclometasone dipropionate CRS. 

B. Treat 25 mg by the oxygen-flask method (2,5.10). Use a 
mixture of l mL of l M sodium hydroxide and 20 mL of 
water R to absorb the combustion products. The solution 
gives reaction (a) of chlorides (2,3.1), 

C. Loss on drying (see Tests). 

TESTS 

Specific optical rotation (2,2,7) 

+ 108 to + 115 (dried substance). 

Dissolve 0,100 g in ethanol (96 per cent) R and dilute to 
10,0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mobile phase A, mobile phase B (45:55 V!V). 
Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in 28 mL of mobile phase B and dilute to 50,0 mL 
with mobile phase A. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
50,0 mL with the solvent mixture. 

Reference solution (a) Dilute 5.0 mL of test solution (b) to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of beclometasone 
dipropionate for system suitability CRS (containing impurity D) 
in 3 mL of mobile phase B and dilute to 5 mL with mobile 
phase A. 

Reference solution (c) Dissolve 5 mg of beclometasone 
dipropionate for peak identification CRS (containing impurities 
A, B, Cj L and M) in 3 mL of mobile phase B and dilute to 
5 mL ivith mobile phase A. Use 1 mL of this solution to 
dissolve the contents of a vial of beclometasone dipropionate 
tmpunties F and N CRS. 

Reference solution (d) Dissolve 50.0 mg of anhydrous 
bechmeiasone dipropionate CRS in 28 mL of mobile phase B 
and dilute to 50.0 mL with mobile phase A. Dilute 1.0 mL 
of this solution to 50.0 mL with the solvent mixture. 

Column: 

— size: / = 0.25 m,0- 4.6 mm; 

— stationary phase: spherical difunctional bonded end-capped 
octadecylsilyl silica gel for chromatography R (5 pm); 

— temperature: 50 °C. 

Mobile phase : 

— mobile phase A : 2.72 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 2.35 with phosphoric acid i?; 

— mobile phase B: terrahydrofuran /?, acetonitrile i?, methanol R 
(5:23:25 V(V!V)\ 


Time 

Mobile phue A 

Mobile phase B 

(min} 

(per cent V7V) 

{per cent V/V) 

0 - 4 

40 

60 

4 - 12 

40 4 45 

60 4 55 

12 -$9 

45 

55 


Detection Spectrophotometer at 254 nm, 

Injection 20 pi of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with beclometasone dipropionate for peak identification CRS and 
the chromatogram obtained with reference solution (c) to 
identify the peaks due to impurities A, B, C, F, L, M and N; 
use the chromatogram supplied with beclometasone 
dipropwnaie for system suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peak due 
to impurity D. 

Relative retention With reference to beclometasone 
dipropionate (retention time = about 25 min): 
impurity A = about 0*3; impurity B - about 0,6; 
impurity D = about LI; impurity M = about 1.2; 
impurity L = about 1.3; impurity C - about 1,8; 
impurity N = about 2.0; impurity F = about 2.2. 

System suitability: reference solution (b): 

— peak-to-valley ratio: minimum L5, where H p = height 
above the baseline of the peak due to impurity D and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
beclometasone dipropionate. 

Limits . 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by die 
corresponding correction factor: impurity F = 1.3; 
impurity M = 2 , 0 ; 

— impurity L: not more than 6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.6 per cent); 

— impurities B s F f M: for each impurity, not more than 
5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent); 

— impurities A, D f N: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) ( 0.2 per cent); 

— impurity C: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total: not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L5 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying ( 2 . 2 . 12 ) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Liquid chromatography ( 2,2,29) as described in the test for 
related substances with the follow ing modification. 

Injection Test solution (b) and reference solution (d). 
Calculate the percentage content of CasH^OO^ from the 
declared content of anhydrous beclometasone dipropionate CRS . 

IMPURITIES 

Specified impurities A, B, C, D, F, L, M, N 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 


Flow rate 1.4 mL/min. 
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acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): E, H, 
hh 0,0, R,S, U, V. 




J. Rl = R2 = CG-C 2 H 5 : 9,1 Ip-epoxy-16 p-methyl-3,20- 
d ioxo-9 p-pregna-1 } 4-diene-17,21 -dly 1 dipropano ate, 

R. Rl = R2 = H: 9,1 ip-epoxy-17,21-dihydroxy-16 p-methyl - 
9 (3-pr egna-1,4-diene-3,2 0-di one, 

U. R1 = CO-C 2 H 5 , R2 = H; 9,11 P-epoxy-21-hydroxy-1 bp- 
methyls, 20-dioxo-9 p-pregna- 1,4-dien-17-y! propanoate, 

V. R1 = H, R2 = CO-C 2 H 5 : 9,1 lp-cpoxy-17-hydroxy-l6P- 
methyl-3,20-dioxo-9p-pregna-1,4-dien-21 -yl propanoate, 


A. R1 - R3 = H, R2 = Cl, R4 = CO-C 2 H 3 : 9-chloro- 
11 p, 17-dihydroxy-16 P-methyl-3,2 0-dioxopregn a-1,4-dien-21- 
yl propanoate (beclometasone 21 -propionate), 

B. R1 = H, R2 = Cl, R3 = CO-C 2 H 5 , R4 = CO-CH 3 : 

21 -£acetyioxy)-9-chloro-11 p-hydroxy-16P-methyl-3 a 20" 
dioxopregna-1,4-dien-17-yl propanoate (beclometasone 
21-acetate 17-propionate), 

C. Rl = H, R2 = Cl, R3 = CO-G 2 H 5 , R4 = CO-CH 2 -CH 2 - 

CH 3 : 9-chloro-11 p-hydroxy-16 P-methyl-3,20-dioxo-17- L. 9-chloro-11 p-hydroxy-16 p-mcthyl-3,20-dioxopregn-4-ene- 

(propanoyloxy) -pregna-1,4-dien-21 -yl butanoate 17,21 -diyl dipropanoate, 

(beclometasone 21-butyrate 17-propionate), 

D. R1 = H, R2 = Br, R3 = R4 = CO-C 2 H 5 : 9-bromo-llp- 
hydroxy-16 P-methyl-3,2 0-dioxopregna-1,4-diene-17,21 -diyl 
dipropanoate, 

F. RI = Br, R2 - Cl, R3 = R4 = CO-C 2 H 5 : 6a-bromo-9- 
chloro-11 p-hydroxy-16 P-methyl-3,20-dioxopregna-1,4-diene- 
17,21 -diyl dipropanoate, 



E. Rl = Cl, R2 = CO-C 2 H 5 : 6tt,9-dichloro-l ip-hydroxy- 
16 fl-methyl-3, 2 0-di ox op regn a -1 ,4-di ene-17,21 -diyl 
dipropanoate, 

H. Rl = R2 = H: 9-chloro-l ip,21 -dihydroxy-16p-methyl- 
3,2Q-dioxopregna-l,4-dien-17-yl propanoate (beclometasone 
17-propionate), 


N. 2-bromo-9-chloro-11 p-hydroxy-16 P-methyl-3,20- 
d ioxopregna-1,4-diene-17,21 -diyl dipropanoate, 



L 16 p-methyl- 3,2 0- dioxopregna-1,4,9(11) -trie ne-17,21 -diyl 
dipropanoate. 


O. Rl = R2 = Cl: 9,11 p-dichloro-16p-methyl-3,20- 
d ioxopregna-1,4-diene-17,21 -diyl dipropanoate, 

Q. Rl - R2 “ H: 16 P-methyl-3,20-dioxQpregna-i,4-diene- 
17,21-diyl dipropanoate, 

S. Rl = 0-C0-C 2 H 5 , R2 = Cl: 9-chJoro-l6p-methyl-3,20- 
dioxopregna-1,4-diene-11 p, 17,21 -triyl tripropanoate 
(beclometasone tripropionate). 

___ PhEur 




M. 9-chi oro-11 p-hydroxy-16 p-methyl-3,20-dioxopregna-4,6 
diene-17,21 -diyl dipropanoate. 
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Beclometasone Dipropionate 
Monohydrate 

(Ph, Eur. monograph 1709) 


o 



C 2e H 3 7C10 7j H a 0 539 A 5534419S 

Action and use 

Glucocorticoid* 

Preparations 

Beclometasone Aqueous Nasal Spray 
Beclometasone Inhalation Powder 
Beclometasone Inhalation Powder, pre-dispcnsed 

PhBtr ___ 

DEFINITION 

9-Chlom-l 1 (i-hydroxy-16|3~methyi'3,20-dioxopregna-1,4- 
diene-17,21-diyl dipropanoate monohydrate. 

Content 

97.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
sparingly soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison beclometasone dipropionate monohydrate CRS. 

B. Treat 25 mg by the oxygen-flask method (2.5.10). Use a 
mixture of 1 mL of / M sodium hydroxide and 20 mL of 
water R to absorb the combustion products. The solution 
gives reaction (a) of chlorides (2.3.1). 

C. Loss on drying (see Tests). 

TESTS 

Specific optical rotation (2.2.7) 

+ 108 to + 115 (dried substance). 

Dissolve 0*100 g in ethanol (96 per cent) R and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mobile phase A, mobile phase B (45:55 V1V). 
Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in 28 mL of mobile phase B and dilute to 50.0 mL 
with mobile phase A. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
50.0 mL with the solvent mixture. 

Reference solution (a) Dilute 5,0 mL of test solution (b) to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of beclometasone 
dipropionate for system suitability CRS (containing impurity D) 
in 3 mL of mobile phase B and dilute to 5 mL with mobile 
phase A. 


Reference solution (c) Dissolve 5 mg of beclometasone 
dipropionate forpeak identification CRS (containing 
impurities B, C and L) in 3 mL of mobile phase B and dilute 
to 5 mL with mobile phase A, Use I mL of this solution to 
dissolve the contents of a vial of beclometasone dipropionate 
impurities F and N CRS. 

Reference solution (d) Dissolve 50.0 mg of anhydrous 
beclometasone dipropionate CRS in 28 mL of mobile phase B 
and dilute to 50*0 mL with mobile phase A, Dilute 1 *0 mL 
of this solution to 50.0 mL with the solvent mixture. 

Column: 

— size: l — 0.25 m, 0 - 4.6 mm; 

— stationary phase : spherical difunc tion a! bonded end-capped 
oaadecykUyl silica gel for chromatography R (5 pm); 

-— temperature: 50 C. 

Mobile phase: 

— mobile phase A: 2.72 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 2.35 with phosphoric acid R; 

— mobile phase B: terrahydrofuran acetonitrile R, methanol R 
(5:23:25 VfVfV)\ 


Time 

Mobile phase A 

Mobile phase B 

(mini 

(per cent V/V) 

(percent VfV) 

0-4 

40 

m 

4 - 12 

40 4 45 

60 4 55 

12 - 59 

45 

55 


Flow rate 1 *4 mL/min* 

Detection Spectrophotometer at 254 nm* 

Injection 20 pi of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with bedometasone dipropionate for peak identification CRS and 
the chromatogram obtained with reference solution (c) to 
identify the peaks due to impurities B, C, F and L; use the 
chromatogram supplied with beclometasone dipropionate for 
system suitability’ CRS and the chromatogram obtained with 
reference solution (b) to identify the peak due to impurity D, 
Relative retention With reference to beclometasone 
dipropionate (retention time - about 25 min): 
impurity B - about 0.6; impurity' D = about 1.1; 
impurity L - about 1.3; impurity G — about 1.8; 
impurity' F = about 2*2, 

System suitability: reference solution (b): 

— peak-to-valley ratio: minimum 1.5, where H p - height 
above the baseline of the peak due to impurity D and 
H v == height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
beclometasone dipropionate. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity F by 1*3; 

— impurity B\ not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent); 

— impurities C, F, L: for each impurity', not more than 
1*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 
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— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 1-0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent)* 

Loss on drying {2.232) 

2.8 per cent to 3*8 per cent, determined on 1.000 g by 
drying in an oven at 105 °C for 3 h. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 
Calculate the percentage content of C 2 &H 37 QO 7 from the 
declared content of anhydrous beclometasone dipropionate CRS. 

IMPURITIES 

Specified impurities B s C, F, L 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
Lhe tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5A0. 
Control of impurities in substances for phannacemkal use): A } D, 
E, H } /, M, N 3 O, & R } S, U } V. 



A. Rl = R 3 = H, R 2 = Cl, R4 = CO-C^: 9-chloro- 
11 p, 17-dihydroxy-16 methyl- 3,20-dioxopre gna- 1 ,4-d i en-21 - 
yl propanoate (beclometasone 21 -propionate), 

D* Rl = H, R 2 = Br, R3 ” R4 = CO-C 2 H 5 ; 9-bromc-l lp- 
hydroxy-16p-methyl-3 3 20-dioxopregna-1,4-diene-17,21-diyl 
dipropanoate, 

E> Rl “ R 2 “ Cl, R3 = R4 = CQ-C 2 H 5 : 6ot,9-dichloro-l Ip- 
hydroxy-16P-methyL3,20-dioxopregna-1,4-diene-17,21 -diyl 
dipropanoate, 

H. R1 = R4 = Hj R2 = Cl, R3 = CO-C 2 H 5 : 9-chloro- 
11P, 21 -dihydroxy-16 (3-methy 1-3,2 0-dioxop regn a-1,4-dien-17- 
yl propanoate (beclometasone 17-propionate), 



B. R 1 = H, R 2 = CO-CH 3 : 21-(acetylox>0-9-chIoro-llp- 
hydrojey-16P-methyl-3,20-dioxopregna-1,4-dien-17-yl 
propanoate (beclometasone 21 -acetate 17-propionate), 

C. Rl = H, R2 = CO-CH r CH 2 -CH 3 : 9-chloro-l 1 13- 
hydroxy- 16P-methyl-3,20-dioxo-17-(propanoyloxy)-pregna- 
l,4-dien-21-yl butanoate (beclometasone 21 -butyrate 
17-propionate), 


F. Rl = Br, R2 “ CO-C 2 H 5 : tia-bromo-9-chloro-l 1£1- 
hydroxy-16 p-methyl-3,20-dioxopregna-1,4-diene-17,21 -diyl 
dipropanoate, 


o 



I. 16p-methyl-3,20-dioxopregna-1,4,9 (1 i)-triene-i 7,21 -diyl 
dipropanoate. 



J. Rl = R 2 = CO-C 2 H 5 : 9,1 l|3-epoxy-16p-methyl-3,20- 
dioxo -9 p-pregna -1,4-diene-17,21 -diyl dipropanoate, 

R, Rl = R2 = H; 9,HP-epoxy-17,21-dihydroxy-16(3-methyl- 
9 P-pregna- 1 ,4-diene-3,20-dione, 

U. Rl = COC 2 H 5j R2 = H: 9,1 lp-epoxy- 21 -hydroxy -1 tip- 
methyl^, 20-dioxo-9P-pregn a- 1,4-dien-l 7-yl propanoate, 

V. Rl = H, R2 = CO-C 2 H 5 : 9,1 ip-epoxy-17-hydroxy-1bp- 
methyl- 3,20 dioxo 9p pregna-i,4-dkn-2f-yl propanoate. 


O 



L. 9-chloro-1 1 p-hydroxy-16 P-methyl-3 $ 20-di oxopregn-4-ene- 
17,21-diyl dipropanoate. 



M. 9 -chi oro -11 p-hydroxy-16 p-methy 1-3 ,2 0-dioxopregna-4, 6 - 
diene- 17,21 -<Liyl dipropanoate, 
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N, R1 = Rr, R2 - GH, R3 = Cl: 2-bromo-9-chloro-l l )i- 
hydroxy-16 P-methyl-3,2 0-dioxoprcgna-1,4-dienc-17,21 -dtyl 
dipropanoate, 

O. R1 = H, R2 = R3 - Cl: 9,nMichioro-I6P-methyl-3,20- 
d ioxopre gna-1,4-diene-17,21 *diyl dipropanoate, 

Q. R1 = R2 = R3 = H: 16p-methyL3,20-dioxopregna-l,4- 
diene -17,21-diyl dipropanoate, 

S. R1 = H, R2 = OXO-C 2 H 5 , R3 = Cl: 9-chloro-1 bp- 
methyls, 20-dioxoprcgna- 1,4-diene-11 p, 17,21 -triyl 
tripropanoate (bedometasone tripropionate). 

____ PhEur 


White Beeswax 

(Ph. Eur. monograph 0069) 

Action and use 

Excipient 


* * * 


* 

* 

* 


*** 


* 

* 

* 


PhEir _____ 

DEFINITION 

Wax obtained by bleaching yellow beesw T ax. 

CHARACTERS 

Appearance 

White or yellowish-white pieces or plates, translucent when 
thin, with a fine-grained, matt and non-crystalline fracture; 
when warmed in the hand they become soft and malleable. 

It has an odour similar to that of yellow beeswax, though 
fainter and never rancid. It is tasteless and does not stick to 
the teeth. 

Solubility 

Practically insoluble in water, partially soluble in hot ethanol 
(90 per cent V!V) and completely soluble in fatty and 
essential oils. 

Relative density 

About 0,960. 

TESTS 

Drop point (2.211 7) 

61 C to 66 X* 

Melt the beeswax by heating on a water-bath, pour onto a 
glass plate and allow to cool to a semi-solid mass* Fill the 
metal cup by inserting the wider end into the beeswax and 
repeating the procedure until beeswax extrudes from die 
narrow opening* Remove the excess with a spatula and insert 
the thermometer immediately. Remove the beeswax 
displaced. Allow to stand at room temperature for at least 
1 2 h before determining the drop point. 

Acid value 
17*0 to 24*0. 

To 2*00 g {m g), in a 250 mL conical flask fitted with a 
reflux condenser, add 40 mL of xylene R and a few glass 
beads* Heat until the substance is dissolved* Add 20 mL of 
ethanol (96 per cent) R and 0.5 mL of phcnolphthcdein 


solution Rl and titrate the hot solution with 0.5 M alcoholic 
potassium hydroxide until a red colour persists for at least 10 s 
(»i mL). Carry out a blank test (n 2 mL). 


Add value — 


28.05 (m - na) 
m 


Ester value (2.5.2) 

70 to 80. 

Saponification value 

87 to 104. 

To 2.00 g (m g), in a 250 mL conical flask fitted with a 
reflux condenser, add 30 mL of a mixture of equal volumes 
of ethanol (96 per cent) R and xylene R and a few glass beads. 
Heat until the substance is dissolved. Add 25*0 mL of 0.5 M 
alcoholic potassium hydroxide and heat under a reflux 
condenser for 3 h. Titrate the hot solution immediately with 
0.5 M hydrochloric add , using 1 mL of phenolphthalein 
solution RI as indicator {nj mL). Reheat the solution to 
boiling several times during the course of the titration. Carry 
out a blank test (« 2 mL)* 


Saponification value — 


28.05 (na-m) 
m 


Ceresin, paraffins and certain other waxes 
To 3.0 g, in a 100 mL round-bottomed flask, add 30 mL of 
a 40 g/L solution of potassium hydroxide R in aldehyde-free 
alcohol R and boil gently under a reflux condenser for 2 h. 
Remove the condenser and immediately insert a 
thermometer. Place the flask in a water-bath at 80 C and 
allow to cool, swirling the solution continuously. 

No precipitate is formed until 65 C, although the solution 
may be slighdy opalescent. Beginning at 65 C , the solution 
may become cloudy and precipitates may be formed. 

At 59 X, the solution is cloudy. 

Glycerol and other polyols 

Maximum 0*5 per cent m/m, calculated as glycerol. 

To 0.20 g add 10 mL of alcoholic potassium hydroxide 
solution R and heat on a water-bath under a reflux condenser 
for 30 min. Add 50 mL of dilute sulfuric acid R> cool and 
filter. Rinse the flask and the filter with dilute sulfuric add R. 
Combine the filtrate and washings and dilute to 100.0 mL 
with dilute sulfuric add R. Place 1*0 mL of the solution in a 
test-tube, add 0.5 mL of a 10.7 g/L solution of sodium 
periodate R } mix and allow* to stand for 5 min. Add 1.0 mL of 
decolorised fuchsin solution R and mix. Any precipitate 
disappears. Place the tube in a beaker containing w*ater at 
40 C. During cooling observe for 10-15 min* Any violet- 
biuc colour in the solution is not more intense than that in a 
standard prepared at the same time and in the same manner 
using 1.0 mL of a 10 mg/L solution of glycerol R in dilute 
sulfuric acid R. 

_ ____ Ft! But 
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Yellow Beeswax 

(Pk Eur. monograph 0070) 

Action and use 

Excipient. 


PhBur _____ _ 

DEFINITION 

Wax obtained by melting the walls of the honeycomb made 
by the honey-bee, Apis mdlifera L., with hot water and 
removing foreign matter, 

CHARACTERS 

Appearance 

Yellow or light brown pieces or plates with a fine-grained, 
matt and non-crystalline fracture; when warmed in the hand 
they become soft and malleable. 

It has a faint odour, characteristic of honey. It is tasteless and 
does not stick to the teeth. 

Solubility 

Practically insoluble in water, partially soluble in hot ethanol 
(90 per cent VIV) and completely soluble in fatty and 
essential oils. 

Relative density 
About 0.960, 

TESTS 

Drop point (2.2. 17) 

61 °C to 66 °C* 

Melt the beeswax by heating on a water-bath, pour onto a 
glass plate and allow to cool to a semi-solid mass. Fill the 
metal cup by inserting rhe wider end into the beeswax and 
repeating the procedure until beeswax extrudes from the 
narrow opening. Remove the excess with a spatula and insert 
the thermometer immediately. Remove the beeswax 
displaced. Allow to stand at room temperature for at least 
12 h before determining the drop point. 

Acid value 
17.0 to 22.0. 

To 2.00 g (m g), in a 250 mL conical flask fitted with a 
reflux condenser, add 40 mL of xylene R and a few glass 
beads. Heat until the substance is dissolved. Add 20 mL of 
ethanol (96 per cent) R and 0.5 mL of phenolphthalein 
solution Rl and titrate the hot solution with 0.5 M alcoholic 
potassium hydroxide until a red colour persists for at least 10 s 
mL). Cany out a blank test ( n 2 mL). 


Acid value = 


28.05 (tu — TI 2 ) 
m 


Ester value (2.5*2) 

70 to 80. 

Saponification value 

87 to 102* 

To 2,00 g {m g), in a 250 mL conical flask fined with a 
reflux condenser, add 30 mL of a mixture of equal volumes 
of ethanol (96 per cent) R and xylene R and a few glass beads* 
Heat until the substance is dissolved. Add 25.0 mL of 0.5 M 
alcoholic potassium hydroxide and heat under a reflux 
condenser for 3 h, Titrate the hot solution immediately with 
0.5 At hydrochloric acid , using 1 mL of phenolphthalein 
solution Rl as indicator {n\ mL), Reheat the solution to 
boiling several times during the course of the titration. Cany 
out a blank test ( n 2 mL). 


.„ . 28*05 (ri2 - rti) 

Saponification value — -- 

m 

Ceresin, paraffins and certain other waxes 
To 3.0 g, in a 100 mL round-bottomed flask, add 30 mL of 
a 40 g/L solution of potassium hydroxide R in aldehyde-free 
alcohol R and boil gently under a reflux condenser for 2 h. 
Remove the condenser and immediately insert a 
thermometer. Place the flask in a water-bath at 80 °C and 
allow to cool, swirling the solution continuously. 

No precipitate is formed until 65 f C, although the solution 
may be slightly opalescent. Beginning at 65 °C, the solution 
may become cloudy and precipitates may be formed. 

At 59 C, the solution is cloudy. 

Glycerol and other polyols 

Maximum 0.5 per cent m/m , calculated as glycerol* 

To 0.20 g add 10 mL of alcoholic potassium hydroxide 
solution R and heat on a water-bath under a reflux condenser 
for 30 min. Add 50 mL of dilute sulfuric acid R, cool and 
filter. Rinse the flask and the filter with dilute sulfuric acid R* 
Combine the filtrate and washings and dilute to 100.0 mL 
with dilute sulfuric acid R. Place 1.0 mL of the solution in a 
test-tube, add 0*5 mL of a 10.7 g^L solution of sodium 
periodate R , mix and allow to stand for 5 min. Add 1*0 mL of 
decolorised fuchsin solution R and mix* Any precipitate 
disappears. Place the tube in a beaker containing water at 
40 °C. During cooling observe for 10-15 min. Any violet- 
blue colour in the solution is not more intense than that in a 
standard prepared at the same time and in the same manner 
using 1*0 mL of a 10 mg(L solution of glycerol R in dilute 
sulfuric acid R . 

____ PhEur 


Benazepril Hydrochloride 

(Pk. Eur. monograph 2388) 



, HCI 


C 24 H29C1N 2 05 46 L0 86541-74^ 

Action and use 

Angiotensin converting enzyme inhibitor, 

PhEur ________ 

DEFINITION 

[(3hS)- 3-[ [(1 S)-l-(Ethoxy carbonyI)-3-pheny]propyl] ammo]-2- 
oxo-2,3,4,5-tetrahydro-1 H -1 -benzazepin-1 -yl] acetic add 
hydrochloride* 

Content 

97.5 per cent to 102*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, hygroscopic. 

Solubility 

Slightly soluble in water, freely soluble in anhydrous ethanol, 
very slightly soluble in ethyl acetate, practically insoluble in 
cyclohexane. 

It shows polymorphism (5.9). 
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IDENTIFICATION 

Cany out either tests A, B, D or tests B, C, D. 

A. Specific optical rotation (2.2,7): —141 to “136 (dried 
substance). 

Dissolve 1.000 g in anhydrous ethanol R and dilute to 
50,0 mL with the same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison benazepril hydrochloride CRS . 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R> evaporate to dryness and 
record new spectra using the residues. 

C. Enantiomeric purity (see Tests). 

D. It gives reaction (a) of chlorides (23.1). 

TESTS 

Related substances 

Liquid chromatography (2.2.29), 

Test solution (a) Dissolve 50,0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Test solution (b) Dilute 10.0 mL of test solution (a) to 
100.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of benazepril 
hydrochloride CRS in the mobile phase and dilute to 50,0 mL 
with the mobile phase. Dilute 10.0 mL of this solution to 
100.0 mL with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
benazepril for system suitability CRS (containing impurities B> 
C, D, E, F and G) in L0 mL of test solution (a). 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 50.0 mL with the mobile phase. 

Column : 

— sise\ I = 0.30 m, 0 = 3.9 mm; 

— stationary phase : end-capped ociadecyhilyl silica gel for 
chromatography R (10 pm). 

Mobile phase Add 0,2 mL of glacial acetic acid R to 1000 mL 
of a mixture of 360 volumes of water R and 640 volumes of 
methanol R2\ add 0,81 g of tetrabutylammonium bromide R and 
stir to dissolve. 

Flow rate 1.0 mL'min, 

Detection Spectrophotometer at 240 nm. 

Injection 25 pL of test solution (a) and reference solutions (b) 
and (c). 

Run time 3 times the retention time of benazepril. 

Relative retention With reference to benazepril (retention 
time = about 6 min): impurity E = about 0.3; 
impurity F = about 0.4; impurity C - about 0.5; 
impurity B = about 1,8; impurity D = about 2.0; 
impurity' G - about 2.5. 

Identification of impurities Use the chromatogram supplied 
with benazepril for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C, D> E, F and G, 
System suitability: reference solution (b): 

— resolution: minimum 2.5 between the peaks due to 
benazepril and impurity B and minimum 1.5 between the 
peaks due to impurities E and F, 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity E - 0.5; 
impurity F = 0.7; 


— impurity B: not more than 2.5 times die area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent); 

— impurity C: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.3 per cent); 

— impurities D, E t F, G: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

{0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent); 

— disregard limit : 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Enantiomeric purity 
Liquid chromatography (2,2.29). 

Buffer solution pH 60 Dissolve 3.58 g of disodium hydrogen 
phosphate R and 9.66 g of potassium dihydrogen phosphate R in 
water R and dilute to 1000.0 mL with the same solvent. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 5.0 mg of benazepril 
impurity A CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 1O0.O mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 10,0 mL with the mobile phase. Dilute LO mL of this 
solution to 10,0 mL with the test solution. 

Column: 

— size: l - 0.10 m, 0 = 4.0 mm; 

— stationary phase: spherical silica gel AGP for chiral 
chromatography R (5 ]im); 

— temperature: 30 °C. 

Mobile phase methanol R2> buffer solution pH 6.0 
(20:80 V/V). 

Flow rate 0.9 mlVmin. 

Detection Spectrophotometer at 240 nm. 

Injection 50 pL of the test solution and reference solutions (b) 
and (c). 

Run time 3.5 times the retention time of benazepril. 

Relative retention With reference to benazepril (retention 
time = about 6 min): impurity A = about 1.9. 

System notability: reference solution (c): 

— peak-to-vaUey ratio: minimum 2.5, where H p - height 
above the baseline of the peak due to impurity A and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
benazepril. 

Limir, 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

1.0 g complies with test G, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 
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Loss on drying (2.232) 

Maximum 1 .5 per cent, determined on 1 .000 g by drying 
in vacuo at 105 C for 3 h. 

Sulla ted ash (2. 434) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2*2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (a). 
Calculate die percentage content of C 24 H 2 gClN 2 G 5 from the 
declared content of benazepril hydrochloride CRS. 

STORAGE 

Protected from light* in an airtight container. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G 



A, [(3/?}-3-[[(l i?)-l-(ethoxycarbonyl)-3-phenylpropyl]amino]- 
2-oxo-2,3,4,5-tetrahydro-1 HA -benzszepin-l -yl]acetk add, 



B. [(3/?S)-3-[[( 1 *S7?)-l-(ethoxycarbonyl)-3- 
phenylpropyi] amino]- 2 - 0 X 0 - 2 , 354 ,5-tetrahydro- 1 H -1 - 
benzazepin-l-yl] acetic add. 



C. R= H: C2S)-2-|[(35)-L{carbox>Tnethyl)-2-oxo-2 J 3 J 4 J 5- 
tetrahydro-1 H -1 -benzazep in-3-yl| amino] -4-pheny Ibutanoic 
acid, 

G. R = C 2 H,: ethyl (2«S)-2-[[(3SH-(2-eihoxy-2~oxoethyl)-2- 
oxo-2,3*4,5-tetrahydro-1 H -1 -benzazepin~3-yl] amino]-4- 
phenylbutanoate, 



D. fC35)-3-[[(15)-3-cyclohexyL 1 - 

(ethoxycarbonyl)propyl] amino]- 2 - 0 x 0 - 2,3343 5-tetrahydro-1 H- 
1 -benzazepin -1 -yl] acetic aci d, 



E* R = H: [(3S)-3-amino-2-oxo-2,3,4,5-tetrahydro- 1 //- 1 - 
benzazepin-Lyl] acetic acid, 

F. R - C(CH 3 ) 3 : 1,1-dimethyl ethyl [( 3 ,$)- 3 -amino- 2 -oxo- 
2 ,3,4,5 -tetrahydr o -1 1 -benzazepin -1 -yl] acetate. 

_ Ph£ir 


Bendroflumethiazide 

** * 

* * 

* * 

(Ph * Eur monograph 0370) 

***** 

J H H 

and enantiomer 

C is H I 4F 3 N 3 0 4 S2 421.4 

73-48-3 

Action and use 

Thiazide diuretic. 

Preparations 

Bendroflumethiazide Tablets 
Bendroflumethiazide Oral Suspension 


PhEur 



DEFINITION 

(3/?5) -3-Benzyl- 6 - (trifi uo rom ethyl}- 3,4-dihydr o *2 H* 1,2,4- 
bcnzothiadiazine-7-sulfonamide 1,1 -dioxide. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
soluble in ethanol (96 per cent)* 

IDENTIFICATION 

Infrared absorption spectrophotometry' (2.2.24). 

Comparison bmdreflumethiazide CRS . 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solvent mixture Mix 40 volumes of methanol R and 
60 volumes of a 2.0 g/L solution of citric add R. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50*0 ml with 
the solvent mixture. 

Reference solution (a) Dissolve 2 mg of bendroflumethiazide 
impurity A CRS and 2,5 mg of akizuk CRS in the solvent 
mixture and dilute to 10 mL with the solvent mixture* 

Mix 1 mL of this solution with I mL of the test solution and 
dilute to 100 mL with the solvent mixture. 
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Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column: 

— sizer. I - 0.15 m, 0 - 3.0 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 °C. 

Mobile phase Mix 15 volumes of tetrahydrofuran R, 

25 volumes of methanol R and 60 volumes of a 2.0 g/L 
solution of citric add R. 

Flow rate 0.8 mUmin. 

Detection Spectrophotometer at 273 nm. 

Injection 20 pL, 

Run time Twice the retention time of bendroflume thiazide. 
Relative retention With reference to bendroflu me thiazide 
(retention time = about 8 min): impurity A = about 0.2; 
altizide - about 0.5. 

System suitability: reference solution (a): 

— resolution : minimum 10 between the peaks due to altizide 
and bendroflumethi azide. 

Limits : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference 

solution (b) (0.2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 50mLof dimethyl sulfoxide R. Titrate to 
the 2 nd point of inflexion with 0 / M letrabutylommonium 
hydroxide in 2-propanol, determining the end-point 
potentiome trie ally (2.2.20). Carry out a blank titration, 
t mL of 0.1 M tetrabutylammonium hydroxide in 2-propanol is 
equivalent to 21.07 mg of 

IMPURITIES 

Spedfied impurities A 



A, 4-amino-6-(tnfluoromethyl) benzene-1,3“disulfonamide. 
_____ PtiEv 


Benorilate 



5003-48-5 


Action and use 

Salicylate-paracetamol derivative; antipyretic; analgesic; anti¬ 
inflammatory. 

Preparations 
Benorilate Oral Suspension 
Benorilate Tablets 

DEFINITION 

Benorilate is 4-ace tamidophenyl O-acetylsalicylate. It contains 
not less than 99.0% and not more than 100.5% of 
C l7 H l5 NO^ calculated with reference to the dried substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Practically insoluble in water, soluble in acetone ; sparingly 
soluble in ethanol (96%) and in methanol. 

IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of benorilate (RS 023). 

B. To 10 mg add 10 mL of 6m hydrochloric add and boil 
until completely dissolved. To 5 mL of the resulting solution 
add 0,1 mL of strong 1-naphthol solution, mix and add 
sufficient 1 m sodium hydroxide to make the solution just 
alkaline. A blue colour is produced w f hich is extracted into 
butan-l-ol 

C. The light absorption, Appendix II B s in the range 230 to 
350 nm of a 0,001% w/v solution in absolute ethanol exhibits 
a maximum only at 240 nm. The absorbance at 240 nm is 
about 0.74. 

TESTS 

Melting point 

178' to 181 , Appendix V A, 

4-A mi no phenol 

Shake 2.5 g with 100 mL of water for 15 minutes and filter. 
To 20 mL of the filtrate add 0,2 jbL of sodium nitmprusside- 
carbonate solution, mix and allow to stand for 30 minutes. 

The solution is not more intensely coloured than a solution 
prepared at the same time and in the same manner but using 
2 mL of a solution of 4-aminophenol containing 5 pg per mL 
and 18 mL of water in place of the filtrate (20 ppm). 

Salicylic acid 

Shake 0,50gwith20 mL of water for 15 minutes and filter. 
Transfer 10 mL of the filtrate to a Nesskr cylinder, dilute to 
50 mL with water, add 0.2 mL of a 0.5% w/v solution of 
iron(m) chloride and allow to stand for J minute. The colour 
obtained is not more intense than that of a solution prepared 
at the same time by adding 0.2 mL of a 0.5% w/v solution of 
iron(w) chloride to a mixture of 1 mL of a 0.025% w/v 
solution of salicylic add in ethanol (96%) and sufficient water 
to produce 50 mL (0.1%). 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using the following solutions in a mixture of 
1 volume of methanol and 9 volumes of dichhrome thane. 

(I) 4.0% w/v of the substance being examined. 
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(2) 0.040% w/v of the substance being examined. 

(3) 0,0080% w/v of the substance being examined. 

(4) 0.0080% w/v of paracetamol. 

CHROMATOGRAPHIC CONDITIONS 

Develop the plate in the first mobile phase (mobile phase A), 
After development dry in air and develop in the second 
mobile phase (mobile phase B). 

(a) Use a silica gel HF^ precoatcd plate (Anahech plates 
are suitable). 

(b) Use mobile phase A as described below. 

(c) Apply 10 pL of each solution. 

(d) Develop the plate to 15 cm. 

(c) After removal of the plate, dry in air and examine under 
uhravioki light (254 tint), 

MOBILE PHASE 

Mobile phase A 5 volumes of glacial acetic add , 15 volumes 
of ether, and 80 volumes of dichbromethane. 

Mobile phase B 10 volumes of formic add , 45 volumes of 
ether , and 45 volumes of 2,2,4-irimethylpentane. 

OMITS 

In the chromatogram obtained with solution (1): 
any spot corresponding to paracetamol is not more intense 
than the spot m the chromatogram obtained with solution (4) 
(0.2%); 

any secondary spot with an Rf value slightly higher than that of 
the principal spot is not more intense than the principal spot 
in the chromatogram obtained with solution (2) (1%); 
any other secondary spot is not more intense than the spot in 
the chromatogram obtained with solution (3) (0.2%). 

Loss on drying 

When dried to constant weight at 105% loses not more than 
0.5% of its w eight. Use I g. 

Sulfa ted ash 

Hot more than 0.1%, Appendix IX A. 

ASSAY 

Carry out Method I for the determination of nitrogen, 

Appendix VHI H, using 0.6 g and 10 mL of nitrogen-free 
sulfuric add . Each mL of 0.05m stdfuric add FS is equivalent 
to 31.33 mg ofC 17 H 15 NG 5 , 


Benperidol 

(Ph Ear monograph 1172) 



C 22 H 24 FN 3 02 381.4 2062-84-2 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

Ph&r __ 

DEFINITION 

1 - [ 1 - [4-(4-Ruoroph eny 1) -oxobuty 1 ] piperidi n-4-y l] -1,3- 
dihydro- 2 /f-benzimida 2 ol- 2 -one. 


Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility' 

Practically insoluble in water, freely soluble in 
dimethyl formamide, soluble in methylene chloride, slightly 
soluble in ethanol (96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification A 
Second identification B, C, D 

A. Infrared absorption spectrophotometry (2*2,24). 

Comparison benperidol CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of methyl 
isobutyl ketone R y evaporate to dryness and record new spectra 
using the residues. 

B. Thin-layer chromato^aphy (2.2.27). 

Test solution Dissolve 30 mg of the substance to be examined 
in the mobile phase and dilute to 10 mL with the mobile 
phase. 

Reference solution (a) Dissolve 30 mg of benperidol CRS in the 
mobile phase and dilute to 10 mL with the mobile phase. 
Reference solution (b) Dissolve 30 mg of benperidol CRS and 
30 mg of droperidol CRS in the mobile phase and dilute to 
10 mL with the mobile phase, 

Plate TLC silica gel F 2 ^ plate R* 

Mobile phase acetone R 3 methanol R (10:90 ViV). 

Application 10 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b); 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 10 mg in 5 mL of anhydrous ethanol R. 

Add 0.5 mL of dimtwbenzene solution R and 0.5 mL of 2 M 
alcoholic potassium hydroxide R, A violet colour is produced 
which becomes brownish-red after 20 min. 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool, add 1 mL 
of water R, 0.05 mL of phenolpkihaldn solution R1 and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter. To a freshly prepared mixture of 0.1 mL of 
alizartn S solution R and 0.1 mL of ztrcortyl nitrate solution R, 
add 1.0 mL of the filtrate. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red, 

TESTS 

Related substances 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use, 
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Test solution Dissolve 0.10 g of the substance to be examined 
in dimetkylfomiamide R and dilute to 10 0 mL with the same 
solvent. 

Reference solution (a) Dissolve 2.5 mg of benperidol CRS and 
2.5 mg of dropendol CRS in dimethylfonnamide R and dilute to 
100.0 mL with the same solvent. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with dimexhylformamide R . Dilute 5.0 mL of this 
solution to 20.0 mL with dmi ethyl form a m ide R. 

Column : 

— size: l - 0*1 m,0 = 4.6 mm; 

— stationary phase : base-deactivated octadecyhilyl silica gel for 
chromatography R (3 jim). 

Mobile phase: 

— mobile phase A: 10 g/L solution of tetmbutylammonium 
hydrogen sulfate R; 

— mobile phase B: acetonitrile R; 


Time 

Mobil* phase A 

Mobile phase B 

(min) 

(percent V/Vj 

(per cent V/V) 

0-15 

IQO 6 0 

0^ 40 

15-20 

60 

40 

20 - 25 

100 

0 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 275 run. 

Injection 10 |iL, 

Relative retention With reference to benperidol (retention 
time “ about 6.5 min): impurity A - about 0.2; 
impurity B = about 0.9; dropendol = about 1.1; 
impurity D = about 1.2; impurity E = about 1.3; 
impurity C = about 1.5, 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
benperidol and droperidol. 

Limits: 

— impurities A, B, C, D, E : for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.25 per cent); 

— unspecified impurities: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit : 0*2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent)* 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 ' C. 

Sulfa ted ash ( 2 . 4 . 14 ) 

Maximum 0.1 per cent, detenuined on 1.0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0.300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0.1 M perchloric acid , using 0*2 mL of 
naphtkolbenzein solution R as indicator. 

1 mL of 0.1 M perchloric acid is equivalent to 38.14 mg 

of C 22 H 24 FN 3 O 2 . 


STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E. 



A. 1 -(piperidin-4-yl)-1 3 3-dihydro-2//-benziinidazol-2-one, 



B, 1 -[1 - [4-(2-ftuorophenyl)-4-oxobutyl] piperidin-4-yl] -1,3- 
dihy dro-2 //-benzimidazole-one. 



C. 1 - [ 1 -[4-oxo-4-[4- [4-(2-oxo-2,3-dihydro-1 /f-benzimidazol- 
1 -yljpiperidin-1 -yljphcnyl] butyl] piperidin-4-yl]-1 3 3-dihydro- 
2/f-benzimidazol-2-one, 



D. cis -1 - [1 - [4-(4-fluorophcnyl)-4-oxobutyl] piperidin-4-yl 
1 -oxide]-1,3-dihydrO"2//-benzimidazol-2“One, 



E. tram -1 -[L[4-(4-fluorophenyl)-4~oxobutyl] piperidin-4-yl 
1 -oxide] -1,3-dihydro-2//-benzimidazol-2-one. 

______ PtiEur 
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Benserazide Hydrochloride 

(Ph. Eur. monograph 1173) 



OH 


C 10 H 16 CIN3O 5 293.7 14919-77-8 

Action and use 

Dopa decarboxylase inhibitor. 

Preparations 
Co-beneldopa Capsules 
Dispersible Co-beneldopa Tablets 
Prolonged-release Co-beneldopa Capsules 


Reference solution (c) Dissolve 5 mg of benserazide for peak 

idemficanon CRS (containing impurities A, B and C) in 

methanol R2 and dilute to 5,0 mL with the same solvent. 

Column: 

— size: l - 0,25 0 - 4 mm; 

— stationary phase: octyhOyl silica gel for chromatography R 
(5 pm); 

—- temperature : 30 °C. 

Mobile phase : 

— mobile phase A: dissolve 2.2 g of sodium heptanesulfonate 
monohydrate R and 6.8 g of potassium dihydrogen 
phosphate R in 900 mL of water K, add 50 mL of 
methanol R2 and adjust to pH 3,5 with phosphoric acid R; 

— mobile phase B: dissolve 2,2 g of sodium hepianesidfonate 
monohydrate R and 6.8 g of potassium dihydmgen 
phosphate R in 500 mL of water R, adjust to pH 3,5 with 
phosphoric acid R and add 500 mL of methanol R2; 


Ph Ejf __ 

DEFINITION 

(2i?5)-2-Amino-3-hydrox>'-2 '-(2*3,4- 
mhydroxybenzyl)propanohydrazide hydrochloride, 

Content 

98.5 per cent to 101*0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or yellowish-white or orange-white, crystalline powder. 
Solubility 

Freely soluble in water, very slightly soluble in anhydrous 
ethanol, practically insoluble in acetone. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24), 
Comparison benserazide hydrochloride CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in hot methanol /?, evaporate to dryness and record 
new spectra using the residues, 

B. Solution S (see Tests) gives reaction (b) of chlorides 
(23 7), 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2,2.7) and not more intensely coloured 
than reference solution BY 6 (2.2,2 , Method II). 

pH (2,2,2) 

4,0 to 5.0 for solution S. 

Related substances 

Liquid chromatography (2.2,29). 

All solutions must be injected immediately or stored at 4 °C. 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R2 and dilute to 50.0 mL with the 
same solvent. 

Reference solution (a) Dissolve 5.0 mg of benserazide 
impurity A CRS , 5.0 mg of benserazide impurity C CRS and 
5.0 mg of benserazide hydrochloride CRS in methanol R2 and 
dilute to 50.0 mL with the same solvent. Dilute 5.0 mL of 
this solution to 50.0 mL with methanol R2. 

Reference solution (b) Dilute 2.0 mL of reference solution (a) 
to !Q.O mL with methanol R2. 


Tune 

Mobile phase A 

Mobile phase B 

{min) 

(per cent V/V) 

{p*r cent V/V) 

0- IS 

100 ->0 

0 ■+ 100 

15 - 25 

0 

100 


Flow rate 1.3 mL7min. 

Detection Spectrophotometer at 210 nm. 

Injection 5 pL, 

Identification of impurities Use the chromatogram supplied 
with benserazide for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B and C; doubling of the peak 
due to impurity C, related to separation of the (£Z)-isomers, 
may be observed. 

Relative retention With reference to benserazide (retention 
time - about 9 min): impurity A — about 0.6; 
impurity C = about L2; impurity B = about 1.5. 

Syffem suitability: reference solution (a): 

— resolution : minimum 5.0 between the peaks due to 
benserazide and impurity C; use the 1 st peak of 
impurity C if 2 peaks occur. 

Limits 

— correction facton for the calculation of content, multiply the 
peak area of impurity B by 0.7; 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— impurity B: not more than the area of the peak due to 
benserazide in the chromatogram obtained vrith reference 
solution (a) (0,5 per cent); 

— impurity C: not more than the area of the corresponding 
peak or pair of peaks in the chromatogram obtained with 
reference solution (a) (0,5 per cent); 

— unspecified impurities: for each impurity, not more tha n the 
area of the peak due to benserazide in the chromatogram 
obtained with reference solution (b) (OJ0 per cent); 

— sum of impurities other than A: not more than twice the 
area of the peak due to benserazide in the chromatogram 
obtained with reference solution (a) (1,0 per cent); 

— disregard Imtir. 0,5 times the area of the peak due to 
benserazide in the chromatogram obtained with reference 
solution (b) (0.05 per cent)* 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 

L0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 
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Water (2.5.1Z) 

Maximum 1.0 per cent, determined on 0,500 g, 

Sulfated ash (2.4,14) 

Maximum 0.1 per cent* determined on LQ g. 

ASSAY 

In order to avoid overheating during the titration, mix thoroughly 
throughout and stop the titration immediately after the end-point 
has been reached 

Dissolve 0.250 g in 5 mL of anhydrous formic acid R. 

Add 70 mL of anhydrous acetic acid R, Titrate immediately 
with 0, / Al perchloric add , determining the end-point 
p oten tiometrk ally (2.2. 20). 

1 mL of 0.1 M perchloric acid is equivalent to 29.37 mg of 
C io H 16 C1N 3 0 5 , 

STORAGE 

Protected from light. 

IMPURITIES 

Spedfied impurities B> C . 



OH 


H ? N' 



and enantkjmer 


A. (2R*S) -2-amino- 3-hydroxypropanoh y drazide, 


H H % HHl 
AT N y 

.J ° 


and enantiomer 


B. (2R5)-2-amino-3-hydroxy-2 ^S'-bis^S^ 
trihy droxybenzy l) propanohydrazide, 


H V NH * 

. its {Zyisomaf and 

Ar n Y their enantiomers 

O 


C, (2R£) -2-amino- 3-hydroxy-2'-[(l£2)-(2,3,4- 
trihydroxy b enzy lidene)] prop anohy drazide. 


PfiEtr 


Bentonite * * 

** +* 

(Ph . Eur. monograph 0467} * 

1302-7&9 

PhEi* ________ 

DEFINITION 

Natural day containing a hif^i proportion of montmorillonite, 
a native hydrated aluminium silicate in which some 
aluminium and silicon atoms may be replaced by other atoms 
such as magnesium and iron. 

CHARACTERS 

Appearance 

Very fine, homogeneous, grevish-white powder with a more 
or less yellowish or pinkish tint. 


Solubility 

Practically insoluble in water and in aqueous solutions. 

It swells with a little water forming a malleable mass. 

IDENTIFICATION 

A. To 0,5 g in a metal crucible add 1 g of potassium nitrate R 
and 3 g of sodium carbonate R and heat until the mixture 
melts. Mow to cool. To this residue add 20 mL of boiling 
water R, mix and filter. Wash the insoluble residue with 

50 mL of water R. To this residue add 1 mL of hydrochloric 
acid R and 5 mL of water R . Filter To the filtrate add 1 mL 
of strong sodium hydroxide solution R and filter. To this filtrate 
add 3 mL of ammonium chloride solution R. A gelatinous white 
predpitate is formed. 

B. Add 2.0 g in 20 portions to 100 mL of a 10 g/L solution 
of sodium laurilsulfate Rina 100 mL graduated cylinder 
about 30 ram in diameter. Allow 2 min between additions 
for each portion to settle. Allow to stand for 2 h. 

The apparent volume of the sediment is not less than 22 mL 

C. 0,25 g gives the reaction of silicates (2.2, 1). 

TESTS 

Alkalinity 

To 2 g add 100 mL of carbon dioxide-free water R and shake 
for 5 min. To 5 mL of this suspension add 0,1 mL of 
thymolphthalein solution R. The liquid becomes bluish. 

Add 0.1 mL of 0.1 M hydrochloric add . The liquid is 
decolourised within 5 min. 

Coarse particles 

Maximum 0.5 per cent. 

To 20 g add 1000 mL of water R and mix for 15 min using a 
high-speed mixer capable of operating at not less than 
5000 r/min. Transfer the suspension to a wet sieve (75), 
tared after drying at 100-105 C. Wash with 3 quantities, 
each of 500 mL, of water R, ensuring that any agglomerates 
have been dispersed. Dry the sieve at 100-105 °C and weigh. 
The panicles on the sieve weigh a maximum of 0.1 g. 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 50 ppm. 

To 5.0 g add 7,5 mL of dilute hydrochloric add R and 
27.5 mL of water R. Boil for 5 min. Centrifuge and filter the 
supernatant. Wash the centrifugation residue with water R 
and filter. Dilute the combined filtrates to 50.0 mL with 
water R, To 5 mL of this solution add 5 mL of water R y 
10 mL of hydrochloric add R and 25 mL of methyl isobutyl 
ketone R and shake for 2 min. Separate the layers. Evaporate 
the aqueous layer to dryness on a water-bath. Dissolve the 
residue in 1 mL of acetic acid R, dilute to 25 mL with 
water R and filter. 12 mL of the filtrate complies with test A. 
Prepare the reference solution using lead standard solution 
(1 ppm Pb) R . 

Loss on drying (2.2.22) 

Maximum 15 per cent, determined on 1,000 g by drying in 
an oven at 105 C. 

Microbial contamination 

TAMC: acceptance criterion 1G 5 CFU/g (2.6.12). 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15T This section is a non-mandatory part of the monograph 
and it is not necessary* to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency’ 
of the manufacturing process and the performance of the medicinal 
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product during use. Where control methods are cited> they are 
recognised as being suitable for the purpose^ but other methods can 
also be used. Wherever results for a particular characteristic are 
reported^ the coy mol method must be indicated. 

The following characteristics may be relevant for bentonite used as 
zhscosiy-mcreasing agent or suspending agent. 

Sedimentation volume 

To 6.0 g add 200 mL of water R and mix for 20 min using a 
high-speed mixer capable of operating at 10 000 rim in. 
Transfer 100 mL of this suspension to a graduated cylinder. 
Allow to stand for 24 h. The volume of the dear supernatant 
is not greater than 2 mL. 

Swelling power with water 

See Identification B. 

______ PhEut 


Benzaldehyde 


CHO 



C 7 H & 0 106.1 WO-52-7 

Action and use 

Flavour. 

DEFINITION 

Benzaldehyde contains not less than 98.0% w/w and not 
more than 100.5% w/w of C 7 H a O. 

CHARACTERISTICS 

A dear* colourless liquid. 

Slightly soluble in zvater, miscible with ethanol (96%) and 
with ether. 

TESTS 

Refractive index 

1.544 to 1.546, Appendix V E. 

Weight per mL 

1,043 to 1,049 gj Appendix V G. 

Free acid 

Not more than 1.0% w/v, calculated as benzoic acid, 

C 7 H 6 0 25 when determined by the folio w r ing method. 

To 10 mL add 20 mL of ethanol (96%) previously 
neutralised to phenolphtkakin solution R1 and titrate with 
0>1m sodium hydroxide VS using phenolphthalein solution R1 as 
indicator. Each mL of 0.1m sodium hydroxide K$ is equivalent 
to 12,21 mg of C 7 H 6 02 . 

Chlorinated compounds 

Not more chan 0.05% w/v, calculated as Cl } when 
determined by die following method. To 5 mL add 50 mL of 
isoamyl alcohol and 3 g of sodium and boil under a reflux 
condenser for 1 hour. Cool, add 50 mL of water and 15 mL 
of nitric acid , cool, add 5 mL of 0.1m silver nitrate FS, shake 
and titrate the excess silver nitrate with 0 Jm ammonium 
thiocyanate VS using ammonium iron (III) sulfate solution R2 as 
indicator. Repeat the procedure without the substance being 
examined. The difference between the titrations represents 
the amount of silver nitrate required. Each mL of 0.1 m silver 
nitrate VS is equivalent to 3.545 mg of Cl. 


ASSAY 

Carry out the method for determination of aldehydes , 
Appendix X K, using 0.5 g. Each mL of 0.5m potassium 
hydroxide in ethanol (60%) VS is equivalent to 53,06 mg of 
C 7 H 6 0. 

STORAGE 

Benzaldehyde should be kept in a well-filled container, 
protected from light and stored at a temperature not 
exceeding 15'. 

Benzalkonium Chloride ***’ 

(Ph. Eur. monograph 0372) ** i 



8001-54-5 

Action and use 

Antiseptic. 

PhEiw. _____ 

DEFINITION 

Mixture of alkyibenzyldimethylammomum chlorides, the 
alkyl groups mainly having chain lengths of C I2 i C l4 and 

Content 

95.0 per cent to 104.0 per cent of 
alkylbenzyldiixiediylammoniurn chlorides (anhydrous 
substance) calculated using the average relative molecular 
mass (see Tests), 

CHARACTERS 

Appearance 

White or yellowish-white powder or gelatinous, yellowish- 
white fragments, hygroscopic. On heating it forms a dear 
molten mass. 

Solubility 

Very soluble in water and in ethanol (96 per cent). 

An aqueous solution Froths copiously when shaken. 

IDENTIFICATION 

First identification B, E 
Second identification A> C, D, E 

A. Ultraviolet and visible absorption spectrophotometry 
(2,2,25), 

Test solution Dissolve 80 mg in water R and dilute to 
100.0 mL with the same solvent. 

Spectral range 220-350 run. 

Absorption maxima At 257 nm, 263 nm and 269 nm. 

Shoulder At about 250 nm. 

B. Examine the chromatograms obtained in the test for 
average relative molecular mass and ratio of alkyl 
components. 

Results The principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
principal peaks in the chromatogram obtained with die 
reference solution. 

C. To 2 mL of solution S (see Tests) add 0.1 mL of glacial 
acetic add R and, drop wise, 1 mL of sodium terraphenylborate 
solution R. A white precipitate is formed. Filter. Dissolve the 
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precipitate in a mixture of 1 mL of acetone R and 5 ml of 
ethanol (96 per cent) hearing to not more than 70 d C. 

Add water R dropwise to the warm solution until a slight 
opalescence forms. Heat gently until the solution is dear and 
allow to cool. White crystals separate. Filter, wash with 
3 quantities, each of 10 mL, of water R and dry th vacuo over 
diphosphorus penioxide R or anhydrous silica gel R at a 
temperature not exceeding 50 C The crystals melt (2*2.14} 
at 127 "C to 133 °C. 

D, To 5 mL of dilute sodium hydroxide solution R add 0.1 mL 
of bromopkenol blue solution R1 and 5 mL of methylene 
chloride R and shake. The methylene chloride layer is 
colourless. Add 0.1 mL of solution S and shake. 

The methylene chloride layer becomes blue. 

E. To 2 mL of solution S add 1 mL of dilute nitric add R . 

A white precipitate is formed which dissolves on the addition 
of 5 mL of ethanol (96 per cent) R * The solution gives 
reaction (a) of chlorides (2.3*/). 

TESTS 
Solution S 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
100 mL with die same solvent, 

Appearance of solution 

Solution S is clear (2.2*/) and not more intensely coloured 
than reference solution Y* ( 2 . 2.2, Method II). 

Acidity or alkalinity' 

To 50 mL of solution S add 0.1 ml. of bromocresol purple 
solution R. Not more than 0.1 mL of 0 *1 M hydrochloric add 
or (hi M sodium hydroxide is required to change the colour of 
the indicator. 

Average relative molecular mass and ratio of alkyl 
components 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.400 g of the substance to be 
examined in water R and dilute to 100.0 mL w r ith the same 
solvent* 

Reference solution Dissolve the contents of a vial of 
benzalkonium chloride for system suitability CRS in 5*0 mL of 
water R. 

Column: 

— size: t = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped nitrile silica gel for 
chromatography R (5 jim). 

Mobile phase Mix 45 volumes of acetonitrile R and 55 volumes 
of a 13,6 g/L solution of sodium acetate R previously adjusted 
to pH 5*0 with glacial acetic add R. 

Flow rate 2.0 mlVmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Identification of komologues Use the chromatogram supplied 
with benzalkonium chloride for system suitability CRS and the 
chromatogram obtained with the reference solution to 
identify the peaks due to C| 2 , C u and C i6 * 

Relative retention With reference to C l2 homologue (retention 
time = about 6 min): C 14 homologue = about 1 . 3 ; 

homologue = about 1.7. 

System suitability*: reference solution: 

— resolution: minimum 1.5 between the peaks due to the C 12 
and Ci 4 homologues* 

Calculate the average relative molecular mass of the sample 
by summing the products for each homologue, using the 
following expression: 


rii) 

A - area of the peak due to the given homologue in the 
chromatogram obtained with the test solution; 

B - sum of the areas of the peaks due to all 

homologues in the chromatogram obtained with 
the test solution; 

W - relative molecular mass for the given homologue: 
340, 368 and 396 for the Q 2 * C 14 and C 16 
homologues 3 respectively* 

Calculate the percentage of each homologue, using the 
following expression: 

“(§) 

C - product of the relative molecular mass of the given 
homologue and the area of the corresponding peak 
in the chromatogram obtained with the test 
solution; 

D = sum of the C values for all homologues quantified. 

Limitsz 

— Cj 2 homologue: minimum 40 per cent; 

— C J4 homologue: minimum 20 per cent; 

— sum of Cj2 and homologues: minimum 70 per cent. 
C I2 and C i4 homologues 

Impurities A, B and C 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 

Test solution Dissolve 0*50 g of the substance to be examined 
in methanol RJ and dilute to 10*0 mL with the same solvent. 
Reference solution (a) Dissolve 25.0 mg of benzyl alcohol CRS 
(impurity A) in methanol RI and dilute to 100.0 mL with the 
same solvent. 

Reference solution (b) Dissolve 75.0 mg of benzaldehyde CRS 
(impurity B) in methanol Rl and dilute to 100.0 mL w r ith the 
same solvent. Dilute 1 .0 mL of this solution to 10,0 mL with 
methanol RJ. 

Reference solution (c) Dilute I *0 mL of reference solution (a) 

to 10.0 mL with methanol RL 

Column: 

“ stae: / = 0,15 m, 0 == 4.6 mm; 

— stationary phase : end-capped octadecybilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 P C. 

Mobile phase: 

— mobile phase A : dissolve 1,09 g of sodium hexanesulfonaie R 
and 6*9 g of sodium dihydrogen phosphate monohydrate R in 
water R; adjust to pH 3*5 with phosphoric acid R and 
dilute to 1000,0 mL with the same solvent; 

— mobile phase B: methanol Rl\ 


Time 

(min) 

Mobile phaw A 
(per cent K/V) 

Mobile phiM B 
(per cent K/V) 

0* 10 

&o 

20 

10- M 

80 -4 50 

20 -4 50 

14-35 

50 

50 

35-36 

50-4 20 

50 -* 80 

36 * 55 

20 

80 


Flow rate 1 * 0 mL min, 
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Detection Spectrophotometer at 210 nm for impurities A and 
Q and at 257 nm for impurity B. 

Injection 20 jiL. 

Relative mention With reference to impurity A (retention 
rime = about 10 min); impurity B = about 1.3; 
impurity C - about 2.4. 

System suitability At 210 nm; 

— signal-to-noise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (c); 

— symmetry factor minimum 0*6 for the peak due to 
impurity A in the chromatogram obtained with reference 
solution (a). 

Limits: 

— correction factor, for the calculation of con ten t, multiply the 
peak area of impurity' C by L3; 

— impurity A : not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— impurity B : not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0,15 per cent); 

— impurity C: not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Amines and amine salts 

Dissolve 5.0 g with heating in 20 mL of a mixture of 
3 volumes of / M hydrochloric add and 97 volumes of 
methanol R and add 100 mL of 2-prvpanoI R. Pass a stream 
of nitrogen R slowly through the solution. Titrate with up to 
12.0 mL of 0.1 M tetrahutyiammonium hydroxide and record 
the potentiometric titration curve (2.2.20), If the curve shows 
2 points of inflexion, the volume of titrant added between the 
2 points is not greater than 5.0 mL. If the curve shows no 
point of inflexion, the substance to be examined does not 
comply with the test. If the curve shows 1 point of inflexion, 
repeat the test but add 3.0 mL of a 25.0 g/L solution of 
dtmethyldecyiamine R in 2-propanol R before the titration. 

If the titration curve after addition of 12.0 mL of the titrant 
shows only 1 point of inflexion, the substance to be 
examined does not comply with the test. 

Water (2.5.12) 

Maximum 10 per cent, determined on 0.300 g. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 2.00 g in water R and dilute to 100,0 mL with the 
same solvent. Transfer 25.0 mL of the solution to a 
separating funnel, add 25 mL of methylene chloride R, 10 mL 
of 0.1 M sodium hydroxide and 10.0 mL of a freshly prepared 
50 g/L solution of potassium iodide R. Shake well, allow to 
separate and discard the methylene chloride layer. Shake the 
aqueous layer with 3 quantities, each of 10 mL, of methylene 
chloride R and discard the methylene chloride layers. To the 
aqueous layer add 40 mL of hydrochloric acid allow' to cool 
and titrate with 0 .05 M potassium iodate until the deep-brown 
colour is almost discharged. Add 5 mL of methylene chloride R 
and continue die titration, shaking vigorously, until the 
methylene chloride layer no longer changes colour. Carry out 
a blank titration on a mixture of 10.0 mL of the freshly 
prepared 50 g/L solution of potassium iodide R> 20 mL of 
water R and 40 mL of hydrochloric add R. 

I mL of 0.05 M potassium iodate is equivalent to 


10 


mg of benzalkonium chloride where x is the average relative 
molecular mass of the sample, 

STORAGE 

In an airtight container* 

IMPURITIES 

Specified imparities A, B, C. 



A. benzyl alcohol. 



B. benzaldehyde, 

CX 

C. (chloromethyl)benzene. 


PhEur 


Benzalkonium Chloride Solution ******* 

** ** 

(Ph. Eur. monograph 0371) * 

Action and use 

Antiseptic, 

pnEut ___ 

DEFINITION 

Aqueous solution of a mixture of 

alkylbenzyldimethylammonium chlorides, the alkyl groups 
mainly having chain lengths of Ci 2 , Cm and C I& . 

Content 

475 g/L to 525 g/L of a Ikylbenzyl dim ethyl ammonium 
chlorides, calculated using the average relative molecular 
mass (see Tests). The solution may contain ethanol 
(96 per cent)* 

CHARACTERS 

Appearance 

Clear, colourless or slightly yellowish liquid. 

Solubility 

Miscible with water and w r ith ethanol (96 per cent). 

It froths copiously when shaken, 

IDENTIFICATION 

First identification B y E 
Second identification A , C, D } E 

A. Ultraviolet and visible absorption spectrophotometry' 
(2*2*25). 

Test solution Dilute 0.3 mL to 100.0 mL with water R. 

Spectral range 220-350 nm. 

Absorption maxima At 257 nm, 263 nm and 269 nm* 

Shoulder At about 250 nm. 

B* Examine the chromatograms obtained in the test for 
average relative molecular mass and ratio of alkyl 
components* 
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Results The principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
principal peaks in the chromatogram obtained with the 
reference solution, 

C. To 0.05 mL add 2 mL of water /?, 0.1 mL of glacial acetic 
acid R and, dr op wise, 1 mL of sodium tetraphenylboraie 
solution R, A white precipitate is formed. Filter. Dissolve the 
precipitate in a mixture of 1 mL of acetone R and 5 mL of 
ethanol (96 per cent) R> heating to not more than 70 °C. 

Add water R dropwise to the warm solution until a slight 
opalescence forms. Heat gently until the solution is clear and 
allow to cool. White crystals separate. Filter, wash with 

3 quantities, each of 10 mL, of water R and dry in vacuo over 
diphosphorus pemoxlde R or anhydrous silica gel R at a 
temperature not exceeding 50 *C, The crystals melt (2. 2.14) 
at 127 C to 133 °C. 

D. To 5 mL of dilute sodium hydroxide solution R add 0.1 mL 
of bmmophenot blue solution Rl and 5 mL of methylene 
chloride R and shake. The methylene chloride layer is 
colourless. Add 0.05 mL of the solution to be examined and 
shake. The methylene chloride layer becomes blue. 

E. To 0.05 mL add 1 mL of dilute nitric acid R. A white 
precipitate is formed which dissolves on the addition of 5 mL 
of ethanol (96 per cent) R. The solution gives reaction (a) of 
chlorides (23J), 

TESTS 
Solution S 

Dilute 2.0 g to 100 mL with carbon dioxide-free water R. 

Appearance of solution 

Solution S is clear (2,2, /) and not more intensely coloured 
than reference solution Y 6 (23,2 } Method IT), 

Acidity or alkalinity 

To 50 mL of solution S add 0.1 mL of bromocresol purple 
solution R. Not more than 0.1 mL of 03 M hydrochloric acid 
or 0.1 M sodium hydroxide is required to change the colour of 
the indicator. 

Average relative molecular mass and ratio of alkyl 
components 

Liquid chromatography (23.29), 

Test solution Determine the density ( 23.5) of the solution to 
be examined. Dilute a quantity of the solution to be 
examined equivalent to about 0.400 g of benzalkonium 
chloride to 100.0 mL with water R. 

Reference solution Dissolve the contents of a vial of 
benzalkonium chloride for system suitability CRS in 5.0 mL of 
water R. 

Column: 

— size: I = 0.25 m v 0 = 4.6 mm; 

— stationary phase: end-capped nitrile silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 45 volumes of acetonitrile R and 55 volumes 
of a 13,6 gT solution of sodium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R . 

Flow rate 2.0 mUrnin, 

Detection Spccuophotometer at 254 nm. 

Injection 10 pL, 

Identification of homologues Use the chromatogram supplied 
with benzalkonium chloride for system suitability CRS and the 
chromatogram obtained with the reference solution to 
identify the peaks due to homologues C 12 , Ci 4 and C 16 . 
Relative retention With reference to Ci 2 homologue (retention 
time ~ about 6 min): C 14 homologue = about 1.3; 
homologue — about 1.7, 


System suitability: reference solution: 

— resolution: minimum 1.5 between the peaks due to the C u 
and C 14 homologues. 

Calculate the average relative molecular mass of the sample 
by summing the products for each homologue, using the 
following expression: 

A = area of the peak due to the given homologue in the 
chromatogram obtained with the test solution; 
f? = sum of the areas of the peaks due to all 

homologues in the chromatogram obtained with 
die test solution; 

W = relative molecular mass for the given homologue: 
340, 368 and 3 % for the C 12s C i4 and C 16 
homologues, respectively. 

Calculate the percentage of each homologue, using the 
following expression: 

100 (§) 

C = product of the relative molecular mass of the given 
homologue and the area of the corresponding peak 
in the chromatogram obtained with the test 
solution; 

D = sum of the C values for all homologues quantified. 
Limits: 

’— C 12 homologue: minimum 40 per cent; 

— C I4 homologue: minimum 20 per cent; 

— sum of Cj 7 and C }4 homologues: minimum 70 per cent. 

impurities A, B and C 

Liquid chromatography (2339). Prepare the solutions 
immediately before use. 

Test solution Determine the density (2.2.5) of the solution to 
be examined. Dilute a quantity of the solution to be 
examined equivalent to 2.5 g of benzalkonium chloride to 
50.0 mL with methanol RL 

Reference solution (a) Dissolve 25.0 mg of benzyl alcohol CRS 
(impurity A) in methanol Rl and dilute to 100.0 mL with the 
same solvent. 

Reference solution (b) Dissolve 75.0 mg of benzaldehyde CRS 
(impurity B) in methanol Rl and dilute to 100.0 mL with the 
same solvent. Dilute 1 .0 mL of this solution to 10.0 mL with 
methanol RI, 

Reference solution (c) Dilute 1,0 mL of reference solution (a) 
to 10.0 rnLwith methanol Rl. 

Column: 

— size: l- 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 °C. 

Mobile phase: 

— mobile phase A: dissolve 1.09 g of sodium hexanesulfonate R 
and 6.9 g of sodium dihydrogen phosphate monohydrate R in 
water R ; adjust to pH 3.5 with phosphoric acid R and 
dilute to 1000.0 mL with the same solvent; 

— mobile phase B: methanol Rl ; 
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Time 

(mlii) 

Mobile phase A 
(per cent V/V} 

Mobile phajtt B 
(per cent V/V) 

0 * LG 

at 

20 

10- 14 

80*50 

20 * 50 

M - 35 

50 

50 

35-36 

50* 20 

50 * 80 

36 - 55 

20 

80 


Flow rate 1.0 mL'min* 

Detection Spectrophotometer at 210 nm for impurities A and 
Cj and at 257 nm for impurity B. 

Injection 20 pL* 

Relative retention With reference to impurity A (retention 
time - about 10 min); impurity B = about 1.3; 
impurity C = about 2.4. 

System suitability At 210 nm; 

— signabrv-noise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (c); 

— symmetry factor, minimum 0.6 for the peak due to 
impurity A in the chromatogram obtained with reference 
solution (a). 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 1.3; 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— itnpumy B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.15 per cent); 

— impurity C; not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Amines and amine salts 

Mix 10,0 g, while heating, with 20 mL of a mixture of 
3 volumes of / M hydrochloric add and 97 volumes of 
methanol R and add 100 mL of 2-propanol R. Pass a stream 
of nitrogen R slowly through the solution. Titrate with up to 
12.0 mL of 0.1 M tetrabutylammonium hydroxide and record 
the potenriometric titration curve (2.2,20). If the curve shows 
2 points of inflexion, the volume of titrant added between the 

2 points is not greater than 5.0 mL. If the curve shows no 
point of inflexion, the solution to be examined does not 
comply with the test. If the curve shows 1 point of inflexion, 
repeat the test but add 3*0 mL of a 25.0 g/L solution of 
dimethyldecylamme R in 2-ptvpanol R before the titration. 

If the titration curve after the addition of 12.0 mL of the 
titrant shows only 1 point of inflexion, the solution to be 
examined does not comply with the test. 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Determine the density (2.2.5) of the solution to be examined. 
Dilute 4,00 g to 100.0 mL with water R, Transfer 25.0 mL 
of the solution to a separating funnel, add 25 mL of 
methylene chloride /?, 10 mL of 0.1 M sodium hydroxide and 
10, 0 mL of a freshly prepared 50 g/L solution of potassium 
iodide R. Shake well, allow to separate and discard the 
methylene chloride layer* Shake the aqueous layer with 

3 quantities, each of 10 mL, of methylene chloride R and 
discard the methylene chloride layers. To the aqueous layer 
add 40 mL of hydrochloric acid R, allow to cool and titrate 
with 9,05 M potassium iodate until the deep-brown colour is 


almost discharged. Add 5 mL of methylene chloride R and 
continue the titration, shaking vigorously, until the methylene 
chloride layer no longer changes colour. Carry out a blank 
titration on a mixture of 10.0 mL of the freshly prepared 
50 g/L solution of potassium iodide R> 20 mL of water R and 
40 mL of hydrochloric acid R. 

1 mL of Q.0S Af potassium iodate is equivalent to x 10 mg of 
benzalkonium chloride where x is the average relative 
molecular mass of the sample, 

LABELLING 

The label states the content of ethanol (96 per cent), if any. 

IMPURITIES 

Specified impurities: A, B, C* 

OL^oh 

A, benzyl alcohol, 

a_ 

B. benzaldehyde, 



C. (chloromethyl)benzenc. 


fuel* 


Benzathine Benzylpenicillin 

(Ph. Eur. monograph 0373) 


pnr 

CrfUMPA 909 1538-09-6 

Action and use 

Penicillin antibacterial. 

PhEur - 

DEFINITION 

N>N f -D \benzyl ethane- 1,2-diamine compound (1:2) with 
(2$,5R,6R)-3,3-dimethyl-7-Qxo-6-[{phenylacetyl)amino]-4- 
th ta-1 -azabicyclo [3.2.0] hep tane-2-carboxy li c acid. 

Substance produced by the growth of certain strains of 
PmiciUium notation or related organisms, or obtained by any 
other means. 

Content 

— benzathine benzylpenicillin: 96.0 per cent to 102*0 per cent 
(anhydrous substance); 

“ N,N 1 -dibenzykthyknediamme (benzathine CiuHaoNa; 
240.3): 24.0 per cent to 27.0 per cent (anhydrous 
substance)* 
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It contains a variable quantity of water. Dispersing or 
suspending agents may be added. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, freely soluble in 
d im e thy l form ami d e and in formamide, slightly soluble in 
ethanol (96 per cent). 

IDENTIFICATION 

First identification A, 

Second identification B, C f D. 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison benzathine benzylpenidllin CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of methanol R. 

Reference solution Dissolve 25 mg of benzathine 
benzylpeniciliin CRS in 5 mL of methanol R> 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a 154 g/L solution of ammonium acetate R adjusted to pH 7.0 
with ammonia R 
Application 1 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System sit it ability, reference solution: 

— the chromatogram shows 2 clearly separated spots. 
Results The 2 principal spots in the chromatogram obtained 
with the test solution are similar in position, colour and size 
to the 2 principal spots in the chromatogram obtained with 
the reference solution. 

C. Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter. Moisten w*ith 0.05 mL of water R and 
add 2 mL of sulfuric acid-formaldehyde reagent R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-rube on a w'ater-bath for 1 min; 

a reddish-brown colour develops. 

D. To 0.1 g add 2 mL of I M sodium hydroxide and shake for 
2 min. Shake the mixture with 2 quantities, each of 3 mL* of 
ether R. Evaporate the combined ether layers to dryness and 
dissolve the residue in I mL of ethanol (50 per cent VlV) R. 
Add 5 mL of picric acid solution R, heat at 90 C for 5 min 
and allow to cool slowly. Separate the crystals and 
recrystallise from ethanol (25 per cent VfV) R containing 

10 g/L of picric acid R . The crystals melt (2,2.14) at about 
214 X. 

TESTS 

Acidity' or alkalinity 

To 0.50 g add 100 mL of carbon dioxide-free water R and 
shake for 5 min. Filter through a sintered-glass filter (2, L2). 
To 20 mL of the filtrate add 0,1 mL of bmnothymol blue 
solution Rl. The solution is green or yellow. Not more than 
0.2 mL of 0.02 M sodium hydroxide is required to change the 
colour of the indicator to blue. 

Related substances 

Liquid chromatography (2,2,29). Prepare the solutions 
immediately before use, using sonication (for about 2 min) to 


dissolve the samples. A void any overheating during the sample 
preparation, 

Test solution Dissolve 70,0 mg of the substance to be 
examined in 25 mL of methanol R and dilute to 50.0 mL 
with a solution containing 6.8 g/L of potassium dihydrogen 
phosphate R and 1.02 g/L of disodium hydrogen phosphate R, 
Reference solution (a) Dissolve 70,0 mg of benzathine 
benzylpeniciliin CRS in 25 mL of methanol R and dilute to 
50,0 mL with a solution containing 6.8 g/L of potassium 
dihydrogen phosphate R and 1.02 g/L of disodium hydrogen 
phosphate R. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with mobile phase A. 

Column: 

— size: l = 0.25 m, 0 = 4.0 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 C C. 

Mobile phase : 

—■ mobile phase A: mix 10 volumes of a 34 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 3.5 with 
phosphoric add R> 30 volumes of methanol R and 
60 volumes of water /?; 

— mobile phase B: mix 10 volumes of a 34 g/L solution of 
potassium dihydrogeti phosphate R adjusted to pH 3,5 with 
phosphoric add R> 30 volumes of water R and 60 volumes 
of methanol R; 


Time 

(min) 

Mobile pha&e A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 10 

75 

25 

10 - 20 

75 ^ 0 

25 4 100 

20 - 55 

0 

100 

55 - 70 

75 

25 


Fknv rate 1 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL. 

System suitability, reference solution (a): 

— relative retention with reference to benzylpeniciliin: 
benzathine = 0.3 to 0.4; impurity C = about 2,4; 

if necessary* adjust the concentration of methanol in the 
mobile phase. 

Limits: 

— impurity C: not more than twice the sum of the areas of 
the 2 principal peaks in the chromatogram obtained with 
reference solution (b) (2 per cent); 

— any other impurity: for each impurity, not more than the 
sum of the areas of the 2 principal peaks in the 
chromatogram obtained with reference solution (b) 

(I per cent); 

— disregard limit: 0.05 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Water (2.5.12) 

5.0 per cent to 8.0 per cent, determined on 0.300 g. 

Bacterial endotoxins (2.6,14, Method B) 

Less than 0.13 IU/mL, if intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins. 
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Suspend 20 mg in 20 mL of a solution of 0. / M sodium 
hydroxide diluted 1 to 100* shake thoroughly and centrifuge. 
Examine the supernatant. 

ASSAY 

Liquid chromatography (2-2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase phosphate buffer solution pH 3.5 methanol R y 
water R (10:35:55 V/V/V). 

Injection Test solution and reference solution (a). 

Calculate the percentage contents of benzathine and 
benzathine benzylpenicillin, Calculate the percentage content 
of benzathine benzyl penicillin by multiplying the percentage 
content of benzylpenicillin by 1.36, 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities C 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A t B> 
D t E t F. 




E. (4S)-2-[carboxy[(phenylacetyl)amino]methyl}-5,5- 
dimethyIthiazolidinc-4-carboxyUc add (penidlloic adds of 
benzylperuciilin), 



and epimerai C* 


F. (2/?S,45) -2- [ [{pheny I ace ty I) amino] meth yl] -5,5 - 
dimethylthiazolidine-4-carboxylic acid (penilloic adds of 
benzylpenidilin). 

____ Pn€ur 


Benzatropine Mesilate 


Me 

/ 



,CH 3 SQ 3 H 


H 

OCHPh 2 


A. monobenzylethylenediamine. 



B. phenylacetic acid* 



C. benzylpenicilloic acids benzathide. 



D. (35,7 i?, 7a/?) -5 -benzyl-2,2-dimetby 1-2, 3,7,7 a- 
tetrahydroimidazo [5,1 -6J th tazol e-3,7 -di carboxylic ad d 
(penilhc add of benzylpenicillin). 


C 2} H 2 ^0 3 CH 4 0 j S 403.5 132-17*2 

Action and use 

Anticholinergic, 

Preparations 
Benzatropine Injection 
B enzatrop ine Tab lets 

DEFINITION 

Benzatropine Mesilate is (li?,3/?,55)-3*benzhydrylox}TTOpane 
methanesulfonate. It contains not less than 98.0% and not 
more than 100,5% of 02^2^0,0440*5, calculated with 
reference to the dried substance. 

CHARACTERISTICS 

A white, crystalline powder. It melts at about 144 % 

Very' soluble in water s freely soluble in ethanol (96 %); 
practically insoluble in ether. 

IDENTIFICATION 

A, Dry the substance at 105" for 3 hours. The infrared 
absorption spectrum. Appendix II A, is concordant with the 
reference spectrum of benzatropine mesilate (RS 026). 

B, The light absorption. Appendix II B, in the range 230 to 
350 nm of a 0.1 % w/v solution in 2m hydrochloric add 
exhibits two maxima, at 253 and 258 nm. The absorbance at 
253 nm is about 0.96 and at 258 nm is about 1.1. 

C, Dissolve 10 mg in 2 mL of water y pour into 5 mL of hot 
picric add solution R1 and allow to cool. The melting point of 
the precipitate, after drying at 105% is about 185% 

Appendix V A. 
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TESTS 

Tropine 

Carry out the method for thin-layer chromatography* 

Appendix 111 A y using silica gel G as the coating substance 
and a mixture of 75 volumes of ethanol (96%) and 
15 volumes of 13.5m ammonia as the mobile phase. Apply 
separately to the plate 10 jiL of each of two solutions in 
acetone containing (1) 4.0% w/v of the substance being 
examined and (2) 0.020% w/v of tropine. After removal of the 
plate, allow it to dry in air and spray with sodium 
iodobismuthate solution and then with a 0.4% w/v solution of 
sulfuric acid , Any spot corresponding to tropine in the 
chromatogram obtained with solution (1) is not more intense 
than the spot in the chromatogram obtained with 
solution (2). 

Related substances 

Carry out the method for liquid chromatography , 

Appendix III D, using the following solutions. For solution 
(1) mix with the aid of ultrasound 50 mg of the substance 
being examined with 15 mL of mobile phase A, dilute to 
50 mL with the same solvent and filter. For solution (2) 
dilute 1 volume of solution (1) to 100 volumes with mobile 
phase A and further dilute 1 volume of the resulting solution 
to 5 volumes with the same solvent. For solution (3) mix 
with the aid of ultrasound 50 mg of desmethyl benzatropine 
hydrochloride BPGRS with 15 mL of mobile phase A, dilute 
to 100 mL and dilute 1 volume of the resulting solution to 
100 volumes with the same solvent. Solution (4) contains 
0.01% w/v each of benza tropine mesilate BPCRS and desmethyl 
benzatropine hydrochloride BPCRS in mobile phase A. 

The chromatographic procedure may be carried out using 
(a) a stainless steel column (25 cm x 4.6 mm) packed with 
phenyhilyl silica gel for chromatography (5 pm) (Zorbax 
SB-Phenyl 5|i is suitable). Carry out a linear gradient elution 
with a flow' rate of 1 mL per minute using the following 
conditions. Use a detection wavelength of 220 nm. 

Mobile phase A A mixture of 5 volumes of a 1 m potassium 
phosphate buffer prepared as described for mobile phase R, 
20 volumes of acetonitrile and 75 volumes of water. 

Mobile phase B A mixture of 35 volumes of zvater y 
60 volumes of acetonitrile and 5 volumes of a 1 m potassium 
phosphate buffer prepared in the following manner: dissolve 
136.1 g of potassium dihydrogen orthophosphate in 900 mL of 
water^ add 5 mL of onhophosphork acid (85%) and dilute to 
1000 mL. 


Time 

(Minutes) 

Mobile phase A 
{% vN) 

Mobile phase & 

(% Wv) 

Comment 

0-20 

70^30 

30—^70 

linear gradient 

20-30 

3Q-+G 

70-+100 

linear gradient 

30-55 

0 

100 

i&ocratic 

65-65 

70 

30 

isocraLic 


Inject 20 pL of solution (4), The test is not valid unless the 
resolution factor between the two principal peaks is at least 1. 
If necessary adjust the concentration of acetonitrile or adjust 
the time program of the linear gradient elution. 

Inject separately 20 pL of mobile phase A as a blank and 
20 pL each of solutions (1), (2) and (3). In the 
chromatogram obtained with solution (1) the area of any 
peak corresponding to desmethyl benzatropine is not greater 
than the area of the principal peak in the chromatogram 
obtained with solution (3) (0.5%), the area of any other 
secondary peak is not greater that the area of the principal 


peak in the chromatogram obtained with solution (2) (0.2%) 
and the sum of the areas of any such peaks is not greater 
than 2.5 times the area of the principal peak in the 
chromatogram obtained with solution (2) (0.5%). In solution 
(1) disregard any peaks corresponding to the peaks in the 
chromatogram obtained with the blank solution. 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
5.0% of its weight. Use 1 g. 

Sul fated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 0.6 g in 25 mL of water* add 5 mL of dilute sodium 
carbonate solution and extract with four 10 mL quantities of 
chloroforyn , Wash the combined extracts with 10 mL of water, 
extract the washings with 5 mL of chloroform and add the 
chloroform to the combined extracts. Filter and wash the 
filter with 5 mL of chloroform. To the combined filtrate and 
washings add 25 mL of f4-dioxan and titrate with 
0.1m perchloric acid US using 0.15 mL of a 0.1% w/v solution 
of methyl red in methanol as indicator. Each mL of 
0. 1 m perchloric acid US is equivalent to 40.35 mg of 
C 21 H 2 gN 0 5 CH 40 3 S. 


Benzbromarone 

(Ph. Bur. monograph 1393) 



C n H i2 Br 2 0j 424.1 3562-84-3 

Action and use 

Uricosuric; treatment of hyperuricaemia. 

PhEir ---— 

DEFINITION 

(3 s 5 - Dibrom o- 4-hydroxy phenyl) (2-e thylbenzofiiran-3- 
yl)methanone. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
methylene chloride, sparingly soluble in ethanol 
(96 per cent), 
mp: about 152 "C. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison benzbromarone CRS. 

B. By means of a copper wire, previously ignited, introduce a 
small amount of the substance to be examined into the non- 
luminous part of a flame. The colour of the flame becomes 
green. 
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TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y 5 (2.2.2, Method If). 

Dissolve 1.25 g in dimethylfomtamide R and dilute to 25 mL 
with the same solvent. 

Acidity or alkalinity 

Shake 0.5 g with 10 mL of carbon dioxide-free water R for 
1 min and filter. To 2.0 mL of die filtrate add 0.1 mL of 
methyl red solution R and 0.1 mL of 0.01 M hydrochloric add. 
The solution is red. Add 0.3 mL of 0,01 M sodium hydroxide . 
The solution is yellow. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 0.125 g of the substance to be 
examined in 30 mL of methanol R and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 10 mg of benzarone CRS 
(impurity C) in the mobile phase and dilute to 20 mL with 
the mobile phase. To 5 mL of this solution add I mL of the 
test solution and dilute to 100 mL with the mobile phase. 
Column'. 

— 1 = 0.25 m, 0 = 4,6 mm; 

— stationary* phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase glacial acetic acid R, acetonitrile water R s 
methanol R (5:25:300:990 V/VfV/V). 

Flmv rate L5 mL/min, 

Detection Spectrophotometer at 231 nm. 

Injection 20 pL. 

Run time 2.5 times the retention time of benzbromarone. 
Relative retention With reference to benzbromarone: 
impurity A = about 0.6; impurity B = about 2. 

System suitability': reference solution (b): 

— resolution: minimum 10.0 between the peaks due to 
impurity C (T* peak) and benzbromarone (2 nd peak). 

Limits: 

— impurity A: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.4 per cent); 

— impurity B: not more than 10 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) { 1.0 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— sum of impurities other than A and B: not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) ( 0.2 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0.02 per cent). 

Halides expressed as chlorides (2.4.4) 

Maximum 400 ppm. 

Shake L25 g with a mixture of 5 mL of dilute nitric add R 
and 15 mL of water R, Filter. Rinse the filter with water R 
and dilute the filtrate to 25 mL with the same solvent. Dilute 
2,5 mL of this solution to 15 mL with water R„ 

Iron (2.4.9) 

Maximum 125 ppm. 


Moisten the residue obtained in the test for sulfated ash with 
2 mL of hydrochloric add R and evaporate to dryness on a 
water-bath. Add 0.05 mL of hydrochloric add R and 10 mL of 
water R, heat to boiling and maintain boiling for l min. 

Allow to cool. Rinse the crucible with water R, collect the 
rinsings and dilute to 25 mL with water R. Dilute 2 mL of 
this solution to 10 mL with water R. 

Heavy metals £2,4.5) 

Maximum 20 ppm. 

0.5 g complies with test G. Prepare the reference solution 
using I mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.232) 

Maximum 0.5 per cent, determined on l ,000 g by drying 
m vacuo at 50 °C for 4 h. 

Sulfa ted ash (2.4A 4) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.300 g in 60 mL of methanol R Stir until 
completely dissolved and add 10 mL of water R . Titrate with 
0J M sodium hydroxide, determining the end-point 
potemiometrically ( 2 , 2 , 20 ). 

1 mL of 0.1 M sodium hydroxide is equivalent to 42.41 mg 
of C j 7 H 12 B . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B. 

Other detectable impurities (the following substances would, tf 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10: 
Control of impurities in substances for pharmaceutical use): C 



A, R1 = R 2 = H, R3 - Br; (3-bromo-4~ 
hydroxyphe ny I) (2- ethyl benzofura n- 3-y 1) methanone, 

B, R1 = R2 = R3 = Bn ( 6 -bromo- 2 -ethyIben 2 ofuran- 3 ~ 
y 1) (3,5-d ibroma-4-hydroxyphen y 1) me thanone, 

C, R1 = R 2 - R3 - H: (2-ethylbenzofuran-3- 
yl) (4-hydroxyphenyl)methanonc (benzarone). 

____ PhEiX 
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Benzethonium Chloride 


(Ph. Eur. monograph 0974) 



Action and use 

Antiseptic. 


PhEtr_ _____________ 

DEFINITION 

N-Benzyl-MN-dimethyi-S - [2- [4-{ 1 3 1 ^3^3- 

tetramethylbutyljphenoxy]ethoxy] ethanaminium chloride. 

Content 

97.0 per cent to L03.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white powder. 

Solubility 

Very soluble in water and in ethanol (96 per cent), freely 
soluble in methylene chloride. 

An aqueous solution froths copiously when shaken, 

IDENTIFICATION 

A. Melting point (2+2.14): 158 °C to 164 X> after drying at 
105 X for 4 h. 

B. Thin4ayer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in water R and dilute to 5 mL with the same solvent. 

Reference solution Dissolve 25 mg of benzethonium chloride CRS 
in water R and dilute to 5 mL with the same solvent. 

Plate TLC silica gel F 25 4 plate R. 

Mobile phase glacial acetic acid water R y methanol R 
(5:5:100 V/V/V). 

Application 20 pL, 

Development Over a path of 12 cm. 

Drying In a current of warm air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

C. To 5 mL of dilute sodium hydroxide solution R add 0.1 mL 
of bromophenol blue solution R1 and 5 mL of methylene 
chloride R and shake. The lower layer is colourless. 

Add 0.1 mL of solution S (see Tests) and shake. A blue 
colour develops in the low r er layer. 

D. To 2 mL of solution S add 1 mL of dilute nitric acid R. 

A white precipitate is formed which dissolves upon addition 
of 5 mL of ethanol (96 per cent) R. The solution gives 
reaction (a) of chlorides (2.3.1). 


Acidity or alkalinity 

To 25 mL of solution S add 0.1 mL of phenolphthalein 
solution R. The solution is colourless. Add 0.3 mL of 0.01 M 
sodium hydroxide. The solution is pink. Add 0.1 mL of methyl 
red solution R and 0.5 mL of 0.0! M hydrochloric acid. 

The solution is orange-red. 

Volatile bases and salts of volatile bases ( 2.4.1 3 

Method B) 

Maximum 50 ppm* determined on 0.20 g. 

Prepare the standard using 0.1 mL of ammonium standard 
solution (100 ppm NHJ R. Replace heavy magnesium oxide 
by 2.0 mL of strong sodium hydroxide solution R. 

Loss on drying (2.2.32) 

Maximum 5.0 per cent, determined on LOGO g by drying in 
an oven at 105 °C for 4 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 


ASSAY 

Dissolve 2,000 g in water R and dilute to 100.0 mL with the 
same solvent. Transfer 25,0 mL of the solution to a 
separating funnel add 10 mL of a 4 g/L solution of sodium 
hydroxide R, 10,0 mL of a freshly prepared 50 g/L solution of 
potassium iodide R and 25 mL of methylene chloride R. Shake 
vigorously, allow to separate and discard the lower layer. 
Shake the upper layer with 3 quantities, each of 10 mL, of 
methylene chloride R and discard the lower layers. To the 
upper layer add 40 mL of hydrochloric acid R, allow to cool 
and titrate with 0.05 M potassium iodate until the deep brown 
colour is almost discharged. Add 4 mL of methylene chloride R 
and continue the titration, shaking vigorously, until the lower 
layer is no longer brown. Carry out a blank titration using a 
mixture of 10.0 mL of a freshly prepared 50 ^L solution of 
potassium iodide F, 20 mL of water R and 40 mL of 
hydrochloric acid R. 

1 mL of 0.05 AT potassium iodate is equivalent to 44.81 mg of 

c 27 h 42 cino 2 . 

STORAGE 

Protected from light. 


PhEur 


Benzocaine 

(Ph. Eur. monograph 0011) 



94-09-7 


Action and use 

Local anaesthetic. 


TESTS 
Solution S 

Dissolve 5,0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution (2.2,2, Method II). 


Ph&Jt— ____— 

DEFINITION 

Ethyl 4-aminobenzoate. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white* crystalline powder or colourless 
crystals. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2,24), 

Comparison benzocaine CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in anhydrous ethanol R, evaporate to dryness and 
record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2.2.29), 

Solvent mixture acetonitrile RR water for chromatography R 
(50:50 VIV). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 5 mL of acetonitrile R1 and dilute to 50.0 mL 
with the solvent mixture. 

Reference solution (a) Dilute LO mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (h) Dissolve 5 mg of the substance to be 
examined and 5 mg of 4-nitrobenzoic acid K (impurity E) in 
10,0 mL of the solvent mixture. Dilute 1,0 mL of the 
solution to 50,0 mL with the solvent mixture. 

Column: 

— size: l = 0.10 m, 0 = 4,6 mm; 

— stationary' phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 35 °C. 

Mobile phase : 

— mobile phase A: dilute 1 mL of perchloric add R to 100 mL 
with icater for chromatography /?; dilute 1 mL of the 
solution to 100 mL with water for chromatography R\ 

mix 9 volumes of this solution and I volume of 
acetonitrile RJ; 

— mobile phase B: acetonitrile R}\ 


Time 

Mobile phase A 

Mobile phase S 

(min) 

(per cent V/V> 

(per cent V/V} 

0*2 

too 

0 

2- IS 

HXJ 38.5 

0 * 61.5 


Flotv rate 1.5 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity E. 

Relative retention With reference to benzocaine (retention 
time = about 10 min): impurity E - about 0,9. 

System suitability: reference solution (b): 

— resolution; minimum 5,0 between the peaks due to 
impurity E and benzocaine. 


Calculation of percentage contents: 

— for each impurity, use the concentration of benzocaine in 
reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total : maximum 0.2 per cent; 

— reporting threshold: 0.05 per cent. 

Loss on drying (2.2,22) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo. 

Sulfa ted ash {2.4,14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Carry out the determination of primary aromatic amino- 
nitrogen (2,5. 8)i using 0.400 g dissolved in a mixture of 
25 mL of hydrochloric add R and 50 mL of water R, 

1 mL of 0.1 M sodium nitrite is equivalent to 16.52 mg 
of C 9 H n N0 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2024). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10 , 
Control of impurities in substances for pharmaceutical use): A , B, 
Cy A Ey Fy Gy H. 

jer- 

A, (4-aminophenyi) methanol. 



B. ( 2 -aminophenyl)methanol, 


O 



m 2 


C. ethyl 3-aminobenzoate, 



D, ethyl 2 -aminobenzoate, 
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E. 4-nitrobenzoic acid, 



F. (3-aminophcny]) methanol. 



G. 4-amino benzoic add. 


o 


h 2 n 



H, methyl 4-aminobenzoate. 




Benzoic Acid 

(Ph, Eur. monograph 0066) 


*** 


* 


★ 

* 

* 



C 7 HA 1224 65-85-0 

Action and use 
Antimicrobial presenative. 

Preparations 

Compound Benzoic Add Ointment 
Benzoic Acid Solution 

PhEi* ____ 

DEFINITION 

Benzenecarboxylic add. 

Content 

99,0 per cent to 100,5 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Slightly soluble in water, soluble in boiling water, freely 
soluble in ethanol (96 per cent) and in fatty oils. 

IDENTIFICATION 

A. Melting point (2.2.14): 121 e C to 124 °C. 

B. Solution S (see Tests) gives reaction (a) of benzoates 

(25./), 


TESTS 
Solution S 

Dissolve 5.0 g in ethanol (96 per cent) R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2/) and colourless (2.22, Method II). 

Carbon! sable substances 

Dissolve 0.5 g with shaking in 5 mL of sulfuric acid R. After 
5 min, the solution is not more intensely coloured than 
reference solution Y 5 (2.2.2, Method I ). 

Odd is able substances 

Dissolve 0.2 g in 10 mL of boiling water R. Cool, shake and 
filter. To the filtrate add 1 mL of dilute sulfuric add R and 
0.2 mL of 0.02 M potassium permanganate. After 5 min, the 
solution is still coloured pink. 

Halogen ated compounds and halides 

Maximum 300 ppm. 

All glassware used must be chloride-free and may be prepared by 
soaking overnight in a 500 gIL solution of nitric acid /?, rimed 
with water R and stored full of water R. It is recommended that 
glassware be reserved for this test , 

Solution (a) Dissolve 6.7 g in a mixture of 40 mL of / M 
sodium hydroxide and 50 mL of ethanol (96 per cent) R and 
dilute to 100.0 mL with water R . To 10.0 mL of this solution 
add 7,5 mL of dilute sodium hydroxide solution R and 0.125 g 
of nickel-aluminium alloy R and heat on a water-bath for 
10 min. Allow to cool to room temperature, filter into a 
25 mL volumetric flask and wash with 3 quantities, each of 
2 mL, of ethanol (96 per cent) R, Dilute the filtrate and 
washings to 25.0 mL with water R. This solution is used to 
prepare solution A. 

Solution (b) In the same manner, prepare a similar solution 
without the substance to be examined. This solution is used 
to prepare solution B, 

In four 25 mL volumetric flasks, place separately 10 mL of 
solution (a), 10 mL of solution (b), 10 mL. of chloride 
standard solution (8 ppm Cl) R (used to prepare solution C) 
and 10 mL of water R. To each flask add 5 mL of ferric 
ammonium sulfate solution R5> mix and add dropwise and with 
swirling 2 mL of nitric acid R and 5 mL of mercuric 
thiocyanate solution R. Shake, Dilute the contents of each flask 
to 25.0 mL with water R and allow the solutions to stand in 
a water-bath at 20 °C for 15 min. Measure at 460 nm the 
absorbance (2.225) of solution A using solution B as the 
compensation liquid, and the absorbance of solution C using 
the solution obtained with 10 mL of water R as the 
compensation liquid. The absorbance of solution A is not 
greater than that of solution C. 

Heavy metals (2*4.8) 

Maximum 10 ppm, 

12 mL of solution S complies with test B, Prepare the 
reference solution using a mixture of 5 mL of lead standard 
solution (1 ppm Pb) R and 5 mL of ethanol (96 per cent) R. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in 20 mL of ethanol (96 per cent) R and 
titrate with 0.1 M sodium hydroxide, using 0.1 mL of phenol 
red solution R as indicator, until the colour changes from 
yellow to violet-red. 

1 mL of 0.1 M sodium hydroxide is equivalent to 12,21 mg of 

c 7 h 6 o 2 . 

____ PtiEcr 
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Hydrous Benzoyl Peroxide * * 

** ** 

(Pk. Eur. monograph 0704) * 

Q^'Y 0 

C, 4 H| 0 O 4 242,2 94-364) 

(anhydrous substance) 

Action and use 

Used topically in the treatment of acne. 

Preparations 
Benzoyl Peroxide Cream 
Benzoyl Peroxide Gel 
Benzoyl Peroxide Lotion 

Potassium Hydroxyquinoline Sulfate and Benzoyl Peroxide 
Cream 

PhElt — ___ 

DEFINITION 

Content 

— d&enzqyi peroxide: 70.0 per cent to 77.0 per cent; 

— water. minimum 20.0 per cent, 

CHARACTERS 

Appearance 

White or almost white, amorphous or granular powder. 
Solubility 

Practically insoluble in water* soluble in acetone * soluble in 
methylene chloride with the separation of water, slightly 
soluble in ethanol (96 per cent). 

It loses water rapidly on exposure to air with a risk of 
explosion. 

Ml* [he entire sample thoroughly before carrying out the following 
tests. 

IDENTIFICATION 

First identification B 
Strand identification A > C, D. 

A, Ultraviolet and visible absorption spectrophotometry 

( ZZ2S }. 

Solution A Dissolve 80.0 mg in ethanol (96 per cent) R and 
dilute to 100.0 mL with the same solvent. Dilute 10.0 mL of 
the solution to 100,0 mL with ethanol (96 per cent) R , 

Solution B Dilute 10.0 mL of solution A to 100,0 mL with 
ethanol (96 per cent) R. 

Spectral ranges 250-300 nm for solution A; 220-250 nm for 
solution B. 

Absorption maxima At 274 nm for solution A; at 235 nm for 
solution B. 

Shoulder At about 282 nm for solution A. 

Absorbance ratio A 215 /A 274 - 1.17 to 1.2 L 

B, Infrared absorption spectrophotometry (2.2.24), 

Comparison Ph , Fur, reference spectrum of hydrous benzoyl 
peroxide . 

C, Dissolve about 25 mg in 2 mL of acetone R< Add 1 mL of 
a 10 g/L solution of diethylphenylenediamim sulfate R and mix, 
A red colour develops which quickly darkens and becomes 
dark violet within 5 min. 


D, To 1 g add 5 mL of ethanol (96 per cent) K, 5 mL of 
dilute sodium hydroxide solution R and 10 mL of water R. Boil 
the mixture under reflux for 20 min. Cool, The solution 
gives reaction (c) of benzoates (2.3.1). 

TESTS 

Acidity 

Dissolve a quantity of the substance to be examined 
containing the equivalent of 1.0 g of dibenzoyl peroxide in 
25 mL of acetone /?, add 75 mL of water R and filter. Wash 
the residue with two quantities, each of 10 mL, of water R. 
Combine the filtrate and the washings and add 0.25 mL of 
phenolphthalem solution Rl. Not more than L25 mL of 0J M 
sodium hydroxide is required to change the colour of the 
indicator. Cany out a blank test. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve a quantity of the substance to be 
examined containing the equivalent of 0,10 g of dibenzoyl 
peroxide in acetonitrile R and dilute to 50 mL with the same 
solvent. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with acetonitrile R. Dilute 1.0 mL of this solution 
to 10,0 mL with acetonitrile R. 

Reference solution (b) Dissolve 30.0 mg of benzoic add R in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (c) Dissolve 50.0 mg of ethyl benzoate R in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute 1,0 mL of the solution to iOQ.O mL with the 
mobile phase. 

Reference solution (d) Dissolve 50.0 mg of benzaldehyde R in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute 1,0 mL of the solution to 100.0 mL with the 
mobile phase. 

Reference solution (e) Dissolve 30.0 mg of benzoic add R and 
30,0 mg of benzaldehyde R in the mobile phase and dilute to 
100.0 mL with the mobile phase. Dilute 1.0 mL of the 
solution to 10.0 mL with the mobile phase. 

Column'. 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stathtteny phase: oaadecylsilyl silica gd for chromatography R 
(10 pm). 

Mobile phase glacial acetic acid R> acetonitrile R> water R 
(1:500:500 WVfV). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 235 nm, 

Injection 20 pL loop injector. 

Run time 2 times the retention time of dibenzoyl peroxide. 
Relative retention With reference to dibenzoyl peroxide 
(retention time = about 28,4 min): impurity B = about 0,15; 
impurity A = about 0.2; impurity C = about 0.4. 

System suitability: reference solution (e): 

“ resolution: minimum 6 between the peaks due to benzoic 
add and benzaldehyde. 

Limits: 

— impurity* A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.25 per cent); 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.5 per cent); 
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— impurity C : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.25 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— disregard limit : 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0.02 per cent). 

Chlorides {2.4.4) 

Maximum 0.4 per cent. 

Dissolve a quantity of the substance to be examined 
containing the equivalent of 0.5 g of dibenzoyl peroxide in 
15 mL of acetone H. Add, while stirring, 50 ml of 0.05 M 
nitric add. Allow to stand for 10 min and filter. Wash the 
residue with 2 quantities, each of 10 mL, of Q.Q5 M nitric 
acid . Combine the filtrate and the washings and dilute to 
100 mL with 0.05 M nitric acid L Dilute 2.5 mL of the 
solution to 15.0 mL with water R. 

ASSAY 

Solution (a) Dissolve 2.500 g immediately before use in 
75 mL of dimethylformamide R and dilute to 100.0 mL with 
the same solvent. 

Dibenzoyl peroxide 

To 5.0 mL of solution (a) add 20 mL of acetone R and 3 mL 
of a 500 g/L solution of potassium iodide R and mix. Allow to 
stand for I min. Titrate with 0.1 M sodium thiosulfate using 
1 mL of starch solution R, added towards the end of the 
titration, as indicator. Carry out a blank titration. 

1 mL of 0. / M sodium thiosulfate is equivalent to 12.1 1 mg of 
C ] 4 H 10 O 4 . 

Water (2.5.12) 

Carry out the semi-micro determination of water, using 
5.0 mL of solution (a). Use as the solvent a mixture of 
20.0 mL of anhydrmts methanol R and 3.0 mL of a 100 g/L 
solution of potassium iodide R in dimethylformamide R. After 
adding solution (a), stir for 5 min before starting the 
titration. Carry out a blank determination. 

Calculate the percentage content of water using the following 
expression: 


(m-n^xtExS 0 

m 

- number of millilitres of iodosulfumus reagent R used 
in the sample determination, 

tt 2 ~ number of millilitres of iodosulfumus reagent R used 

in the blank determination, 
w - water equivalent of iodosulfurous reagent R in 
milligrams of water per millilitre of reagent, 
m = mass of the substance to be examined used for the 
preparation of solution (a) in grams, 
p = percentage content of dibenzoyl peroxide. 

STORAGE 

In a container that has been treated to reduce static discharge 
and that has a device for release of excess pressure, at a 
temperature of 2 °C to S °C, protected from light. 


IMPURITIES 


0 



A. R = H: benzaldehyde, 

R. R - OH: benzoic acid, 

C. R = 0-CH 2 -CHj: ethyl benzoate. 

_._____ PtiEir 


Benzydamine Hydrochloride 



,HCI 


NMe 2 


C^H^WICI 345.9 132-69-4 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparations 

Benzydamine Cream 
Benzydamine Mouthwash 
Benzydamine Oromucosal Spray 

DEFINITION 

Benzydamine Hydrochloride is 3-(l-benzylindazoI-3- 
yloxyjpropyldimethyl amine hydrochloride. It contains not less 
than 99.0% and not more than 101,0% of C 19 H23 NjO j HC 1, 
calculated with reference to the dried substance. 

PRODUCTION 

The method of manufacture is such that the level of 
3 -chloropropyl (dimethyl) a mine hydrochloride is not more 
than 5 ppm when determined by a suitable method, 

CHARACTERISTICS 

A white crystalline powder, 

Vei> r soluble in water, freely soluble in ethanol (96%); 
practically insoluble in ether. 

IDENTIFICATION 

A, The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of benzydamine 
hydrochloride (RS 027). 

B. Yields reaction A characteristic of chlorides, Appendix VI. 
TESTS 

Clancy and colour of solution 

A 10.0% w/v solution is dear. Appendix IV A, and not more 
intensely coloured than reference solution V 6t Appendix IV B, 
Method H. 

Acidity 

pH of a 10% w/v solution, 4.0 to 5.5, Appendix V L. 

Related substances 

Carry out the method for liquid chromatography, 

Appendix III D> using the following solutions in methanol 
(50%). Solution ( 1 ) contains 0.25% w/v of the substance 
being examined. Solution (2) contains 0.0005% w/v of 
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3-dhnethylamnoprapyl 2-benzylaminobenzoate 
hydrochloride BPCRS (impurity A) and 0.00125% w/v of 
3- ( 1,5-dibenzyl-l H-indazole-3-yl) oxypropyldimethylamine 
hydrochloride BPCRS (impurity B). Solution (3) contains 
0.00025% w/v of 1 -benzyl-1 H-indazol-3-ol BPCRS 
(impurity C). Solution (4) contains 0.00025% w/v of the 
substance being examined. Solution (5) contains equal 
volumes of solutions (1), (2) and (3), 

The chromatographic procedure may be carried out using a 
stainless steel column (25 cm x 4.6 mm) packed with end- 
capped ociadecylsilyl silica gel for chromatography (5 pm) 

(Suplcx pKB-100 is suitable), fitted with a stainless steel 
guard column (2 cm x 4.6 mm) packed with the same 
material Use as the initial mobile phase with a flow rate of 
1 .5 mL per minute, a mixture of 50 volumes of solution A 
and 50 volumes of methanol Solution A contains 
0.01m potassium dihydrogen orthophosphate and 0.005m sodium 
octyl sulfate in water> adjusted to pH 3.0 + 0.1 with 
orthophosphoric add. Carry out a linear gradient elution 
increasing the percentage of methanol to 70% over 
20 minutes from the moment of injection and then 
decreasing the percentage of methanol to 50% over 2 minutes 
and maintain the final mobile phase until the completion of 
that run. Use a detection wavelength of 320 nm. 

Inject 20 pL of solution (5) and modify the rate of change of 
the mobile phase, if necessary, to obtain a retention time of 
about 10 minutes for the substance being examined. 

The test is not valid unless, in the chromatogram obtained 
with solution (5), the resolution factor between any two 
adjacent peaks is at least 2.5, 

Inject 20 pL of solution (1) and allow the chromatography to 
proceed for 30 minutes. In the chromatogram obtained the 
areas of any peak corresponding to impurity A or impurity B 
is not greater than the area of the corresponding peak in the 
chromatogram obtained with solution (2) (0.2% of 
impurity A and 0.5% of impurity B), the area of any peak 
corresponding to impurity' C is not greater than the area of 
the peak in the chromatogram obtained with solution (3) 

(0.1 %) and the area of any other secondary peak is not greater 
than the area of the peak in the chromatogram obtained with 
solution (4) (0.1 %). The sum of the areas of any such peaks 
is not greater than 1 %. 

Primary amines 

Dissolve 50 mg of the substance being examined in 10 mL of 
ethanol (96%) > add 0.1 mL of hydrochloric acid and 2 mL of a 
5% w/v solution of 4-dini e thy lam in o be nz aldehy de in ethanol 
(96%), The yellow colour obtained is not more intense than 
that obtained by treating 10 mL of a 0.00005% w/v solution 
of 2-annnobenzoic add in ethanol (96%) in the same manner. 

Loss on drying 

When dried for 3 hours at 100 J to 105“ at a pressure not 
exceeding 0.7 kPa, loses not more than 0,5% of its weight. 
Use 1 g. 

Sulfa ted ash 

Not more than 0.1%, Appendix IX A. Use 1 g, 

ASSAY 

Dissolve 0.3 g in 100 mL of anhydrous acetic add and carry 
out Method I for non-aqueow titration , Appendix VIII A, 
determining the end point potentiometrically. Each mL of 
Q.Lm perchloric add VS is equivalent to 34.59 mg of 

c 19 h 23 n 3 o,hci. 


IMPURITIES 



A. 3-dimethylaminopropyl 2-benzylaminobenzoate, 



B * 3- (1 j 5-dibenzyl-1 H- indazo l- 3 -yl) oxypropyldimethylamine, 



C. 1 -benzyl-1 /7-indazol-3-ol. 


Benzyl Alcohol 

(Ph. Bur. monograph 0256) 



C 7 H a O 108.1 100-51-6 

Action and use 

Local anaesthetic; disinfectant. 

Pfi&tr ____ . ------ 

DEFINITION 

Phenylm ethanol. 

Content 

98.0 per cent to 100.5 per cent. 

CHARACTERS 

Appearance 

Clear, colourless, oily liquid. 

Solubility 

Soluble in water, miscible with ethanol (96 per cent) and 
with fatty and essential oils. 

Relative density 
1.043 to 1.049. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison benzyl alcohol CRS. 
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TESTS 

Appearance of solution 

Shake 2.0 mL with 60 mL of water R. It dissolves 
completely. The solution is clear (2*2.1) and colourless 
(2.2.2, Me thod II). 

Acidity 

To !0 mL add 10 mL of ethanol (96 per cent) R and l mL of 
phenolphthakin solution R. Not more than 1 mL of 0.1 Af 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Refractive index (2*2.6) 

L538 to 1.541. 

Peroxide value (2*5*5) 

Maximum 5. 

Related substances 

Gas chromatography (2.2.28)* 

Test solution The substance to be examined. 

Standard solution (a) Dissolve 0.100 g of ethylbenzene R in the 
test solution and dilute to 10,0 mL with the same solution. 
Dilute 2,0 mL of this solution to 20.0 mL with the test 
solution. 

Stattdard solution (b) Dissolve 2.000 g of dicyclohexyl R in the 
test solution and dilute to 10.0 mL with the same solution. 
Dilute 2.0 mL of this solution to 20.0 mL with the test 
soludoa 

Reference solution (a) Dissolve 0.750 g of benzaldchyde R and 
0,500 g of cyclohexylmethanol R in the test solution and dilute 
to 25.0 mL with the test solution. Add 1,0 mL of this 
solution to a mixture of 2.0 mL of standard solution (a) and 
3,0 mL of standard solution (b) and dilute to 20.0 mL with 
the test solution. 

Reference solution (b) Dissolve 0.250 g of bmzaldehyde R and 
0.500 g of cyclohexylmethanol R in the test solution and dilute 
to 25.0 mL with the test solution. Add L0 mL of this 
solution to a mixture of 2.0 mL of standard solution (a) and 
2.0 mL of standard solution (b) and dilute to 20.0 mL with 
the test solution. 

Colutnn: 

— material: fused silica; 

— size: / = 30 m, 0 = 0.32 mm ; 

— stationary* phase: macrogol 20 000 R (film thickness 
0.5 ^m). 

Carrier gas helium for chromatography R. 

Linear velocity' 25 cm/s. 

Temperature: 



Time 

(min) 

Temperature 

ra 

Column 

0 - 34 

50 + 220 


34 - m 

220 

Injection port 


200 

Detector 


310 


Detection Flame ionisation. 

Benzyl alcohol not intended for parenteral administration 
Injection Without air-plug, 0.1 pL of the test solution and 
reference solution (a). 

Relative retention With reference to benzyl alcohol (retention 
time = about 26 min): ethylbenzene - about 0.28; 
dicydohexyl = about 0,59; impurity A = about 0.68; 
impurity B - about 0,7 L 


System suitability: reference solution (a): 

— resolution: minimum 3,0 between the peaks due to 
impurities A and B, 

If any peaks in the chromatogram obtained with the test 
solution have the same retention time as the peaks due to 
ethyl benzene or dicydohexyl, subs tract the areas of any such 
peaks from the peak areas at these retention times in the 
chromatograms obtained with reference solutions (a) or (b) 
(corrected peak areas of ethyl benzene and dicydohexyl). 

Any such peaks in the chromatogram obtained with the test 
solution are to be included in the assessments for the sum of 
other peaks. 

Limits. 

— impurity A: not more than the difference between the 
area of the peak due to impurity A in the 
chromatogram obtained with reference solution (a) 
and the area of the peak due to impurity A in the 
chromatogram obtained with the test solution 
(0.15 per cent); 

— impurity B: not more than the difference between the 
area of the peak due to impurity B in the 
chromatogram obtained with reference solution (a) 
and the area of the peak due to impurity B in the 
chromatogram obtained with the test solution 
(0.10 per cent); 

— sum of other peaks with a relative retention less than that 
of benzyl alcohol: not more than 4 times the area of the 
peak due to ethylbenzene in the chromatogram 
obtained with reference solution (a) corrected if 
necessary as described above (0.04 per cent); 

— sum of peaks with a relative retention greater than that of 
benzyl alcohol: not more than the area of the peak due 
to dicydohexyl in the chromatogram obtained with 
reference solution (a) corrected if necessary as 
described above (0.3 per cent); 

— disregard limit* 0.01 times the area of the peak due to 
ethylbenzene in the chromatogram obtained with 
reference solution (a) corrected if necessary as 
described above (0.0001 per cent). 

Benzyl alcohol intended for parenteral administration 
Injection Without air-plug, 0.1 pL of the test solution and 
reference solution (b). 

Relative retention With reference to benzyl alcohol (retention 
time = about 26 min): ethylbenzene = about 0,28; 
dicydohexyl = about 0.59; impurity A - about 0,68; 
impurity B = about 0.7 L 
System suitability: reference solution (b): 

— resolution: minimum 3,0 between the peaks due to 
impurities A and B. 

If any peaks in the chromatogram obtained with the test 
solution have the same retention times as the peaks due to 
ethyl benzene or dicydohexyl, sabstract the areas of any such 
peaks from the peak areas at these retention times in the 
chromatograms obtained with reference solutions (a) or (b) 
(corrected peak areas of ethyl benzene and dicydohexyl). 

Any such peaks in the chromatogram obtained with the test 
solution are to be included in the assessments for the sum of 
other peaks. 

Limits: 

— impurity* A: not more than the difference between the 
area of the peak due to impurity A in the 
chromatogram obtained with reference solution (b) 
and the area of the peak due to impurity A in the 
chromatogram obtained with the test solution 
(0.05 per cent); 






1-270 Benzyl Benzoate 


2017 


— impurity B: not more than the difference between the 
area of the peak due to impurity B in the 
chromatogram obtained with reference solution (h) 
and the area of the peak due to impurity B in the 
chromatogram obtained with the test solution 
(0.10 per cent); 

— sum of other peaks with a relative retention less than that 
of benzyl alcohol: not more than twice the area of the 
peak due to ethylbenzene in the chromatogram 
obtained with reference solution (b) corrected if 
necessary as described above (0.02 per cent); 

— sum of peaks with a relative retention greater than that of 
benzyl alcohol ; not more than the area of the peak due 
to dicyclohexyl in the chromatogram obtained with 
reference solution (b) corrected if necessary as 
described above (0,2 per cent); 

— disregard limit: 0.01 times the area of the peak due to 
ethylbenzene in the chromatogram obtained with 
reference solution (b) corrected if necessary as 
described above (0.0001 per cent). 

Residue on evaporation 

Maximum 0.05 per cent. 

After ensuring that the substance to be examined complies 
with die test for peroxide value, evaporate 10.0 g to dryness 
in a tared quartz or porcelain crucible or platinum dish on a 
hot place at a temperature not exceeding 200 'C. Ensure that 
the substance to be examined does not boil during 
evaporation. Dry the residue on the hot plate for 1 h and 
allow to cool in a desiccator. The residue weighs a maximum 
of 5 mg, 

ASSAY 

To 0.900 g (m g) add 15.0 mL of a freshly prepared mixture 
of 1 volume of acetic anhydride R and 7 volumes of anhydrous 
pyridine R and heat under a reflux condenser on a boiling 
water-bath for 30 min. Cool and add 25 mL of water R. 
Using 0.25 mL of phenolphthalein solution R as indicator, 
titrate with / M sodium hydroxide (n x mL). Carry out a blank 
titration (n 2 mL). 

Calculate the percentage content of C 7 H s O using the 
following expression: 

10.81 (n 2 . — n 1 ) 
m 

STORAGE 

In an airtight container, under nitrogen, protected from light 
and at a temperature between 2 *C and 8 °C. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 

Specified impurities: A, B, 



A. benzaldehvde, 

cr 


PhEur 


Benzyl Benzoate 

(Ph. Eur. monograph 0705) 


O 



Ci4H 12 0 2 212.2 120-51-4 

Action and use 

Used topically in the treatment of scabies. 

Preparation 

Benzyl Benzoate Application 

PhEur _______ 

DEFINITION 

Phenylmethyl benzoate. 

Content 

99.0 per cent to 100.5 per cent. 

CHARACTERS 

Appearance 

Colourless or almost colourless crystals or colourless or 
almost colourless, oily liquid. 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent), with methylene chloride and with fatty and 
essential oils. 

Eb: about 320 °C. 

IDENTIFICATION 

First identification A. 

Second identification B, C. 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Eur , reference spectrum of benzyl benzoate. 

B. To 2 g add 25 mL of alcoholic potassium hydroxide 
solution R and boil under a reflux condenser for 2 h. Remove 
the ethanol on a water-bath, add 50 mL of water R and 
distill. Collect about 25 mL of distillate and use it for 
identification test C. Acidify the liquid remaining in the 
distillation flask with dilute hydrochloric acid R. A white 
precipitate is formed that, when washed with water R and 
dried in vacuo melts ( 2.2.14) at 121 D C to 124 °C. 

C. To the distillate obtained in identification test B add 2.5 g 
of potassium permanganate R and 5 mL of dilute sodium 
hydroxide solution R. Boil under a reflux condenser for 

15 min, cool and filter. Acidify the filtrate with dilute 
hydrochloric acid R. A white precipitate is formed that, when 
washed with water R and dried in vacuo, melts (2.2.14) at 
121 °C to 124 °C. 

TESTS 

Acidity 

Dissolve 2.0 g in ethanol (96 per cent) R and dilute to 10 mL 
with the same solvent. Titrate with 0.1 M sodium hydroxide 
using phenolphthalein solution R as indicator. Not more than 
0,2 mL is required to change the colour of the indicator to 
pink. 

Relative density (2.2.5) 

1.118 to 1.122. 

Refractive index (2. 2.6) 

1.568 to 1.570. 


B. cydohexylmethanol. 
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Freezing point ( 2.2.18) 

Minimum 17.0 e C. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on LO g. 

ASSAY 

To 2,000 g add 50.0 mL of 0,5 Af alcoholic potassium 
hydroxide and boil gently under a reflux condenser for 1 h. 
Titrate the hot solution with 0.5 M hydrochloric acid using 
J mL of phenolphtkakin solution R as indicator. Carry out a 
blank determination. 

1 mL of 0.5 AT alcoholic potassium hydroxide is equivalent to 
106.1 mg of C J 4 H 12 0 2 . 

STORAGE 

In an airtight, well-filled container, protected from light. 
______ Ph&* 


Benzyl Hydroxy benzoate 

Benzyl paraben 


O 



C 14 H 12 G 3 228.3 94-18-8 

Action and use 

Antimicrobial preservative, 

DEFINITION 

Benzyl Hydroxybenzoare is benzyl 4-hydroxybenzoate. 

It contains not less than 99.0% and not more than 101.0% 
of C 14 H 12 O 3 * 

CHARACTERISTICS 
A white to creamy white, crystalline powder. 

Practically insoluble in water, freely soluble in ethanol (96%) 
and in ether. It dissolves in solutions of alkali hydroxides. 

IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of benzyl 
hydroxvbenzoate (RS 028). 

B. The light absorption, Appendix II B, in the range 230 to 
350 nm of a 0,001% w/v solution in ethanol (96%) exhibits a 
maximum only at 260 nm. The absorbance at the maximum 
at 260 nm is about 0,76, 

C. Dissolve 0.1 g in 2 mL of ethanol (96%), boil and add 
0.5 mL of nitric acid solution of mercury , A precipitate is 
produced slowly and the supernatant liquid becomes red. 

D. Melting point , about 112 u , Appendix V A. 

TESTS 

Acidity 

Dissolve 0.2 g in 10 mL of ethanol (50%) previously 
neutralised to methyl red solution and titrate with 0 , 1 m sodium 
hydroxide VS using methyl red solution as indicator. Not more 
than 0.1 mL of 0. 1m sodium hydroxide VS is required to 
change the colour of the solution. 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using a plate precoated with silica gel F 2 5 4l 


the surface of which has been modified with chemically- 
bonded octadecylsilyl groups (Whatman KC18F plates are 
suitable) and a mixture of 70 volumes of methanol, 

30 volumes of water and 1 volume of glacial acetic acid as the 
mobile phase. Apply separately to the plate 2 pL of each of 
two solutions of the substance being examined in acetone 
containing ( 1 ) 1 , 0 % w/v and ( 2 ) 0 . 010 % w/v. After removal 
of the plate, allow' it to dry in air and examine under 
ultraviolet light (254 nm). Any secondary spot in the 
chromatogram obtained with solution (I) is not more intense 
than the spot in the chromatogram obtained with 
solution ( 2 ), 

Sulfa ted ash 

Not more than 0,1%, Appendix DC A, 

ASSAY 

Gently boil 0.12 g under a reflux condenser with 20 mL of 
2m sodium hydroxide for 30 minutes. Cool and extract with 
three 20-mL quantities of 1,2-dichbroethane. Wash the 
combined extracts with 20 mL of 0.1 m sodium hydroxide and 
add the washings to the main aqueous phase, discarding the 
organic layer. To the aqueous solution add 25 mL of 
0,0333m potassium bromate VS, 5 mL of a 12,5% w/v solution 
of potassium bromide and 10 mL of hydrochloric acid and 
immediately stopper the flask. Shake for 15 minutes and 
allow to stand for 15 minutes. Add 25 mL of dilute potassium 
urdide solution and shake vigorously. Titrate the liberated 
iodine with 0.1m sodium thiosulfate VS using starch mucilage, 
added towards the end of the titration, as indicator. Repeat 
the operation without the substance being examined. 

The difference between the titrations represents the amount 
of potassium bromate required. The volume of 
0.0333m potassium bromate VS used is equivalent to half of 
the volume of 0.1m sodium thiosulfate VS required for the 
titration. Each mL of 0.0333m potassium bromate F5 is 
equivalent to 7.608 mg of C 14 H 12 O 3 . 


Benzylpenicillin Potassium 

(Ph. Eur . monograph 0113) 



C 16 H I 7 KN 2 0 4 S 372.5 113-98-4 

Action and use 

Penicillin antibacterial. 

Preparation 
Benzylpenicillin Injection 

PtiEur _ 

DEFINITION 

Po tassi um (25,5R,6/?}-3,3 -dimethyl-7-oxo- 6 - 
f (pheny lacety 1) aminol -4-thia-1 -azabicy do[3.2.0] heptane-2 - 
carboxyl ate. 

Substance produced by the growth of certain strains of 
PemcSHwn notatum or related organisms, or obtained by any 
other means. 

Content 

96.0 per cent to 102,0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility 

Very soluble in water, practically insoluble in Fatty oils and in 
liquid paraffin* 

IDENTIFICATION 

First identification A, D 

Second identification B, C, D 

A* Infrared absorption spectrophotometry (2,2,24). 

Comparison benzylpenidUin potassium CRS * 

B* Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water R , 

Reference solution (a) Dissolve 25 mg of benzylpenicillin 
potassium CRS in 5 mL of water i?* 

Reference solution (b) Dissolve 25 mg of benzylpenicillin 
potassium CRS and 25 mg of phenoxymethylpenidllin 
potassium CRS in 5 mL of water R. 

Hate TLC siianised silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5*0 with glacial acetic add R. 

Application 1 pL, 

Development Over a path of 15 cm* 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight* 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in obtained with reference solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter* Moisten with 0,05 mL of water R and 
add 2 mL of sulfuric add-formaldehyde reagent R, Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube on a water-bath for I min; 

a reddish-brown colour develops* 

D. It gives reaction (a) of potassium (23,1 )* 

TESTS 

pH (2.23) 

5.5 to 7.5* 

Dissolve 2*0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent* 

Specific optical rotation (2.2,7) 

+ 270 to + 300 (dried substance)* 

Dissolve 0*500 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Absorbance ( 2.2,25) 

Dissolve 94*0 mg in water R and dilute to 50.0 mL w r ith the 
same solvent* Measure the absorbance of the solution at 
325 nm, 280 nm and at the absorption maximum at 264 nm, 
diluting the solution, if necessary, for the measurement at 
264 nm. The absorbances at 325 nm and 280 nm do not 
exceed 0.10 and that at the absorption maximum at 264 nm 
b 0.80 to 0.88, calculated on the basis of the undiluted 
{1.88 g/L) solution* Verify the resolution of the apparatus 
(2*2,25); the ratio of the absorbances is at least L7. 


Related substances 

Liquid chromatography (2*2,29). Prepare the solutions 
immediately before use . 

Test solution (a) Dissolve 50*0 mg of the substance to be 
examined in water R and dilute to 50.0 mL with the same 
solvent* 

Test solution (b) Dissolve 80,0 mg of the substance to be 
examined in water R and dilute to 20,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 50.0 mg of benzylpenicillin 
sodium CRS in water R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg vi benzylpenicillin 
sodium CRS and 10 mg of phcnylacedc acid R (impurity B) in 
water R> then dilute to 50 mL with the same solvent. 
Reference solution (c) Dilute 4*0 mL of reference solution (a) 
to 100,0 mL with water R. 

Column: 

— size. I - 0.25 m, 0 = 4.6 mm; 

— stationary phase ; octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: mix 10 volumes of a 68 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 3.5 with 
a 500 g/L solution of dilute phosphoric add R> 30 volumes 
of methanol R and 60 volumes of water R; 

— mobile phase B: mix 10 volumes of a 68 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 3.5 with 
a 500 g/L solution of dilute phosphoric add R, 40 volumes 
of water R and 50 volumes of methanol R: 


Time 

(min) 

Mobile phase A 
{per cent V/V) 

Mobile phase B 
(per cent V/V) 

° - *« 

70 

JO 

(, - <(, + 20) 

70 ->0 

30 4 100 

(I, + 20) • ((, + 35) 

a 

LOO 

(»„ + 35} - «, + SO) 

70 

30 


fj, = retention time of benzylpenicillin determined with reference 
solution (c) 


If the mobile phase composition has been adjusted to achieve 
the required resolution, the adjusted composition will apply 
at time zero in the gradient and in the assay. 

Flow rate 1*0 mL/min, 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of reference solutions (b) and (c) with 
isocratic elution at the initial mobile phase composition and 
20 pL of test solution (b) according to the dution gradient 
described under Mobile phase; inject warn R as a blank 
according to the dution gradient described under Mob He 
phase. 

System suitability reference solution (b); 

— resolution: minimum 6.0 between the peaks due to 
impurity B and benzylpenicillin; if necessary, adjust the 
ratio A:B of the mobile phase. 

Limit: 

— any impurity* for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (1 per cent). 

Loss on drying (2.232) 

Maximum l .0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C> 
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Bacterial endotoxins (2.6* 14, Method E) 

Less than 0,16 lU/mg, if intended for use b the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B, adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 

Calculate the percentage content of C t 6 H t 7 KN 2 0 4 S by 
multiplying the percentage content of benzylpenicillin sodium 
by L045. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 



H H 



F. (2i?S,46')-2-[[(phenyIaceryl)ammo]methyl]-5 J 5- 
dimethykhiazolidinc-4-carboxylic add (penilloic adds of 
benzylpenicillin). 

________ PhEtr 


Benzylpenicillin Sodium 

(Ph. Bur . monograph 0114) 

onr 

C I6 HrtN 2 Na0 4 S 356.4 69-57-S 





£0 2 Nh 

CKj 

CH 3 


H H 


A, (2S a 5/? J 6i?)‘6-ammo-33-dimethyl-7-oxo-4-thia-l- 
azabicydo [3. 2 . 0 ] heptanc -2 -carboxylic add 
( 6 -aminopenidlIanie add), 



B. phenylacetic acid, 


C. (25,5i?,6f?)-6- [[(4-hydroxyphenyl)aeetyl] amino]-3,3- 
dimethyl-7-oxo-4-thia-1 -azabicydo [3.2,0] heptane-2- 
carboxylic add, 



D. (35 l 7it7a/;)-5T)en^l-2 > 2-dimethyl“2 a 3 > 7 3 7a- 
tetrahydroimidazo[5 ,1 - 6 ] thiazole-3,7-dicarboxylic acid 
(penillic add of benzylpenicillin), 



E. (45)-2-[carboxy[(phenylacetyl) amino] methy 1 ]-5,5- 
dim ethyl thi azolidine-4-carboxy He add (penidlloie acids of 
benzylpenicillin). 


Action and use 

Penicillin antibacterial. 

Preparation 

Benzylpenicillin Injection 

PhE ir______ 

DEFINITION 

Sodium (25,5/?, 6 jR)- 3,3-d imethyl-7 -oxo- 6 - 
[ (phenyiacety 1) ammo] -4-th ia -1 -aza bi cy clo[3.2.0] heptane-2 - 
carboxyl ate. 

Substance produced by the growth of certain strains of 
PmkiUium notatum or related organisms, or obtained by any 
other means. 

Content 

96.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline pou'der. 

Solubility 

Very soluble in water, practically insoluble in fatry oils and in 
liquid paraffin. 

IDENTIFICATION 

First identification A , D 
Second identification B, C, D 

A. Infrared absorption spectrophotometry (2,2.24). 

Comparison benzylpenicillin sodium CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water R. 

Reference solution (a) Dissolve 25 mg of benzylpenicillin 
sodium CRS in 5 mL of water R. 

Reference solution (b) Dissolve 25 mg of benzylpenktlUn 
sodium CRS and 25 mg of phenoxymeihylpenieiilin 
potassium CRS in 5 mL of water R. 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a ! 54 g/L solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic acid R. 



H H 
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Application 1 pL, 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability : reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Resists The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

C. Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter. Moisten writh 0,05 mL of sparer R and 
add 2 mL of sulfuric acid*formaldehyde reagent R. Mix the 
contents of the tube by swirling; the solution is practically 
colourless. Place the test-tube on a water-bath for I min; 

a reddish-brown colour develops, 

D. It gives reaction (a) of sodium (23.1). 

TESTS 

pH (2,2,3) 

5.5 to 7,5, 

Dissolve 2,0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Specific optical rotation (2.2.7) 

4- 285 to + 310 (dried substance). 

Dissolve 0.500 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Absorbance (2.2,25) 

Dissolve 90.0 mg in water R and dilute to 50.0 mL with the 
same solvent. Measure the absorbance of the solution at 
325 nm, at 280 nm and at the absorption maximum at 
264 nm, diluting the solution, if necessary, for the 
measurement at 264 nm. The absorbances at 325 nm and 
280 nm are not greater than 0.10 and the absorbance at the 
absorption maximum at 264 nm is 0,80 to 0.88, calculated 
on the basis of the undiluted (1.80 g/L) solution. Verify the 
resolution of the apparatus (2,2,25); the ratio of the 
absorbances is at least L7. 

Related substances 

Liquid chromatography (2.2,29), Prepare the solutions 
immediately before use. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in water R and dilute to 50.0 mL with the same 
solvent. 

Tittr solution (b) Dissolve 80.0 mg of the substance to be 
examined in water R and dilute to 20,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 50.0 mg of benzylpenicillin 
sodium CRS in water R and dilute to 50,0 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of benzylpenicillin 
sodium CRS and 10 mg of phenylacetic acid R (impurity B) in 
water R> then dilute to 50 mL with the same solvent. 

Reference solution (c) Dilute 4.0 mL of reference solution (a) 
to 100,0 mL with water i?. 

Column: 

— size: t - 0,25 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: mix 10 volumes of a 68 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 3,5 with 


a 500 g/L solution of dilute phosphoric acid R, 30 volumes 
of methanol R and 60 volumes of water R; 

— mobile phase B ; mix 10 volumes of a 68 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 3,5 with 
a 500 g/L solution of dilute phosphoric acid R, 40 volumes 
of water R and 50 volumes of methanol R; 


Time 

(min) 

Mobile phase A 
(per cent VYV) 

Mobile phase B 
(per cent V7V) 

o-t. 

70 

30 

t, - (h + 20) 

70 + 0 

30+ 100 

(t, + 20) - (t, + 35) 

0 

too 

(t, + 35) - (f, + 50) 

70 

30 


- retention time of benzylpenicillin determined with reference 
s,uiul ton (c) 


If the mobile phase composition has been adjusted to achieve 
the required resolution, the adjusted composition will apply 
at time zero in the gradient and in the assay. 

Flow rate LO mUmin. 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of reference solutions (b) and (c) with 
isocrauc durian at the initial mobile phase composition and 
20 pL of test solution (b) according to the elution gradient 
described under Mobile phase; inject water R as a blank 
according to the elution gradient described under Mobile 
phase. 

System suitability: reference solution (b): 

— resolution: minimum 6.0 between the peaks due to 
impurity B and benzylpenicillin; if necessary, adjust the 
ratio A:B of the mobile phase. 

Limit: 

— any impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (1 per cent), 

2-Ethylhexanoic acid (2.4,28) 

Maximum 0.5 per cent m/m. 

Loss on drying (2.2,32) 

Maximum 1.0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C, 

Bacteria] endotoxins (2.6. 14> Method E) 

Less than 0.16 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Initial composition of the mixture of mobile 
phases A and B* adjusted where applicable. 

Injection Test solution (a) and reference solution (a). 
Calculate the percentage content of CtcHn^NaOjS from 
the declared content of benzylpenicillin sodium CRS * 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 
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Betacarotene 1-275 


IMPURITIES 


o 

H 2 N* 

H H 

A. (2£,5/f > 6/?)-6-amino-3,3-dimethyl-7-oxo-4-thk-l - 
a2abicyclo[3,2.0]heptane-2-carboxylic acid 
(6-aminope nidi Ionic acid). 



Betacarotene 

(Ph. Eun monograph 1069) 


* * * 


* 

* 


* 

* 

* 



B. phenylacetic acid, 




C (25 1 5/?,6fi)-6-[[(4-hydroK>phenyl)acetyl]aminQl-3 J 3- 
dimethy l*7-oxo-4-this- l -azabicydo [3,2.0] heptane- 2- 
carboxylic add. 


D, OS,7R, 7aJ?)-5-benx>']-2 J 2-dimcihyI-2 1 3 ) 7 1 7a- 
tecrahy dro imidazo [5, l -6] ihiazole -3,7 -dicarboxylic a dd 
(penillic add of benzylpenidllin), 



o co 2 h 


E. (4 S) -2 * [carboxy[(phonyiaceiyl) am ino] methyl ] -5* 5- 
dLmethyithiazolidine-^carboxylic acid (penidlloie adds of 
benzy Ipenidllin), 



F, (2i?S 3 4.S)-2-[[(pheny3acetyl)amino}methy]]-5,5- 
dimethylthiazolidine-4-carboxylic acid (penilloic adds of 
benzylpenidllin). 

___ PtrEif 


536.9 7235-40-7 

Action and use 
Precursor of vitamin A, 

PhEtr ____. 

DEFINITION 

(all-£)-3,7,12,16“T etramethyl-1 * 18-bis(2,6,6- 
trimethylcydohex-1 -cnyl)octadeca- i ,3,5,7,9, ll 3 13,15, J 7- 
nonaene. 

Content 

96.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Brown-red or brownish-red, crystalline powder. 

Solubility 

Practically insoluble in water, slightly soluble in cyclohexane, 
practically insoluble in anhydrous ethanol. 

It is sensitive to air, heat and light, especially in solution. 
Carry out all operations as rapidly as possible avoiding exposure to 
aclinic light; use freshly prepared solutions. 

IDENTIFICATION 

Ultraviolet and visible absorption spectrophotometry (2.2.25), 
Test solution (a) Dissolve 50,0 mg in 10 mL of chloroform R 
and dilute immediately to 100.0 mL w f ith cyclohexane R 
Dilute 5,0 mL of this solution to 100.0 mL with 
cyclohexane R. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50,0 mL with cyclohexane R. 

Absorption maximum At 455 nm for test solution (b). 
Absorbance ratio A 455 / - 1,14 to 1J 8 for test 

solution (b), 

TESTS 

Related substances 

Determine the absorbance (2.2,25) of test solutions (b) 
and (a) used in Identification, at 455 nm and at 340 nm 
respectively. 

Absorbance ratio A 455 / minimum 1.5. 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Heavy metals (2,4. 8) 

Maximum 10 ppm. 
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2,0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying {2,232) 

Maximum 0*2 per cent, determined on 1,000 g by drying 
in vacm over diphosphorus pemoxide R at 40 "C for 4 h. 

Suifated ash (2.4.14) 

Maximum 0,2 per cent* determined on 1.0 g, moistened with 
a mixture of 2 mL of dilute sulfuric acid R and 5 mL of 
ethanol (96 per cent) R, 

ASSAY 

Measure the absorbance (22,25) of test solution (b) used in 
Identification at the absorption maximum at 455 nm, using 
cyclohexane R as the compensation liquid. 

Calculate the content of taking the specific 

absorbance to be 2500* 

STORAGE 

In an airtight container, protected from light, at a 
temperature not exceeding 25 C* 

____ PhEur 


Betadex 

Betacyclodextrm 

(Pb Eur. monograph 1070) 


OH HO 



HO OH 


[C 6 H 10 O 5 ]7 1135 758539-9 

Action and use 

Carrier molecule for drug delivery systems. 

PhEiw _ - 

DEFINITION 

Cycloheptakis-( 1 -* 4)-(a-D~glucopyranosyl) 
(cyclomakohepcaose or p-cyclodextrin). 

Content 

98*0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, amorphous or crystalline powder. 
Solubility 

Sparingly soluble in water and in propylene glycol, practically 
insoluble in anhydrous ethanol and in methylene chloride. 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B, Examine the chromatograms obtained in the assay. 


Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (c). 

C. Dissolve 0.2 g in 2 mL of iodine solution R4 by warming 
on a water-bath, and allow to stand at room temperature. 

A yellowish-brown precipitate is formed, 

TESTS 
Solution S 

Dissolve L000 g in carbon dioxide-free water R with heating, 
allow to cool and dilute to 100*0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2. f), 

pH (2.2*5) 

5.0 to 8.0. 

To 10 mL of solution S add 0.1 mL of a saturated solution 
of potassium chloride if. 

Specific optical rotation (2*2*7) 

+ 160 to +- 164 (dried substance), determined on solution S. 

Reducing sugars 

Maximum 0.2 per cent. 

7m solution To 1 mL of solution 5 add 1 mL of cupn-tartanc 
solution R4. Heat on a water-bath for 10 min, cool to room 
temperature. Add 10 mL of ammonium molybdate reagent RJ 
and allow to stand for 15 min. 

Reference solution Prepare a reference solution at the same 
time and in the same manner as the test solution, using 
1 mL of a 0.02 g/L solution of glucose R . 

Measure the absorbance (2.2*25) of the test solution and the 
reference solution at the absorption maximum at 740 nm 
using water R as the compensation liquid* The absorbance of 
the test solution is not greater than that of the reference 
solution. 

Light-absorbing impurities 

Examine solution S between 230 nm and 750 nm. Between 
230 nm and 350 nm, the absorbance (2.2.25) is not greater 
than 0.10* Between 350 nm and 750 nm, the absorbance 
(2.2*25) is not greater than 0*05* 

Related substances 

Liquid chromatography (2*2.29)* 

Test solution (a) Dissolve 0*25 g of the substance to be 
examined in water R with heating, cool and dilute to 
25.0 mL with the same solvent. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with water R. 

Reference solution (a) Dissolve 25.0 mg of alfadex CRS 
(impurity A), 25.0 mg of gammacydodextrin CRS 
(impurity B) and 50.0 mg of betadex CRS in water R , then 
dilute to 50.0 mL with the same solvent* 

Reference solution (b) Dilute 5*0 mL of reference solution (a) 
to 50.0 mL with water R. 

Reference solution (c) Dissolve 25.0 mg of betadex CRS in 
water R and dilute to 25*0 mL with the same solvent. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecyhilyl silica get for chromatography R 
(10 pm). 

Mobile phase methanol /?, water R (10:90 VIV). 

Flow rate 1.5 mL/min, 

Detection Differential refractometer* 

Equilibration With the mobile phase for about 3 h. 
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Injection 50 j^L of test solution (a) and reference solutions (a) 
and (b). 

Run trine L 5 times the retention rime of betadex. 

Relative retention With reference to betadex (retention 
time = about 10 min): impurity B = about 0.3; 
impurity A = about 0,45, 

System suitability: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurities B and A; if necessary, adjust the concentration 
of methanol in the mobile phase. 

Limits: 

— impurities A, B : for each impurity, not more than 
0.5 rimes the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— sum of impurities other than A and B: not more than 
0,5 times the area of the peak due to betadex in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Residual solvents 

Head-space gas chromatography {2,2,28) Use the standard 
additions method. 

Internal standard ethylene chloride R> 

Test solutions In each of 4 identical 20 mL flasks* dissolve 
0.5 g of the substance to be examined in water R and add 
0,10 g of calcium chloride R and 30 pL of tt-amylase solution R, 
Add 1 mL of reference solutions (a), (b), (c) and £d), adding 
a different solution to each flask. Dilute to 10 mL with 
water R, 

Reference solutions Prepare a 10 pL/L solution of ethylene 
chloride R (reference solution (a)). Prepare reference 
solutions (b), (c) and (d) from reference solution (a) to 
contain respectively, per litre, 5 pL, 10 pL and 15 pL of both 
trichloroethylene R and toluene R. 

Column: 

— material: fused silica; 

— size, l- 25 m, 0 = 0.32 mm; 

— stationary phase: macrogol 20 000 R (film thickness I pm). 
Carrier gas helium for chromatography R. 

Static head-space conditions which may be used: 

— equilibration temperature: 45 C; 

— equilibration time: 2 h. 

Temperature: 

— column: 50 X; 

— injection port, 140 C; 

— detector 280 X. 

Detection Flame ionisation. 

Injection 200 pL of the head space> at least 3 times. 

Retention rime Toluene = about 10 min. 

System suitability: 

— resolution: minimum 1.1 between the peaks due to 
trichloroethylene and toluene; minimum LI between the 
peaks due to toluene and ethylene chloride; 

— repeatability: maximum relative standard deviations of the 
ratios of the areas of the peaks due to trichloroethylene 
and toluene to that of the peak due to ethylene chloride 
of 5 per cent. 

Calculate the content of trichloroethylene and of toluene 
taking their relative densities to be 1.46 and 0.87, 
respectively. 

Limits: 

— trichloroethylene: maximum 10 ppm; 

— toluene: maximum 10 ppm. 


Heavy metals ( 2,4.8) 

Maximum 10 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R . 

Loss on drying ( 2.2,32) 

Maximum 16.0 per cent, determined on 1.000 g by drying in 
an oven at 120 X for 2 h. 

S ulfa ted ash (2.4. / 4) 

Maximum 0.1 per cent, determined on LG g. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modifications. 

Injection Tost solution (b) and reference solutions (a) and (c). 
System suitability*: reference solution (a): 

— repeatability: maximum relative standard deviation of the 
area of the peak due to betadex of 2,0 per cent. 

Calculate the percentage content of [C 6 H 10 O 5 j 7 from the 
assigned content of betadex CRS . 

STORAGE 

In an airtight container, 

IMPURITIES 

Specified impurities A, B 



A. cyclohexakis-(i ■^■4)-(ot-D-gIucopyranosyl} (alfadcx or 
cyclomakohexaose or ofc-cydodextrin). 



B. cyclooc ta ki s- (1 -► 4)-{a-rvglucopyranosy 1) 
(cyelomaltooctaose or y-cyclodextrin). 


PttEur 
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Betahistine Dihydrochioride 

(Ph. Eur . monograph 1665) 



CHa , 2 HO 


C 8 H U CI 2 N 2 209.1 5579-84-0 

Action and use 

Histamine H| receptor antagonist; antihistamine. 

Preparation 

Betahistine Dihydrochioride Tablets 

Phiur ________ 

DEFINmON 

A r -MethyS~2-(pyridm-2-yi)ethanamine dihydrochioride. 

Content 

99.0 per cent to 10!.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow powder, very hygroscopic* 

Solubility 

Very soluble in water, soluble in ethanol (96 per cent)* 
practically insoluble in 2-propanol. 

IDENTIFICATION 

First identification B, D 
Second identification A, C, D 

A. Melting point (2.2.14): 150 X to 154 X. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison betahistine dihydrochioride CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in 2 mL of ethanol (96 per cent) R. 

Reference solution Dissolve 10 mg of betahistine 
dihydrochioride CRS in 2 mL of ethanol (96 per cent) R. 

Piate TLC silica gel GF 254 plate R. 

Mobile phase concentrated ammonia R> ethyl acetate R, 
methanol R (0.75:15:30 VIVfV). 

Application 2 pL. 

Development Over 2/3 of the plate. 

Drying At 110 X for 10 min. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

D. It gives reaction (a) of chlorides (2.2.1), 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R, and dilute to 
50 mL with the same solvent* 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution B g (2.2.2, Method //). 

pH (2.2.3) 

2.0 to 3*0 for solution S* 

Related substances 

Liquid chromatography (2.2.29). 


Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 25*0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 10 mg of betahistine 
dihydrochioride CRS and 10 mg of 2-mnylpyridine R in the 
mobile phase and dilute to 50.0 mL with the mobile phase. 
Dilute 2*0 mL of the solution to 50.0 mL with the mobile 
phase* 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase* 

Reference solution (c) Dilute 2*0 mL of reference solution (b) 
to 10.0 mL with the mobile phase* 

Column: 

— size: l = 0.15 m,0 = 3*0 mm; 

— stationary phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (5 pm). 

Mobile phase Dissolve 2.0 g of sodium dodecyl sulfate R in a 
mixture of 15 mL of a 10 per cent VfV solution of sulfuric 
add if, 35 mL of a 17 g/L solution of tetrabutylammonium 
hydrogen sulfate R and 650 mL of water R; adjust to pH 3*3 
using dilute sodium hydroxide solution R and mix with 300 mL 
of acetonitrile R, 

Flow rate 1 mL/min* 

Detection Spectrophotometer at 260 nm. 

Injection 20 pL. 

Run time 4 times the retention time of betahistine. 

Relative retention With reference to betahistine (retention 
time - about 7 min): impurity B = about 0*2; 
impurity A - about 0*3; impurity C = about 3* 

System suitability: reference solution (a): 

— resolution: minimum 3,5 between the peaks due to 
2-vmylpyridine and betahistine* 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by 0*4; 

— impurities A, B t C: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0*2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times of the area of the principal peak in the 
chromatogram obtained w f iih reference solution (e) 

(0.10 per cent); 

— total: not more than 0*5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0*5 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent)* 

Loss on drying (2*2.32) 

Maximum 1.0 per cent, determined on 1,000 g by drying in 
an oven at 105 X* 

Sul fa ted ash (2.4.14) 

Maximum 0*1 per cent, determined on 1*0 g* 

ASSAY 

Dissolve 80*0 mg in 50 mL of ethanol (96 per cent) R. Titrate 
with 0* 1 M sodium hydroxide , determining the end-point 
potentiometrically (2.2.20). Read the volume added to reach 
the second point of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 10.46 mg of 
QH l4 Cl 2 N 2 * 

STORAGE 

In an airtight container. 
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IMPURITIES 

Specified impurities A, B,C. 



A. 2-echcnylpyridine {2-vinylpyridine), 



B. 2-(pyridin-2-yl)ethano], 


CT^X) 


C. A r -methyl-2-(pyridin-2-yl)-N-f2-(pyridin-2- 
yljethyl] eth an amine. 




Betahistine Mesilate 


(Ph. Em * monograph 107!) 



2 H 3 C-S0 3 H 



CioHaoNiOfeSa 328.4 S485&23-4 


A. Melting point (2.2.14): 108 °C to 112 X* 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison betahistine mesilate CRS. 

C Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in ethanol (96 per cent) R and dilute to 2 mL with the same 
solvent* 

Reference solution Dissolve 10 mg of betahistine mesilate CRS in 
ethanol (96 per cent) R and dilute to 2 mL with the same 
solvent. 

Plate TLC silica gel F 2 s 4 phste R. 

Mobile phase concentrated ammonia R, ethyl acetate R, 
methanol R (0,75*15:30 V1VIV). 

Application 2 pL. 

Development Over 3/4 of the plate* 

Dtying At 110 °C for 10 min* 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
die test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

D. To 0*1 g add 5 mL of dilute hydrochloric add R and shake 
for about 5 min. Add 1 mL of barium chloride solution RL 
The solution remains clear. To a further 0.1 g add 0*5 g of 
anhydrous sodium carbonate R, mix and ignite until a white 
residue is obtained. Allow to cool and dissolve the residue in 
7 mL of water R. The solution gives reaction (a) of sulfates 
(2.3.1). 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R prepared from 
disdSed water R, and dilute to 50 mL with the same solvent* 


Action and use 

Histamine receptor antagonist; antihistamine. 

PhBir ____ _ __ 

DEFINITION 

N-MethyI-2-(pyridin-2-yl) ethanamine bisfmethanesuIfonate)* 

Content 

98.0 per cent to 101*0 per cent (anhydrous substance)* 

PRODUCTION 

It is considered that alkyl methanesul/onate esters are 
gcnotoxic and arc potential impurities in betahistine mesilate. 
The manufacturing process should be developed taking into 
consideration the principles of quality risk management 
together with considerations of the quality of starting 
materials, process capability and validation. The general 
methods 2.5.37 . Methyl, ethyl and isopropyl methanesul/onate in 
methanesuffomc add> 2.5,38. Methyl > ethyl and isopropyl 
methanesul/onate in active substances and 2.5.39. 
Methanesulfonyl chloride m methamsulfonk add are available to 
assist manufacturers* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, very hygroscopic. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
very slightly soluble in 2-propanol. 

IDENTIFICATION 

First identification: B 
Second identification: A, C, D 


Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2> Method //)* 
pH (2.2.3) 

2.0 to 3.0 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 10*0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 10 mg of betahistine 
mesilate CRS and 10 mg of 2 -vinylpyridine R (impurity A) in 
the mobile phase and dilute to 50*0 mL with the mobile 
phase* Dilute 2.0 mL of this solution to 50,0 mL with the 
mobile phase* 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase* 

Reference solution (c) Dilute 2*0 mL of reference solution (b) 
to 10*0 mL with the mobile phase* 

Column : 

— size: l - 0.25 m 3 0 - 4*6 mm; 

— stationary phase: octadecylsiiyl silica gel for chromatography* R 
(5 pm). 

Mobile phase Dissolve 2.0 g of sodium dodecyl sulfate R in a 
mixture of 15 volumes of a 10 per cent V!V solution of 
sulfuric acid R y 35 volumes of a 17 g/L solution of 
tetrabutyiammonium hydrogen sulfate R and 650 volumes of 
water R; adjust to pH 3.3 using dilute sodium hydroxide 
solution R and mix with 300 volumes of acetonitrile R. 

Flow rate 1 mL/min. 
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Detection Spectrophotometer at 260 nm. 

Injection 20 jiL, 

Run time 3 times the retention time of betahistine mesilate. 
Retention time Betahistine mesilate - about 8 min. 

System suitability; reference solution (a): 

— resolution: minimum 3.5 between the peaks due to 
impurity A and betahistine mesilate. 

Limits: 

— impurity A; not more titan the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
{0.2 per cent); 

— unspecified impurities: for each impurity, not more titan 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,10 per cent)j 

— total: not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent)* 

2-Propanol (2. 4.24) 

Maximum 0.5 per cent. 

Chlorides (2,4.4) 

Maximum 35 ppm. 

To 14 mL of solution S add 1 mL of water R. 

Sulfates (2.4.13) 

Maximum 250 ppm. 

Dilute 6 mL of solution S to 15 mL with distilled water R . 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 
Water (Z5.1I) 

Maximum 2.0 per cent, determined on 0.50 g, 

ASSAY 

Dissolve 0.140 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of acetic anhydride R. 
Titrate with 0.1 M perchloric acid 7 determining the end-point 
poten tiometrica 1 ly (2.2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 16.42 mg 
of C, 0 H 20 N 2 O 6 S 2 . 

STORAGE 

In an airtight container, 

IMPURITIES 

Specified impurities A 



A, 2-ethenylpyridine (2-vinylpyridine), 

__ PfiEur 


Betamethasone 

(Ph. Eur monograph 0312) 



C 22 H>*FO, 392.5 378-44-9 

Action and use 
Glucocorticoid. 

Preparation 

Betamethasone Tablets 

PhEur, _______ 

DEFINITION 

9-Fluoro-11 p s 17,21-trihydroxy-16 (3-methyl pregna- 1,4-diene- 
3,20-dione. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility' 

Practically insoluble in water, sparingly soluble in anhydrous 
ethanol, very slightly soluble in methylene chloride. 

IDENTIFICATION 

First identification B, C. 

Second identification A, C f D, E, 

A. Dissolve 10,0 mg in anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Place 2.0 mL of this 
solution in a stoppered tube, add 10.0 mL of 
phenylhydrazim-stdjuric acid solution R> mix and heat in a 
water-bath at 60 Z C for 20 min. Cool immediately. 

The absorbance (2.2.25) measured at 419 nm is not greater 
than 0.1G, 

B. Infrared absorption spectrophotometry (2,2,24). 

Comparison betamethasone CRS . 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of methylene 
chloride /?, evaporate to dryness on a water-bath and record 
new spectra using the residues. 

C Thin-layer chromatography (22.27). 

Solvent mixture methanol R, methylene chloride R (1:9 VfV). 
Solvent mixture 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of betamethasone CRS in 
the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 10 mg of dexamethamne CRS in 
reference solution (a) and dilute to 10 mL with reference 
solution (a). 

Plate TLC silica gel F 254 plate R. 

Mobile phase butanol R saturated with water R> toluene R> 
ether R (5:10:85 VIVIY), 
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Application 5 pL* 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 L 'C for 10 min or until the spots appear. Allow to 
cool Examine in daylight and in ultraviolet light at 365 nm. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram shows 2 spots which may, however, 
not be completely separated. 

D, Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min}* Allow to cool, add 1 ml 
of water R> 0.05 mL of phemlpkihakin solution R1 and about 

1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter. Add 1 .0 mL of the filtrate to a freshly 
prepared mixture of 0*1 mL of alizarin S solution R and 
0*1 mL of zirconyt nitrate solution R. Mix, allow to stand for 
5 min and compare the colour of the solution with that of a 
blank prepared in the same manner. The test solution is 
yellow and the blank is red. 

E. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, a deep reddish-brown colour 
develops. Add this solution to 10 mL of water R and mix* 
The colour is discharged and a clear solution remains* 

TESTS 

Specific optical rotation (2.2*7) 

■f 118 to + 126 (dried substance)* 

Dissolve 0.125 g in methanol R and dilute to 25*0 mL with 
the same solvent. 

Related substances 

Liquid chromato^aphy (2*2.29). 

Test solution Dissolve 25*0 mg of the substance to be 
examined in a mixture of equal volumes of acetonitrile R and 
methanol R and dilute to 10.0 mL with the same mixture of 
solvents. 

Reference solution (a) Dissolve 2 mg of betamethasone CRS and 

2 mg of methylprednisoione CRS in mobile phase A, then 
dilute to 100.0 mL with mobile phase A, 

Reference solution (b) Dilute 1 .0 mL of the test solution to 
100,0 mL with mobile phase A, 

Column: 

— size: l - 0.25 m,0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 45 a C. 

Mobile phase: 

— mobile phase A: in a 1000 mL volumetric flask mix 
250 mL of acetonitrile R with 700 mL of water R and 
allow to equilibrate; dilute to 1000 mL with water R and 
mix again; 

— mobile phase B: acetonitrile R; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile pbaie B 
(per cent V/V} 

0 1S 

100 

0 

15 - 40 

100 4 0 

0 4 100 

40 - 41 

0 4 100 

100 4 0 

41 - 46 

100 

0 


Flow rate 2*5 mL'min. 

Detection Spectrophotometer at 254 nm. 

Equilibration With mobile phase B for at least 30 min and 
then with mobile phase A for 5 min. For subsequent 
chromatograms, use the conditions described from 40 min to 
46 min. 

Injection 20 jiL; inject the mixture of equal volumes of 
acetonitrile R and methanol R as a blank. 

Retention time Methylprednisoione = about 11*5 min; 
betamethasone = about 12*5 min* 

System suitability: reference solution (a): 

— resolution: minimum 1,5 between the peaks due to 
methylprednisoione and betamethasone; if necessary, 
adjust the concentration of acetonitrile in mobile phase A. 

Limits: 

— impurities A, B 3 C> D, E, P 3 G 3 ft 4 3~ for each impurity, 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 1.0 per cem ) 3 and not mote than 1 such peak has an 
area greater than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
( 2*0 per cent); 

— disregard limit 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 

Loss on drying (2,2,31) 

Maximum 0*5 per cent, determined on 0.500 g by drying in 
an oven at 105 °C. 

ASSAY 

Dissolve 0 . 1 00 g in ethanol (96 per cent) R and dilute to 
100*0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100.0 mL with ethanol (96 per cent) R. Measure 
the absorbance (2.2.25) at the absorption maximum at 
238*5 nm* 

Calculate the content of C 32 H 29 FO 5 taking the specific 
absorbance to be 395. 

STORAGE 

Protected from light. 

LMPURITIES 

Spedfied impurities A, B, C, D, E, F, G, H, I, J 



A. 9-fluoro-l I p, 17,2 L trihydroxy-1 62 -rnethylprcgna-1,4- 
diene-3,20-dione (dexamethasone). 
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B. 21 “Chlom-9-fluoro-1 j p, 17 -dihydroxy-16p- methylpregna- 
1 ,4-diene-3 j2Q-dione 3 


H. 14-fluoro-np,17 l 2I-crihydroxy-l6p-mcthyl-8a i 9p J l4P- 
pregna-l s 4-diene-3 s 20-dione :i 



C. 17*21 -dihydroxy-16p-methy)prcgna-l,4,9( 11 )-mciie-3,20- 
dioncj 


I. 8-fluoro-11 fallal -trihydroxy-16p-methyl-8oi,9p-pregna- 
1,4-diene-3,2 0-dione, 



J. 17,21 -dihydroxy-16p-metfaylpregna-1,4-diene-3,20-dionc. 

D. 9-fluoro-l 1 p,l 7-dihydroxy- 1 6p-methyl-3,20-dioxopregna~___ _ ___ ^ 

1,4-dien- 21 -yl ethoxy carboxy late, 




E. 9,11 P-epoxy-17>21 -dihydroxy-16P-mcthyl-9p-prcgna-1,4- 
diene-3,20-dione, 


F. 17,21 -dihydroxy-l6P-methylprcgna-1 3 4,11 -triene-3,20- 
dione, 


G. 1 la, 17,21 -trihydroxy-16P-methylpregna-1,4-diene-3,2fr- 
dione. 


Betamethasone Acetate 

(Fh Em monograph 0975) 



C 24 H 31 FO fi 434.5 987-24-6 

Action and use 

Glucocorticoid. 

PhEur ______ 

DEFINITION 

9-FIuoro-11 p, 17-dihydroxy-1 6J^niGthyl-3,20-dioxopregna- 
l,4^diene-21-yl acetate. 

Content 

97.0 per cent to 103,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
soluble in ethanol (96 per cent) and in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B s C 
Second identification A, C, D> E, F 
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A. Dissolve 10.0 mg b anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Place 2.0 m_L of this 
solution in a ground-glass-stoppered tube* add 10.0 mL of 
phenylhydrazine-sulfuric acid solution R s mix and heat in a 
water-bath at 60 °C for 20 min. Cool immediately. 

The absorbance (2.2.25) measured at 419 nm is not greater 
than 0.10. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison betamethasone acetate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve die substance to be examined and the reference 
substance separately in the minimum volume of methanol R , 
evaporate to dryness on a water-bath and record new spectra 
using the residues. 

C. Thin-layer chromatography (2.2.27). 

Solvent mixture methanol R> methylene chloride R (1:9 V/V). 

Test solution Dissolve 10 mg of die substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of betamethasone 
acetate CRS in the solvent mixture and dilute to 20 mL with 
the solvent mixture. 

Reference solution (b) Dissolve 10 mg of prednisolone 
acetate CRS in reference solution (a) and dilute to 10 mL 
with reference solution (a), 

Plate TLC silica gel F 254 pl^te R> 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 |_iL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 C for 10 min or until the spots appear. Allow to 
cool. Examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

D. Add about 2 mg to 2 mL of sulfuric acid R and shake to 
dissolve. Within 5 min, a deep reddish-brown colour 
develops. Add this soludon to 10 mL of zvater R and mix. 
The colour is discharged and a clear solution remains - 

E. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost w r hite residue is 
obtained (usually less than 5 min). Allow' to cool, add l mL 
of zvater R, 0.05 mL of phenolphthalein solution R1 and about 
I mL of dilute hydrochloric acid R to render the solution 
colourless. Filter, To a freshly prepared mixture of 0.1 mL of 
alizarin S solution R and 0.1 mL of zirconyl nitrate solution /?, 
add 1.0 mL of the filtrate. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red. 

F. About 10 mg gives the reaction of acetyl (2,5./). 


TESTS 

Specific optical rotation (2.2,7) 

+ 120 to + 128 (anhydrous substance). 

Dissolve 0.250 g in dioxan R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 4 mL of acetonitrile R and dilute to 10.0 mL 
with the same solvent. 

Reference solution (a) Dissolve 2 mg of betamethasone 
acetate CRS and 2 mg of dexamethasone acetate CRS 
(impurity B) in the mobile phase, then dilute to 100.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mLwith the mobile phase. 

Column: 

— size: l - 0,25 m, 0 - 4,6 mm, 

— stationary* phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase In a 1000 mL volumetric flask mix 380 mL of 
acetonitrile R with 550 mL of water R and allow to 
equi lib rate; dilute to 1000 mL with water R and mix again. 
Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 30 min. 
Injection 20 pL. 

Run time 2.5 times the retention time of betamethasone 
acetate. 

Retention time Betamethasone acetate = about 19 min; 
impurity B = about 22 min. 

System suitability: reference solution (a): 

— resolution: minimum 3.3 between the peaks due to 
betamethasone acetate and impurity B; if necessary, 
adjust slightly the concentration of acetonitrile in the 
mobile phase. 

Limns: 

— impurities A s B, D: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— total: not more than 1,25 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.25 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Water (2.5J2) 

Maximum 4.0 per cent, determined on 0,100 g. 

ASSAY 

Dissolve 0,100 g in ethanol (96 per cent) R and dilute to 
100.0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100.0 mL with ethanol (96 per cent) R. Measure 
the absorbance (2,2.25) at the absorption maximum at 
240 nm. 

Calculate the content of taking the specific 

absorbance to be 350. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C> D 
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A, 9-fiuoro -11 p, 17,21 -trihydroxy- i 6 f}-methylpregna-1 ,4- 
diene-3,2Q-dione (betamethasone), 



B. 9-fluoro -11 p, 17-dihydroxy-16a-methyl-3,20-dioxopregna- 
L4-dien-21-yi acetate (dexamethasone acetate). 



C- 9-fluoro-17-hydroxy-16P-methy 1-3, 20 -dioxopregna- 1 ,4- 
diene- 1 lp ,21 -diyl diacetate (betamethasone 1 1 , 21 -diacetate). 



D, 9,113-epox> r -17-hydroxy-16p-methyl-3,20-dioxo-9p- 
pregna-l,4-diene-2]-yl acetate, 

___ PhEur 


Betamethasone Dipropionate 

Ok 

i t ★ 

* ir 

(Ph Eur. monograph 0809) 

0 

***** 



C 28 H 37 F0 7 504.6 5593-20-4 

Action and use 

Glucocorticoid* 

PhEur ___ 

DEFINITION 

9-Fluoro-11 (3-hydroxy-16p-methyl-3,20-dioxopregna- L ,4- 
diene -17,21 -diyl d ipropanoate. 

Content 

97.0 per cent to 102.0 per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
methylene chloride, sparingly soluble in ethanol 
(96 per cent)* 

IDENTIFICATION 

First identification B. 

Second identification A, C 3 D, E, 

A, Dissolve 10,0 mg in anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Place 2.0 mL of the 
solution in a ground-glass-stoppered tube, add 10.0 mL of 
phe ?i v Ihydrazinc~sulfuric acid solution jR, mix and heat in a 
water-bath at 60 °C for 20 min* Cool immediately. 

The absorbance (2.2.25) measured at 419 nm is not more 
than 0 . 10 , 

B, Infrared absorption spectrophotometry (2.2*24). 
Comparison betamethasone dipropionate CRS. 

C, Thin-layer chromatography (2.2*27)* 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in methanol R with gentle heating and dilute to 
5 mL with the same solvent (solution A), Dilute 2 mL of 
solution A to 1 0 mL with methylene chloride R. 

Test solution (b) Transfer 2 mL of solution A to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mL of saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a current of nitrogen R briskly through the 
solution for 5 min. Stopper the tube* Heat in a water-bath at 
45 J C, protected from light, for 2 h. Allow to cool. 

Reference solution (a) Dissolve 25 mg of betamethasone 
dipropionate CRS in methanol R with gentle heating and dilute 
to 5 mL with the same solvent (solution B). Dilute 2 mL of 
solution B to 10 mL with methylene chloride R. 

Reference solution (b) Transfer 2 mL of solution B to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mL of saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a current of nitrogen R briskly through the 
solution for 5 min* Stopper the tube. Heat in a water-bath at 
45 °C, protected from light, for 2 h. Allow to cool. 

Plate TLC silica gel F 25 4 plate. R. 

Mobile phase Add a mixture of 1 .2 volumes of water R and 
8 volumes of methanol £ to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R , 

Application 5 |_iL. 

Development Over 3/4 of the plate* 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position and size 
to the principal spot in the chromatogram obtained with die 
corresponding reference solution. 

Detection B Spray with alcoholic solution of sulfuric acid R> heat 
at 120 f; C for 10 min or until the spots appear, and allow to 
cool; examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position, colour 
in daylight, fluorescence in ultraviolet light at 365 nm and 
size to the principal spot in the chromatogram obtained with 
the corresponding reference solution; the principal spot in 
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each of the chromatograms obtained with test solution (b) 
and reference solution (b) has an R F value distinctly lower 
than that of the principal spot in each of the chromatograms 
obtained with test solution (a) and reference solution (a). 

D. Add about 2 mg to 2 mL of sulfuric acid R and shake to 
dissolve. Within 5 min, a deep reddish-brown colour 
develops. Add this solution to 10 mL of water R and mix. 

The colour is discharged and a clear solution remains. 

E. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min}* Allow to cool, add 1 mL 
of water R> 0,05 mL of phenolphthakin solution Rl and about 
I mL of dilute hydrochloric acid R to render the solution 
colourless. Filter, Add 1 *0 mL of the filtrate to a freshly 
prepared mixmre of 0.1 mL of alizarin S solution R and 

0,1 mL of zirconyl nitrate solution R. Mix, allow to stand for 
5 min and compare the colour of the solution with that of a 
blank prepared in the same manner. The test solution is 
yellow and the blank is red, 

TESTS 

Specific optica] rotation (2.2,7) 

+ 84 to + 88 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution (a) Dissolve 60.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10.0 mL with the mobile phase. 

Reference solution (a) Dissolve 5 mg of betamethasone 
dipropionate for system suitability CRS (containing impurities B, 
C, D, E and G) in die mobile phase and dilute to 2,0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 60.0 mg of betamethasone 
dipropionate CRS in the mobile phase and dilute to 25.0 mL 
with the mobile phase. Dilute 1.0 mL of the solution to 
10.0 mL with the mobile phase. 

Reference solution (d) Dissolve 5 mg of betamethasone 
dipropionate for peak identification CRS (containing 
impurity H) in the mobile phase and dilute to 2.0 mL with 
the mobile phase. 

Column: 

— size, l = 0.10 m, 0 = 2.0 mm, 

— stationary* phase: octadecylsilyl silk a gel for chromatography R 
(2,5 gm); 

*— temperature: 20 ± 2 C. 

Mobile phase Mix 35 mL of water R and 56 mL of 
acetonitrile R and allow to equilibrate; dilute to 100 mL with 
water R and mix. 

Flow rate 0.2 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 5 \xh of test solution (a) and reference solutions (a), 
(b) and (d). 

Run time 3 times the retention time of betamethasone 
dipropionate. 

Identification of impurities Use the chromatogram supplied 
with betamethasone dipropionate for system suitability* CRS and 


the chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B, C, D, E and G; 
use the chromatogram supplied with betamethasone 
dipropionate for peak identification CRS and the chromatogram 
obtained with reference solution (d) to identify the peak due 
to impurity H. 

Relative retention With reference to betamethasone 
dipropionate (retention time = about 10 min): 
impurity B - about 0,4; impurity C = about 0,5; 
impurity D = about 0.7; impurity E = about 1.2; 
impurity H = about 1,7; impurity G = about 2 . 1 . 

System suitability: reference solution (a): 

— peak-to-valley ratio: minimum 4,0, where H p ~ height 
above the baseline of the peak due to impurity E and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
betamethasone dipropionate. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity G - 1.3; 
impurity H = 1.4; 

— impurity* C: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurities B, H: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent); 

— impurities D, E, G: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) ( 0.2 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 1,0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.22) 

Maximum 1,0 per cent, determined on 0.500 g by drying in 
an oven at 105 °C. 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C 2 SH 37 F 07 from the 
declared content of betamethasone dipropionate CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities B, C, D 3 E, G, H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use) : A, F. 
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A * 9-fiuoro- 110,17,21- trihydroxy-16 0-methy Ipregna-1,4- 
diene- 3 y 20-dione (betamethasone), 



B. 9-fiuoro-llp,21-dihydr0xy-16p-methyl-3,2O-dioxopregna- 

l,4-dien-17-yl propanoate (betamethasone 17-propionate). 


o 



C, ^fluoro-llpjlT-dihydro^-lblJ-methyl-S^O-dioxopregna- 

l,4-dien-21-yl propanoate (betamethasone 21-propionate), 


o 



D. 21 - (acetyloxy) -9-fiuoro-11p-hydroxy-16 0-methyl-3,20- 
dioxopregna-l,4-dien-17-yl pmpanoate (betamethasone 
21 -acetate 17-propionate), 


o 



E. 9-chloro-l 10-hydroxy-160-methyl-3,20-dioxopregna-1,4- 
diene-17,21-cUy I dipropanoate (bedometasone dipropionate). 


o 



F. 9,110-epoxy-16 0-methyl -3,2 0-dioxo-9 0-pregna-1,4-diene- 
17,21-diyl dipropanoate (90,110-epoxy betamethasone 
d [propionate), 


o 



G. 9-fluoro-16P-methyl-3,20-dioxopregiia-l ,4-diene- 
110,17,21 -triyl tripropanoate (betamethasone tripropionate). 


o 



H. 6ot-broino-9-fluoro-l 10-hydroxy-160-methyh3,2O- 
dioxopregna-1,4-diene-17,21 -diyl dipropanoate 
(6a-bromobetame thaso ne diprop io na te). 

_ PhEur 


Betamethasone Sodium 
Phosphate 

(Pk Euk monograph 0810) 



C 22 H as FNa 2 0 8 P 516.4 151-73-5 

Action and use 

Glucocorticoid. 

Preparations 

Betamethasone Eye Drops 
Betamethasone Injection 
Betamethasone Sodium Phosphate Tablets 

PhEur- ___________ 

DEFINITION 

9-Fluoro- 11 p,17-dihydroxy-160-methyl“3,2O-dioxopregna- 

I,4-dien-21-yl disodium phosphate. 

Content 

96.0 per cent to 103.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder, very hygroscopic. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification B, C 

Second identification A t C y D, F 
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A. Dissolve 10.0 mg in 5 mL of water R and dilute to 
100.0 mL with anhydrous ethanol R. Place 2.0 mL of this 
solution in a ground-glass-stoppered tube, add 10.0 mL of 
phetiylhydrazincsulfuric acid solution R 3 mix and heat in a 
water-bath at 60 C for 20 min. Cool immediately. 

The absorbance (2.2.25) measured at the absorption 
maximum at 450 nm is not more than 0,10. 

B. Infrared absorption spectrophotometry (2,2.24), 
Comparison betamethasone sodium phosphate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethanol 
(96 pei r cent) R> evaporate to dryness on a water-bath and 
record new spectra using the residues, 

C. Thin-layer chromatography (2,2,27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of betamethasone sodium 
phosphate CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of prednisolone sodium 
phosphate CRS in methanol R and dilute to 10 mL with the 
same solvent. Dilute 5 mL of this solution to 10 mL with 
reference solution (a). 

Plate TLC silica gel plate R. 

Adah He phase glacial acetic acid i?, water 7?, butanol R 
(20:20:60 V!V!V), 

Application 5 pL, 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 "C for 10 min or until the spots appear. Allow' to 
cool. Examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram show's 2 spots which may, however, 
not be completely separated, 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, an intense reddish-brown colour 
develops. Add the solution to 10 mL of water R and mix. 

The colour is discharged and a clear solution remains. 

E. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool, add 1 mL 
of water R , 0.05 mL of phenolphihakin solution R1 and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter. Add 1.0 mL of the filtrate to a freshly 
prepared mixture of 0 , 1 mL of alizarin S solution R and 

0.1 mL of zirconyl nitrate solution J?. Mix, allow to Stand for 
5 min and compare the colour of the solution with that of a 
blank prepared in the same manner. The test solution is 
yellow ? and the blank is red. 


F. To about 40 mg add 2 mL of sulfuric add R and heat 
gently until white fumes are evolved. Add nitric acid R 
dropwisej continue the hearing until the solution is almost 
colourless and cool. Add 2 mL of water J2, heat until w'hite 
fumes are again evolved, cool, add 10 mL of water R and 
neutralise to red litmus paper R with dilute ammonia Rl. 

The solution gives reaction (a) of sodium (2.3A) and 
reaction (b) of phosphates (2,3,1). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution B? (2.2,2, Method II). 

pH (2.2.3) 

7.5 to 9.0, 

Dilute 1 mL of solution S to 5 mL with carbon dioxide-free 
water R. 

Specific optical rotation (2.2.7) 

+ 98 to + 104 (anhydrous substance). 

Dissolve 0.250 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 62.5 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25 mg of betamethasone sodium 
phosphate CRS and 25 mg of dexamethasone sodium 
phosphate CRS in the mobile phase and dilute to 25.0 mL 
with the mobile phase. Dilute 1,0 mL of this solution to 
25.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. 

Column: 

— stare: / = 0,25 m, 0 = 4.6 mm; 

— stationary 1 phase : octadecybilyl silica gel for chromatography R 
(5 pm). 

Mobile phase In a 250 mL conical flask, w r eigh 1.360 g of 
potassium dihydrogen phosphate R and 0.600 g of hexylamine 
mix and allow to stand for 10 min and then dissolve in 
185 mL of water K; add 65 mL of acetonitrile mix and 
filter (0.45 pm). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 45 min. 

Injection 20 pL. 

Ran time Twice the retention time of betamethasone sodium 
phosphate. 

Retention time Betamethasone sodium phosphate = about 
14 min; dexamethasone sodium phosphate = about 

15.5 min. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
betamethasone sodium phosphate and dexamethasone 
sodium phosphate; if necessary, increase the 
concentration of acetonitrile or increase the concentration 
of water in the mobile phase. 

Limits: 

— any impurity : for each impurity* not more than the area of 
the principal peak in the chromatogram obtained with 
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reference solution (b) (2 per cent), and not more than 
1 such peak has an area greater than 0.5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (1 per cent); 

— total: not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (3 per cent); 

— disregard limit: 0.025 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Inorganic phosphate 

Maximum l per cent. 

Dissolve 50 mg in water R and dilute to 100 mL with the 
same solvent. To 10 mL of this solution add 5 mL of 
molybdovanadk reagent R, mix and allow to stand for 5 min. 
Any yellow colour in the solution is not more intense than 
that in a standard prepared at the same rime and in the same 
manner using 10 mL of phosphate standard solution (5 ppm 
PO 4 ) R. 

Water (2,5.12) 

Maximum 8.0 per ceni 5 determined on 0.200 g. 

ASSAY 

Dissolve 0,100 g in water R and dilute to 100.0 mL with the 
same solvent. Dilute 5.0 mL of this solution to 250,0 mL 
with water R , Measure the absorbance ( 2.2.25) at the 
absorption maximum at 241 nm. 

Calculate the content of C 22 H 2 fi FNa 2 O e P taking the specific 
absorbance to be 297. 

STORAGE 

In an airtight container, protected from light 

_____ PnEcr 


Betamethasone Valerate 

(Ph. Eur. monograph 0811) 



C 27 H 17 K>6 476.6 2152-44-5 

Action and use 

Glucocorticoid, 

Preparations 

Betamethasone and Choquinol Cream 
Betamethasone and Choquinol Ointment 
Betamethasone Valerate and Coal Tar Paste 
Betamethasone Valerate Cream 
Betamethasone Valerate Lotion 
Betamethasone Valerate Ointment 
Betamethasone Valerate Scalp Application 

PhEir ____ _, 

DEFIMTION 

9-FIuoro-11 (3,21 -dihydroxv-16p-methyl-3,20-dioxopregna- 
lj4-dien-17-yl pentanoate. 


Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
methylene chloride, soluble in ethanol (96 per cent), 

mp 

About 192 "C, with decomposition. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison betamethasone 17-valerate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of methylene 
chloride i?, evaporate to dryness on a water-bath and record 
new spectra using the residues. 

B, Examine the chromatograms obtained in the test for 
related substances. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (b). 

TESTS 

Specific optical rotation ( 2.2.7) 

■f 77 to + 83 (dried substance). 

Dissolve 0,250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). Carry out the test protected 
from light. Prepare the solutions immediately before use. 

Solvent mixture glacial acetic acid R , mobile phase 
(1:1000 ViV). 

Test solution Dissolve 50 mg of the substance to be examined 
in the solvent mixture and dilute to 20.0 mL with the solvent 
mixture. 

Reference solution (a) Dilute LO mL of the test solution to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10.0 mLwith the solvent mixture. 

Reference solution (b) Dissolve 12*5 mg of betamethasone 
valerate for system sutfab&ty CRS (containing impurities D 
and G) in 5,0 mL of the solvent mixture. Use 1.0 mL of this 
solution to dissolve the contents of a vial of betamethasone 
valerate impurity mixture CRS (containing impurities C, H 
and I). 

Reference solution (c) Dissolve 6 mg of betamethasone CRS 
(impurity A) and 3 mg of betamethasone 21-valerate CRS 
(impurity E) in 30.0 mL of the solvent mixture. Dilute 
1.0 mL of tliis solution to 10.0 mL with (he solvent mixture. 
Column: 

— size: l — 0.25 m, 0 - 4.6 mm; 

— stationary phase : end-capped octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 20 °C, 

Mobile phase acetonitrile R, water R (50:50 F/F), 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 239 nm. 

Injection 20 pL, 

Run time 2.5 times the retention time of betamethasone 
valerate. 
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Identification of impurities Use the chromatogram supplied 
with betamethasone valerate for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities C, D, G, H and I; 
use the chromatogram obtained with reference solution (c) to 
identify the peaks due to impurities A and E. 

Relative retention With reference to betamethasone valerate 
(retention time = about 20 min); impurity A = about 0*3; 
impurity I = about 0.6; impurity C = about 0.8; 
impurity H = about 1.3; impurity D = about 1.4; 
impurity E - about 1.6; impurity G = about 2,0. 

System suitability, reference solution (b); 

— resolution, minimum L7 between the peaks due to 
impurities H and D. 

Limits: 

— impurity A; not more than 7 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.7 per cent); 

impurities E s G: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent); 

— impurities C 3 H, 1: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1,5 per cent); 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent)* 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

ASSAY 

Dissolve 50.0 mg in ethanol (96 per cent) R and dilute to 
100*0 mL with the same solvent. Dilute 2*0 mL of this 
solution to 50.0 mL with ethanol (96 per cent ) R * Measure the 
absorbance (2*2*25) at the absorption maximum at 240 nm. 
Calculate the content of C 2 7 H 37 FG 6 taking the specific 
absorbance to be 325. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, C, E, G, H, 1 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5* 10. 
Control of impurities in substances for pharmaceutical use) : B, 

F. 


0 ^R6 



A. R 1 = R3 = R5 - R 6 = H, R2 = F, R4 = CH 3 : 9-fluoro- 
11 p, 17,21 -trihydroxy-16 j3-methylpregna- 1 ,4-diene-3,2 0-di one 
(betamethasone), 

C. R 1 - R4 " R 6 = H, R 2 = F, R3 = CH 3 , R5 = CO- 
[CH 2 ] 3 -CH 3 : 9-fiuoro -11 [3,2 1 -dihydroxy-16a-methyl-3,20- 
dioxopregnal,4-dien-17-yl pentanoate (dexamethasone 
17-valerate), 

E. RJ = R3 = R5 = H, R2 = F, R4 = CH 3 , R 6 = CO- 
[CH 2 ] 3 -CH 3 ; 9-fluoro-II(3,17-dihydroxy-16p-methyl-3,20- 
dioxopregna 1,4-dien-21 -yl pentano ate (betamethas one 
21 -valerate), 

G. R 1 - Br, R2 = F, R3 = R 6 = H, R4 = CH 3 , R5 = 

CO- [CH 2 ] 3 -CH 3 : 63 t-bromo- 9 -fluoro-11 (3,21 -dihydroxy- 
16[3methyl-3,20-dioxopregna-1,4-dien-17-yl pentanoate 
( 6 a-bromo-be tamethas one valerate), 

H. R1 = R3 = R 6 = H, R2 = Cl, R4 = CH 3 , R5 = CO- 
[CH 2 ] 3 -CH 3 ; 9-chloro-l 1 p,21-dihydroxy-16p-methyl-3,20- 
dioxopregnal,4-dien-17-yl pentanoate (beclomethasone 
17-valerate), 

L R! “ R3 = R4 = R 6 = H, R 2 = F, R5 = CO-[CH 2 ] 3 - 
CH 3 ; 9 -fluoro -11 (3 ,21 -dihydroxy-3 ,2 0 -dioxopregna- 1 ,4-dien- 
17-yI pentanoate (9-flu oro-predrdsolone 17-vaierate), 

R3 



B. Rl^F, R2 = R3 = H: 9-ftuoro-l l[3,17-dihydroxy-i6p- 
methylpregna-1,4-diene-3,20-dione (21 -deoxy- 
betamethasone), 

D* R1 = Br, R2 = CO-[CH 2 ] 3 -CH 3 , R3 “ OH: 9-brumo- 
11 p,21 dihydroxy-16 p-methyi-3,20-dioxopregna-l ,4-dien-17- 
yl pentanoate (9-bromo-betamethasone valerate). 



F. 21-hydroxy-16 j3-methyl-3,2Q-dioxopregna-1,4,9(1 l)-tnen- 
17-yl pentanoate (betamethasone valerate 6-9(11)). 

____ PhEur 
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Betaxolol Hydrochloride 

(Ph Bur monograph 1072) 


V^° 



and enantiomer 


CHj 


* HCI 


343.9 


63659-19-8 


Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with 
reference solution (a). 

D. It gives reaction (a) of chlorides {23, /). 

TESTS 

Appearance of solution 

The solution is clear (2.2.7) and colourless (2.23, 

Method II), 

Dissolve 0.5 g in water R and dilute to 25 mL with the same 
solvent. 


Action and use 
Beta-adrenoceptor antagonist. 

Preparations 

Betaxolol Eye Drops, Solution 
Betaxolol Eye Drops, Suspension 

PfiBtr ___ 

DEFINITION 

(2J?5)-1 -|4-[2-(Cyclopropylmethoxy) ethyl] phenoxy] -3~ 

[(1 -n^thylethyl) amino] prop an-2-ol hydrochloride. 

Content 

98,5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
soluble in methylene chloride. 

IDENTIFICATION 

First identification B, D. 

Second identification A, C t D. 

A. Melting point (2.2, 14)\ 113 *C to 117 °C. 

B. Infrared absorption spectrophotometry (2.2.14). 
Comparison betaxolol hydrochloride CRS. 

C. Thin-layer chromatography (2,2,27), 

Test solution Dissolve 10 mg of the substance to be examined 
in 1 mL of methanol R , 

Reference solution (a) Dissolve 20 mg of betaxolol 
hydrochloride CRS in 2 mL of methanol R> 

Reference solution (b) Dissolve 10 mg of oxprenobl 
hydrochloride CRS in 1 mL of reference solution (a). 

Plate TLC octadeeyhilyi silica gel F 254 plate R. 

Mobile phase perchloric acid R, methanol R 3 water R 

(0,5:50:50 VIVfV). 

Application 2 pL. 

Development Over a path of 10 cm. 

Drying In air. 

System suitability: reference solution (b): 

“ the chromatogram shows 2 clearly separated spots. 
Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with a 50 g/L solution of vanillin R in a 
mixture of 5 volumes of sulfuric acid R, 10 volumes of glacial 
acetic acid R and 85 volumes of methanol R y heat at 
100-105 n C until the colour of the spots reaches maximum 
intensity (10-15 min), and examine in daylight. 


Acidity or alkalinity 

Dissolve 0.20 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. Add 0.2 mL of methyl red 
solution R and 0.2 mL of 0,01 M hydrochloric acid . 

The solution is red. Add 0.4 mL of 0.01 M sodium hydroxide. 
The solution is yellow. 

Related substances 

Liquid chromatography (2.2,29). Prepare reference solutions (c) 
and (d) immediately before use. 

Test solution Dissolve 10 mg of the substance to be examined 
in the mobile phase and dilute to 5.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 8 mg of the substance to be 
examined and 4 mg of betaxolol impurity A CRS in 20.0 mL 
of the mobile phase. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 2 mg of betaxolol 

impurity C CRS in 50 mL of the mobile phase. Dilute 5 mL 

of the solution to 20 mL with the mobile phase. 

Reference solution (d) Dissolve 10 mg of betaxolol for peak 
identification CRS (containing impurities B, D and E) in 
5 mL of reference solution (c). 

Column: 

— size: l = 0,25 m, 0 = 4 mm; 

— stationary phase : oaylsilyl silica gel for chromatography R 

(5 pm). 

Mobile phase Mix 175 mL of acetonitrile R and 175 mL of 
methanol R and dilute to I L with a 3,4 g/L solution of 
potassium dihydrogen phosphate R, previously adjusted to 
pH 3,0 with phosphoric acid R. 

Flow rate 1,5 mLmin, 

Detection Spectrophotometer at 273 nm. 

Injection 20 pL of the test solution and reference 
solutions (a), (b) and (d). 

Run time 4.5 the retention time of betaxolol. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A; use the chromatogram supplied with betaxolol for 
peak identification CRS and the chromatogram obtained with 
reference solution (d) to identify the peaks due to 
impurities B, C, D and E, 

Relative retention With reference to betaxolol (retention 
time = about 8 min): impurity B = about 0,3; 
impurity A = about 0.8; impurity D = about 1.5; 
impurity E = about 2.2; impurity C = about 4.1. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity A and beiaxolol. 
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Limits: 

— impurities A, B, C> D f E: for each impurity, not more than 
0.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

toted: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(LQ per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2.4.5) 

Maximum 10 ppm. 

Dissolve 2.0 g in 20 mL of water R. 12 mL of the solution 
complies with test A. Prepare the reference solution using 
10 mL of lead standard solution (1 ppm Pb) R. 

Loss on drying {2.232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 2 C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent* determined on LO g. 

ASSAY 

Dissolve 0.300 g in a mixture of 10.0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Carry 
out a potentiometric titration (2330), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion, 

1 mL of 0. / M sodium hydroxide is equivalent to 34.39 mg 
ofC lg H 3 oClN0 3 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E 


H OH 


H 3 C Xr 


tOCJXcH, 


and enanlionrter 

CH 3 


A. (2RS )-1 -(4-ethyIpb enoxy) -3- 
[(1 -methylethyl)amino] propan-2-ol, 


h oh 



and enantiomer 


B. (2 RS )-1 -[4-(2-hydroxyethyl)phenoxy]-3- 
[(1 -methylethyl) amino I prop an-2-ol, 

o 

end enantiomer 




C, (2RS)- 2-[[4-[2- 

(cycl op ropyImethoxy) e thy 1 ] phenoxy j methyl} oxi rane, 


D. 4- j 2-(cyclopropylmeth oxy) ethyl] phenol, 



and enantiomer 

B. (2RS )-1 -[4-(2-butoxyethyl)phenoxy]-3- 
((1 -methylethyl) amino] prop an-2-01. 

__ PhEuf 


Bezafibrate 

(Ph Eur monograph 1394) 



C 1q H 30 CUMO 4 361.8 41859-67-0 

Action and use 

Fibrate; lipid-regulating drug. 

Preparations 

Bezafibrate Tablets 
Prolonged-release Bezafibrate Tablets 

PhEir __-__ 

DEFINITION 

2- [ 4- [2- [ (4-Chlorobenzoy 1 ) am ino ] ethyl] phenoxy ] -2- 
methylptopanoic acid. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in 
dime thy lformamide, sparingly soluble in acetone and in 
ethanol (96 per cent). It dissolves in dilure solutions of alkali 
hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification A, 13- 
Second identification A f C. 

A. Melting point (2.2 /4): 181 °C to 185 C 

B. Infrared absorption spectrophotometry' (2224). 
Companion bezafibrate CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in methane! R and evaporate to dryness. Diy the 
residues in vacuo at 80 C for 1 h and record new spectra 
using the residues. 

C. Thin-layer chromatography (2337). 
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Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution Dissolve 10 mg of bezafibrate CRS in 
methanol R and dilute to 5 mL with the same solvent. 

Plate TLC silica gel F 2 u plate R. 

Mobile phase glacial acetic acid R y methyl ethyl ketone R, 
xylene R (2,7:30:60 VIVfV). 

Application 5 jiL. 

Development Over half of the plate. 

Drying At 120 r C for at least 15 min. 

Detection Examine in ultraviolet light at 254 rum. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 
Solution S 

Dissolve L0 g in dinmhylfonnamide R and dilute to 20 mi, 
with the same solvent* 

Appearance of solution 

Solution S is clear (2.2. /} and not more intensely coloured 
than reference solution BY, ( 2,2,2 * Method 11). 

Related substances 

Liquid chromatography (2,2*29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 10*0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (b) Dilute 5,0 mL of reference solution (a) 
co 50.0 mL with the mobile phase. 

Reference solution (c) To 1 mL of the test solution, add 1 mL 
of 0 * / M hydrochloric acid and evaporate to dryness on a hot 
plate. Dissolve the residue in 20 mL of the mobile phase. 
Column: 

— size: I - 0.125 m 3 0 = 4 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 40 volumes of a 2*72 g/L solution of 
potassium dihydrogen phosphate R adjusted to pH 2.3 with 
phosphoric acid R> and 60 volumes of methanol R. 

Flaw rate 1 mL'min, 

Detection Spectrophotometer at 228 nm. 

Injection 20 pL. 

Run time The time necessary to detect the ester, which, 
depending on the route of synthesis, may be impurity C, D 
or E, 

Relative retention With reference to bezafibrate (retention 
time = about 6.0 min): impurity A = about 0*5; 
impurity B = about 0.6; impuriry C = about 1.5; 
impurity D = about 2*3; impurity E - about 6.2* 

System suitability: 

— resolution: minimum 5.0 between the 2 principal peaks in 
the chromatogram obtained with reference solution (c); 

— signal-w-noise ratio : minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— impurities A , B, C, D f E: for each impurity, not more chan 
the area of cfae principal peak in the chromatogram 
obtained w'ith reference solution (a) (0*5 per cent); 


— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0,75 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.4,4) 

Maximum 300 ppm. 

Dilute 10 mL of solution S to 50 mL with water R. Filter the 
resultant suspension through a w f et filter previously washed 
with water R until free from chlorides. Prepare the standard 
using 9 mL of chloride standard solution (5 ppm Cl) R and 
6 mL of water R, 

Heavy metals (2.4,8) 

Maximum 10 ppm. 

2.0 g complies with test C* Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C, 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on 1*0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of a mixture of 25 volumes of 
water R and 75 volumes of ethanol (96 per cent) R. Using 
0.1 mL of phenalphthalcin solution R as indicator* titrate with 
0, l M sodium hydroxide until a pink colour is obtained. Carry 
out a blank titration. 

I mL of 0.1 M sodium hydroxide is equivalent to 36.18 mg 

0fC ig H 20 ClNO 4 . 

IMPURITIES 

Specified impurities A, B, C, D, E. 



A * 4-chloro-iY- [2-(4-hydroxyphcnyl) ethyl] benzamide 
(chi orobenzoy Ityramine), 


ci 



B. 4-chl orobenzoic add. 



C. m eihy 1 2 - f 4- [2~ [(4-chlorobenzoyl)amino ] e thy l ] phenoxy] -2- 
methylpropanoate. 
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D. ethyl 2-[4-[2-[(4-chlorobenzoyl)amino]ethyl]phencxy]-2- 
methylpropanoate, 



E, bu ty 1 2-[4- [2- [ (4-chl orobenzoyl) amino] e thy 1 ] phe noxy] -2- 
mcthy Iprop anoate. 

__ ftt&s 


Bicalutamide 


*** 

♦ * 

* * 

***** 


0 OHO CH 3 


xt'Vxx: 


and enantiomer 


C i 14 F 4 N 2 O 4 S 


430.4 


90357-06-5 


Action and use 

Antiandrogen; treatment of prostate cancer. 

Preparation 

Bicalutamide Tablets 

PhEiM ___ _ 

DEFINITION 

( 2R$) -N- [ 4 -C 3 T ano- 3 - (trifluoromcthy l)pheny 1 ] -3- 
[ (4-fl uoraphenyi) sulfonyl] -2-hydroxy-2-methyl p ropanamide. 

Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
slightly soluble in anhydrous ethanol and in methylene 
chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2.24). 

Comparison bicalutamide CRS, 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone /?, evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Related substances 

liquid chromatography (2.2.29). 

Solvent mixture phosphoric acid acetonitrile RI , water R 

(0.05:50:50 VfVfV). 


Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
25.0 mL with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100*0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of hicaluiatmde for system 
suitability CRS (containing impurities B and C) in the solvent 
mixture and dilute to 5.0 mL with the solvent mixture. 
Reference solution (c) Dissolve 25.0 mg of bicalutamide CRS in 
the solvent mixture and dilute to 25,0 mL with the solvent 
mixture. Dilute 5,0 mL of the solution to 25.0 mL with the 
solvent mixture. 

Column: 

— size; / = 0.25 m, 0 ” 4.0 mm; 

— stationary phase: spherical end-capped octadecylsilyl silica gel 
for chromatography R (5 pm); 

— temperature: 50 
Mobile phase: 

• mobile phase A: phosphoric acid f?, acetonitrile /?/, water R 
(1.9:100:1900 ViVlV) y 

— mobile phase B: phosphoric acid R, water R t acetonitrile RJ 
(1.9:100:1900 VfVfV); 


Time 

(min) 

Mobile phase A 
(per cent V/Y) 

Mobile phase B 
(per cent 1714 

0*3 

92 

8 

3*23 

92 -4 67 

8 —s 33 

23 43 

67-+50 

33 hk 50 

43*50 

50 

50 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 tun. 

Injection 10 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with bicalutamide for sysretn suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B and C. 

Relative retention With reference to bicalutamide (retention 
time - about 38 min): impurity' B - about 0.98; 
impurity C = about LI. 

System suitability, reference solution (b): 

— peak-to-vaSey ratio: minimum 2.5, where H p = height 
above the baseline of the peak due to impurity B and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
bicalutamide. 

Limits: 

— impurity C: not more than 1 ,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
w'iih reference solution (a) ( 0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 
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Heavy metals (2*4.8) 

Maximum 20 ppm. 

Solvent mixture water K, acetone R (J0:90 V/V). 

0.500 g complies with test H, Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2*2.32) 

Maximum 0.5 per cent, determined on l ,000 g by drying in 
an oven at 105 C for 4 h. 

S ul late d ash ( 2 . 4 . 1 4 ) 

Maximum 0.1 per cent, determined on t .0 g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C 1S H I4 F4N20 4 S taking 
into account the assigned content of bicalutamide CRS. 

IMPURITIES 

Specified impurities C, 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unsperified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary 7 to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B, 
D, By F, . 


o o ho ch s 


fr°V “rr" 1 


and enantiomer 




0 


CM 


A. (2 RS) -jV-[4-cyano-3-(trifluoromethyl) phenyl] -2 -hydroxy-2- 
methy 1- 3- (phenyls ulfbnyl)propanami de, 

IWh 

arid enantiomer 

F 0 l O L N* 

B. (2/?£)(4-cyano-3-(trifluoromethyl)phenyl]-3- 
[{2-fluorophenyl)sulfonyl]-2-hydroxy-2“methyipropanamide J 


o HO CH S 


rx 


OF* 


and enantiomer 


E* (2 RS)-N- [4-cyano-3-(mfluoromethyt)phenyl]-3~[(f?S)- 
(4-fluoropheny 1) s ulfinyl] -2-hydroxy-2-methyl prop anamide, 



F. (2SR) -iV-[4~cyano-3-(trifluoromethyl)phenyl]-3* [(RS)- 
{4-fluorophenv 1) suJfinvl]-2-hydro xy-2-methyi prop an am ide, 



H, (2 RS)-N- [4-cyano-3-(trifluoromethyl) phenyl]-2- 
[ (4-fl uorophenyl)sulfonyi] -3-hy droxy-2-me thy 1 prop anamide, 


F 


HO CH a 


rr ,J v"rr^ 




O 


CN 


and enantiomer 


J, (2RS)-N- [4-cyano-3-(rrifluoromethyI)phenyl]-3* 

[ (4-fluoropheny 1) sul fanyl] -2-hvdroxy-2 -methyl propanamide. 



K. (2F,2 f 5}-33 '"SulfonylbisfA^-cyano^- 

Ctrifl uoro m ethyl) p he ny 1] -2-hy droxy-2-m ethy ipropanamidc], 


FjC 

NC 



and enantiomer 


°**° H * P H ’ H 


and enantiomer 


C, (2 F5)-M-[4-eyano-3-(trifluoromethyl) phenyl] -3- 
[ (4-fluoropheny L)s ul fonyt] -2-m e thylpropanamide y 



L. (2R^ 5 2^5)-3 3 3Lsulfonylbis{A/ r -[4-cyano-3- 
(trifiuoro methyl) phenyl] -2-hydroxy-2-mcthylpropanamide], 


F xjr 


0 OHO CH 3 

j/ 

'^^C0 2 H 


and enantiomer 


. Ph&w 


D. 4-ammo -2- (trifluoromethyl) ben 2 onitrile 3 


M. (2FS) -3- ((4-fluoropheny 1) sul fony l] -2-hydroxy-2“ 
methylpropanoic acid. 
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Bifonazoie 

(Ph. Bur. monograph 1395) 


and enantiomer 


C 22 H^K 2 310.4 60628*96-8 

Action and use 

Antifungal. 

Ph&r __ 

DEFINITION 

1 -[(J?S)-(Bipheny 1-4-yl)phenylmeihyl]-1 //-imidazole* 

Content 

98,0 per cent to 100*5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility' 

Practically insoluble in water, sparingly soluble in anhydrous 
ethanol, 

It shows polymorphism (5*9)* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison bifonazoie CRS , 

if the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of 2-propanol R y 
evaporate to dryness and record new spectra using the 
residues. 

TESTS 

Related substances 

Liquid chromatography (2*2*29). 

Buffer solution pH 32 Mix 2*0 mL of phosphoric acid R with 
980 mL of water R f adjust to pH 3*2 (2.2*3) with 
methylamme R and dilute to 1000.0 mL with water R. 

Test solution Dissolve 50*0 mg of the substance to be 
examined in 25 mL of acetonitrile R and dilute to 50,0 mL 
with buffer solution pH 3*2* 

Reference solution (a) Dilute 1*0 mL of the test solution to 
100*0 mL with buffer solution pH 3.2* Dilute 1.0 mL of this 
solution to 10*0 mL with buffer solution pH 3*2* 

Reference solution (b) Dissolve 2 mg of bifonazole for system 
suitability CRS (containing impurities A, B» C, D and E) in 

2 mL of acetonitrile R and dilute to 10,0 mL with buffer 
solution pH 3*2, 

Column: 

— size. I = 0* 125 m, 0 = 4.0 mm; 

— stationary phase, madecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 ^C. 

Mobile phase: 

— mobile phase A: acetonitrile Rl y buffer solution pH 3*2 
(20*80 ViV)\ 

—*■ mobile phase B: buffer solution pH 3.2, acetonitrile R1 
(20:80 VfV)\ 



Time 

Mobile phase A 

Mobile phase B 

(ml n) 

(percent V7V) 

{per cent V/V) 

o - a 

60 

40 

a * 12 

60* 10 


12 ■ 30 

10 

90 


Flow rate 1 mL/min* 

Detection Spectrophotometer at 210 run. 

Injection 50 pL* 

Identification of impurities Use the chromatogram supplied 
with bifonazole for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C, D and E* 
Relative retention With reference to bifonazole (retention 
time = about 4 min): impurity C = about 0.2; 
impurity B = about 0.7; impurity A - about 3.2; 
impurity D = about 3*6; impurity E = about 5.8. 

System suitability: reference solution (b): 

— resolution: minimum 2.5 between the peaks due to 
impurity B and bifonazole. 

Limits: 

— correction factor for the calculation of content, multiply the 
peak area of impurity C by 2; 

— impurities B, D: for each impurity, not more than 5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent); 

— impurities A, C: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0*2 per cent); 

— impurity E : not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity', not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (Q.IO per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent). 

Loss on drying (2*2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 "C. 

Sulfate d ash (2.4.14) 

Maximum 0*1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0*250 g in 80 mL of anhydrous acetic acid R. Titrate 
with 0* / Af perchloric acid y determining the end-point 
poteotiometricaiiy (2.2.2(f). 

1 mL of 0.1 M perchloric acid is equivalent to 3 J *04 mg 
Of C 2 2Hjg;N2* 

IMPURITIES 

Specified impurities A, B, C, D, E 



A. (RS )-(bipheny 1-4-y 1)phenylmethanol. 
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C. iff-imidazole, 



D. 3,3-bis [(biphenyl-4-yl)phenvlmethyl] -I H-imidazolium ion. 



E. 1,44tis [(biphenyl-4-yi)phenyImethyl] -1 ff-imidazole, 

_____ PtiEit 


Biotin 

(Pit. Eur. monograph 1073) 



Cj(jH] 6 N 3 0 3 S 244.3 58-85-5 

Action and use 

Vitamin. 

_ 

DEFINITION 

Biotin contains not less than 98,5 per cent and not more 
than the equivalent of 1GL0 per cent of 5'[(3a^' J 4*S , ,6ai?)-2- 
oxohexahydrochieno [ 3,4-d} imidazol-4-yl] pen tano ic add, 
calculated with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, very slightly soluble in water and in alcohol, 
practically insoluble in acetone. It dissolves in dilute solutions 
of alkali hydroxides. 


IDENTIFICATION 

First identification A 
Second identification By C 

A. Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with 
biotin CRS. 

B. Examine the chromatograms obtained in the test for 
related substances (see Tests), The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position and size to the principal spot in the chromatogram 
obtained with reference solution (a). 

C. Dissolve about 10 mg in 20 mL of water R with hearing. 
Allow to cool. Add 0.1 mL of bromine water R. The bromine 
water is decolourised. 

TESTS 
Solution S 

Dissolve 0.250 g in a 4 g/L solution of sodium hydroxide R 
and dilute to 25,0 mL with the same alkaline solution. 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2.2.2, Method IF), 

Specific optical rotation {2.2.7} 

The specific optical rotation is 4- 89 to + 93, determined on 
solution S and calculated with reference to the dried 
substance. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using as the 
coating substance a suitable silica gel (5 pm). Prepare the 
solutions immediately before use and keep protected from bright 
light. 

Tm solution (a) Dissolve 50 mg of the substance to be 
examined in glacial acetic add R and dilute to 10 mL with the 
same solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with glacial acetic add R. 

Reference solution (a) Dissolve 5 mg of biotin CRS in gladal 
acetic add R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dilute 1 mL of test solution (b) to 
20 mL with glacial acetic acid R. 

Reference solution (c) Dilute 1 mL of test solution (b) to 
40 mL with gladal acetic add R. 

Apply to the plate 10 pL of each solution. Develop over a 
path of 15 cm using a mixture of 5 volumes of methanol R } 

25 volumes of glacial acetic acid R and 75 volumes of 
toluene R . Dry the plate in a current of warm air. Allow to 
cool and spray with 4-dmethylaminocinnamaldehyde solution R, 
Examine immediately in daylight. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0,5 per cent) and at most one such spot is more intense 
than the spot in the chromatogram obtained writh reference 
solution (c) (0.25 per cent). 

Heavy metals (2.4.8) 

1.0 g complies with test C for heavy metals (10 ppm). 
Prepare the reference solution using 10 mL of lead standard 
solution (1 ppm Pb) R. 

Loss on drying (2.2.22) 

Not more than 1.0 per cent, determined on 1.000 g by 
drying in an oven at 105 C. 

Sul fa ted ash (2.4. 14) 

Not more than 0.1 per cent, determined on 1.0 g. 
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ASSAY 

Suspend 0.200 g in 5 ml of dmethylformamide R :. Heat until 
the substance has dissolved completely. Add 50 mL of 
ethanol R and titrate with 0.1 M tetrabu tylammomum 
hydroxide^ determining the end-point potentiometrically 
(2.Z2Q). 

I mL of 0.1 M tetrabutylammonium hydroxide is equivalent to 
24.43 mg of C]oHi G N 2 0 3 S. 

STORAGE 

Store protected from light. 

IMPURITIES 


R- 




co 2 h 


A, di[3- [(3aS,4S,6aF)“2-oxohexahydrothieno [3,4-<i] imidazoh 
4-yl] propyl] acetic acid. 



COjH 


B. 4- [ (3aS 5 4 S, 6a R )- 2 -oxohexahydrothieno [3,4 -d] imid azol-4- 
y 1] butane-1,1-dicarboxy lie acid. 



C. 5-(3,4-diairuno-2-thienyl)pentanoic add, 


and enantiomer 


D. 2-methyl-5-[(3aS', 4S, 6ai?)-2-oxohexahydrothieno[3,4- 
</| itnidazol-4-y 1] p entanoic a rid. 



E. 5-[(3a5,4S J 6a J?)-3-benzyl-2'OXohexahydrothieno [3,4- 
d]imidazol-4-yl]pentanoic acid and 5-[(3aS,4S,6a/?)-Tbenzyl- 
2-oxohexahydrothieno [3,4-d] imidazol-4-yI]pentanoic acid. 

______ PhEut 


Biperiden Hydrochloride 

(Ph Bur monograph 1074) 


and enanliomer , HC( 

o 

H 

C 2] H 30 C1NO 347.9 1235-82-1 

Action and use 
Anticholinergic. 

PhEur _-_ 

DEFINITION 

C1 RS) «1 -[(1 J RS > 2SJ?,4J?5) -Bicyclo [2*2.1] hep t- 5 -en-2-yl] -1 - 
phenyl-3-(pipeddin-1 -yljpropan- i-ol hydrochloride. 

Content 

99.0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water and in alcohol, very slightly soluble 
in methylene chloride. 

mp 

About 280 X, with decomposition. 

IDENTIFICATION 

First identification A, D, 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison biperiden hydrochloride CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of biperiden 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Reference solution (b) Dissolve 5 mg of biperiden 

impurity A CRS in reference solution (a) and dilute to 2 mL 

with the same solution. 

Plate TLC silica gel F 254 plate R. 

Mobile phase diethylanune R y methanol R, toluene R 
( 1 : 1:20 VfV/V). 

Application 5 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Restdts A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with dilute potassium iodobismuthate 
solution R and then with sodium nitrite solution R and examine 
in daylight. 

Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with 
reference solution (a). 
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System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

C. To about 20 mg add 5 mL of phosphoric acid R . A green 
colour develops. 

D, It gives reaction (a) of chlorides (23.1). 

TESTS 
Solution S 

Dissolve OJ0 g in carbon dioxide-free water R y heating gently if 
necessary', and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (23, /) and is colourless (2.2.2, Method II). 

pH (2.2.3) 

5.0 to 6.5 for solution S. 

Related substances 

Gas chromatography (2.238), 

Test solution Dissolve 0.10 g of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dilute 0.5 mL of the test solution to 
100 mL with methanol R. Dilute 10 mL of this solution to 
50 mL with methanol R. 

Referetice solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of biperiden impurity A CRS in 
methanol R and dilute to 5 mL with the same solvent. Dilute 
1 mL of the solution to 10 mL with methanol R. 

Column: 

— material: fused silica, 

— size: l = 50 m, 0 = 0.25 mm, 

— stationary phase: poly (dimethyl) (diphenyl) (divinyl) siloxane R 
(film thickness 0.25 jim). 

Carrier gas nitrogen for chromatography R. 

Flow rate 0.4 mL/min. 

Split ratio 1:250. 

Temperature: 



Time 

Temperature 

ro 

Column 

0-5 

200 


5-40 

200 -► 270 

Injection port 


250 

Detector 


300 


Detectum Flame ionisation. 

Injection 2 pL. 

Run rime Twice the retention time of biperiden. 

Relative mention With reference to biperiden: impurities A, B 
and C = between 0.95 and 1,05. 

System suitabiliiyn 

— - resolution : minimum 2.5 between the peak due to 

biperiden (V 1 peak) and the peak due to impurity A 
(2 nd peak) in the chromatogram obtained with reference 
solution (b), 

— signal-w-noise ratio : minimum 6 for the principal peak in 
the chromatogram obtained with reference solution (a). 

Limits: 

— impurities A, B, C: for each impurity, maximum 
0.50 per cent of the area of the principal peak, 

— any other impurity, for each impurity, maximum 
0.10 per cent of the area of the principal peak, 

— total of impurities A, B and C: maximum 1.0 per cent of 
the area of the principal peak. 


— total of impurities other than A, B and C: maximum 
0.50 per cent of the area of the principal peak, 

— disregard limit: 0.05 per cent of the area of the principal 
peak. 

Impurity F ( 2.434) 

Maximum 2 ppm. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

! .0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2332) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 2 b. 

Sulfa ted ash ( 2.4.14 ) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in 60 mL of alcohol R . In a closed vessel, 
titrate with 03 M alcoholic potassium hydroxide, determining 
the end-point potentiomemcally (2330). 

1 mL of 0.1 M alcoholic potassium hydroxide is equivalent to 
34*79 mg of C 21 H 30 CINO. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A> B, C> F, 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of maturities in substances for pharmaceutical use): D t E, 



and enantiomer 


A. (1 RS)~\-[(lSR,2SRASR)-bkyclo[2.2 .1 ]hept-5-en-2-yl]-1 - 
phenyl- 3- (piperidin-1 -y 1) prop an-1 -ol (endo form), 



B. (1 RS)* 1 -[(1 SB,2BS,4SB)-bicyclo [2,2.1 ]hepi~5^en-2-yl]-l - 
phenyl-3-(piperidin-1 -yl) propan-1 -ol. 
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C. (1 RS )-1 -1(1 RS,2RS,4RS )-bicyclo [ 2.2.1 ] hept- 5-en-2-y 1] -1 - 
phenyh3-(piperidin-1 -yl)propan-1 -ol> 



H 


D. 1 - [ (1 RS, 2SR,4RS) -bicyclo [2. 2,1 ] h ept-5-en-2-yl] - 3* 
(piperidin-1 -yOpropan-1 -one, 



E. H(lRS,2RS 7 4RS)-bicyc\o[2.2 . llhept-S-cn^-ylH- 
Cpiperidin- 1 -y 1 )prupan-1 -one, 

F. benzene. 

__ Ph£ar 


Bisacodyl 

(Ph> Eur. monograph 0595) 



C 23 H 19 NO 4 361.4 603-50-9 

Action and use 

Stimulant laxative. 

Preparations 

Bisacodyl Suppositories 

Gas tro-resist am Bisacodyl Tablets 

PtlEur _ 

DEFINITION 

4,4 '-{Pyridin-2-yImethylene)diphenyl diacetate. 

Content 

98.0 per cent to 101,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone, sparingly 
soluble in ethanol (96 per cent). It dissolves in dilute mineral 
adds. 


IDENTIFICATION 

First identification C. 

Second identification A y B, D. 

A, Melting point (2,2. 14): 131 X to 135 X, 

B, Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 10.0 mg in a 6 g/L solution of potassium 
hydroxide R in methanol R and dilute to 100.0 mL with the 
same solution. Dilute 10.0 mL of this solution to 100.0 mL 
with a 6 g/L solution of potassium hydroxide R in methanol R. 
Spectral range 220-350 nm. 

Absorption maximum At 248 nm. 

Shmdder At 290 nm. 

Specific absorbance at the absorption maximum 632 to 672. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison bisacodyl CRS . 

If the spectra obtained in the solid state show differences* 
dissolve the substance to be examined and the reference 
substance separately in chloroform R, evaporate to dryness and 
record new' spectra using the residues. 

D. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 20 mg of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 20 mg of bisacodyl CRS in 
acetone R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel GF 2 $4 R- 

Mobile phase methyl ethyl ketone R, xylctie R (50:50 VlV). 

Application 10 jiL. 

Development Over a path of 10 cm. 

Drying In air, if necessary heating at 100-105 C, 

Detection Spray with a mixture of equal volumes of ft 05 M 
iodine and dilute sulfuric add R. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution, 

TESTS 

Acidity* or alkalinity' 

To 1.0 g add 20 mL of carbon dioxide-free water i? 3 shake, 
heat to boiling, cool and filter. Add 0.2 mL of ft 01 M sodium 
hydroxide and 0,1 mL of methyl red solution R. The solution is 
yellow. Not more than 0.4 mL of 0.01 M hydrochloric add is 
required to change the colour of the indicator to red. 

Related substances 

liquid chromatography (2.2,29). Prepare the solutions 
immediately before use. 

Solvent mixture glacial acetic add R> acetonitrile R y water R 
(4:30:66 VIVIV). 

Test solution Dissolve 50 mg of the substance to be examined 
in 25 mL of acetonitrile R and dilute to 50.0 mL with the 
solvent mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute LQ mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 2.0 mg of bisacodyl for system 
suitability CRS (containing impurities A, B, C, D and E) in 
1.0 mL of acetonitrile R and dilute to 2.0 mL with the solvent 
mixture. 
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Reference solution (c) Dissolve 5.0 mg of bisacodyl for peak 
identification CRS (containing impurity F) in 2.5 mL of 
acetonitrile R and dilute to 5.0 mL with the solvent mixture. 
Column: 

— size: l - 0.25 m } 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 ^im). 

Mobile phase Mix 45 volumes of acetonitrile R and 55 volumes 
of a 1.58 g/L solution of ammonium formate R previously 
adjusted to pH 5.0 with anhydrous formic acid R. 

Flow rate 15 mL/min. 

Detection Spectrophotometer at 265 nm. 

Injection 20 gL, 

Run time 3.5 rimes the retention time of bisacodyl. 
Identification of impurities Use the chromatogram supplied 
with bisacodyl for system suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities A, B, C, D and E, 

Relative retention With reference to bisacodyl (retention 
time = about 13 min): impurity A = about 0.2; 
impurity B = about 0,4; impurity C = about 0.45; 
impurity D = about 0.8; impurity E - about 0.9; 
impurity F = about 2*6. 

System suitability: reference solution (b): 

— peak-to-vaMey ratio: minimum 1.5, where H p ~ height 
above the baseline of the peak due to impurity E and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to bisacodyl. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 0.7; 

— impurities A } B: for each impurity,, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); 

— impurities C* E: for each impurity, not more than 5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent); 

— impurity D: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0*2 per cent); 

“ impurity F: not more than 3 rimes the area of the 
principal peak in die chromatogram obtained with 
reference solution (a) (0*3 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 0*500 g by drying in 
an oven at 105 C. 

Sulfa ted ash (2 A A 4) 

Maximum 0.1 per cent* determined on 1.0 g* 

ASSAY 

Dissolve 0.300 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0A M perchloric acid determining the end-point 
potentiometric al ly (2. 2. 20) . 

1 mL of 0.1 M perchloric acid is equivalent to 36.14 mg 
of O^H^NO^, 


STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E* F 



A. RI = R3 - OH, R2 - H: 4,4'-(pyridin-2- 
y Imethy 1 ene) diphenol, 

B. Rl = H* R2 = R3 = OH: 2 -[{RSh 

(4-hy droxyph eny 1) (pyridi n~ 2-yl)m ethyl] pheno 1, 

C. Rl - OH* R2 - H* R3 =■ 0-CO-CH 3 : 4 -[(RS)- 
(4-hydroxyphenyl) (pyridin-2-yl)methyl]phenyl acetate, 

E. Rl = H, R2 = R3 = 0-CO-CH 3 : 2-[(RS)-[4- 
(acetyloxy)phenyl] (pyridin-2-yl)methyl]phenyl acetate, 

D* unknown structure* 

F, unknown structure. 

____ PhEut 


Bismuth Subcarbonate ** * 

Bismuth Carbonate * 

(Ph. Bur. monograph 0012) 

PtiEar^ _ 

DEFINITION 

Content 

80.0 per cent to 82*5 per cent of Bi ( A r 209.0) (dried 
substance). 

CHARACTERS 

Appearance 

White or almost white powrier. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves with effervescence in mineral adds. 

IDENTIFXC AT ION 

A. It gives the reaction of carbonates (2.3.1). 

B. It gives the reactions of bismuth (2.3.1). 

TESTS 
Solution S 

Shake 5.0 g with 10 mL of water R and add 20 mL of nitric 
acid R. Heat to dissolve, cool and dilute to 100 mL with 
water R< 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2*2.1) and is colourless (2,2,2* Method IT). 

Chlorides (2,4*4) 

Maximum 500 ppm. 

To 6.6 mL of solution S add 4 mL of nitric acid R and dilute 
to 50 mL with water R. 

Nitrates 

Maximum 0.4 per cent. 

To 0*25 g in a 125 mL conical flask, add 20 mL of water /?, 
0.05 mL of indigo carmine solution Rl and then* as a single 
addition but w ith caution* 30 mL of sulfuric add R. Titrate 
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immediately with indigo c ar m in e solution RI until a stable blue 
colour is obtained. Not more than n mL of the ritrant is 
required, n being the volume corresponding to 1 mg of N0 3 * 

Alkali and alkaline^ earth metals 

Maximum 1.0 per cent. 

To 1.0 g add 10 mL of water R and 10 mL of acetic add R , 
Boil for 2 min, cool and filter. Wash the residue with 20 tnL 
of water R. To the combined filtrate and washings add 2 mL 
of dilute hydrochloric acid R and 20 mL of water /?* Boil and 
pass hydrogen sulfide R through the boiling solution until no 
further precipitate is formed, Filter, wash the residue with 
water R y evaporate the combined filtrate and washings to 
dryness on a water-bath and add 0,5 mL of sulfuric add R , 
Ignite gendy and allow' to cool The residue weighs a 
maximum of 10 mg. 

Arsenic (2,4.2, Method 
Maximum 5 ppm. 

To 0,5 g in a distillation flask add 5 mL of water R and 
7 mL of sulfuric add R y allow to cool and add 5 g of reducing 
mixture R and 10 mL of kydwchloric add R . Heat the 
contents of the flask to boiling gradually over 15-30 min and 
continue heating at such a rate that the distillation proceeds 
steadily until the volume in the flask is reduced by half or 
until 5 min after the air-condenser has become full of steam. 
It is important that distillation be discontinued before fumes 
of sulfur trioxide appear. Collect the distillate in a tube 
containing 15 mL of water R cooled in ice-water. Wash down 
the condenser with water R and dilute the distillate to 25 mL 
with the same solvent* Prepare the standard using a mixture 
of 2.5 mL of arsenic standard solution (! ppm As) R and 
22.5 mL of water R. 

Copper 

Maximum 50 ppm* 

To 5 mL of solution S, add 2 mL of ammonia R and dilute 
to 50 mL with water R. Filter. To 10 mL of the filtrate add 
1 mL of a 1 g/L solution of sodium diethyldithiocarbarnate R. 
The solution is not more intensely coloured than a standard 
prepared at the same time in the same manner using a 
mixture of 0*25 mL of copper standard solution (JO ppm Cu) R 
and 9,75 mL of water R instead of 10 mL of the filtrate* 

Lead 

Maximum 20 ppm. 

Atomic absorption spectrometry (2*2*21, Method II). 

Test solution Dissolve 12.5 g in 75 mL of a mixture of 
equal volumes of lead-free nitric add R and water R. Boil for 
1 min, cool and dilute to 100.0 mL with trafer R . 

Reference solutions Prepare the reference solutions using 
appropriate quantities of lead standard solution and a 
37 per cent VIV solution of lead-free nitric add R. 

Source Lead hollow'-cathode lamp. 

Wavelength 283*3 nm (depending on the apparatus, the line 
at 217*0 nm may be used). 

Atomisation detiice Air-acetylene flame. 

Silver 

Maximum 25 ppm. 

To 2.0 g add 1 mL of water R and 4 mL of nitric add R. 

Heat gently until dissolved and dilute to 11 mL with water R. 
Cool and add 2 mL of 1 M hydrochloric add * Allow to stand 
protected from light for 5 min. Any opalescence in the 
solution is not more intense than that in a standard prepared 
at the same time in the same manner using a mixture of 
10 mL of silver standard solution (5 ppm Ag) R % 1 mL of nitric 
add R and 2 mL of / M hydrochloric add , 


Loss on drying (2.2*22) 

Maximum 1.0 per cent, determined on 1,000 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve 0*500 g in 3 mL of nitric arid R and dilute to 
250 mL w f ith water R. Carry out the complcxometric titration 
of bismuth (2*5,//)* 

1 mL of 0.1 M sodium edeiate is equivalent to 20.90 mg of Bi, 

STORAGE 

Protected from light. 

_ Ph&r 


Bismuth Subgallate 

(Ph Eur monograph 1493) 



OH 


C 7 H s BiO* 394.1 99-26-3 

PhEtr _ _ 

DEFINITION 

Complex of bismuth and gallic add* 

Content 

48.0 per cent to 51.0 per cent of Bi (A r 209.0) (dried 
substance), 

CHARACTERS 

Appearance 

Yellow powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves in mineral adds with decomposition and in 
solutions of alkali hydroxides, producing a reddish-brow n 
liquid* 

IDENTIFICATION 

A. Mix 0.1 g with 5 mL of rearer R and 0.1 mL of phosphoric 
arid R. Heat to boiling and maintain boiling for 2 min. Cool 
and filter. To the filtrate, add 1.5 mL of ferric chloride 
solution RJ; a blackislvblue colour develops. 

B* It gives reaction (b) of bismuth (2.2*/), 

TESTS 
Solution S 

In a porcelain or quarts dish, ignite 1,0 g, increasing the 
temperature very gradually. Heat in a muffle furnace at 
600 ± 50 C for 2 h. Cool and dissolve the residue with 
warming in 4 mL of a mixture of equal volumes of lead-free 
nitric arid R and water R and dilute to 20 mL with water R. 

Acidity 

Shake 1,0 g with 20 mL of water R for 1 min and filter. 

To the filtrate add 0.1 ml, of methyl red solution R. Not more 
than 0.15 mL of 0,1 M sodium hydroxide is required to 
change the colour of the indicator to yellow* 

Chlorides (2.4.4) 

Maximum 200 ppm. 

To 0.5 g add 10 mL of dilute nitric add /?, Heat on a water- 
bath for 5 min and filter. Dilute 5 mL of the filtrate to 
15 mL with water R. 
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Nitrates 

Maximum 0,2 per cent. 

To 1.0 g add 25 mL of water R then 25 mL of a mixture of 
2 volumes of sulfuric acid R and 9 volumes of water R. Heal 
at about 50 "C for 1 min with stirring and filter. To 10 mL 
of the filtrate, carefully add 30 mL of sulfuric acid R. 

The solution is not more intensely brownish-yellow than a 
reference solution prepared at the same time as follows: to 
0.4 g of gallic acid /?, add 20 mL of nitrate standard solution 
(100 ppm NO$) R and 30 mL of a mixture of 2 volumes of 
stdfunc add R and 9 volumes of water /?, then filter \ to 10 mL 
of the filtrate, carefully add 30 mL of sulfuric acid R . 

Copper 

Maximum 50 ppm. 

Atomic absorption spectrometry ( 2.2,23 , Method I). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using copper 
standard solution (10 ppm Cu) R and diluting with a 

6,5 per cent VfV solution of lead-free nitric add R. 

Source Copper hollow-cathode lamp. 

Wavelength 324.7 om. 

Atomisation device Air-acety lene flame. 

Lead 

Maximum 20 ppm. 

Atomic absorption spectrometry (2.225, Method //), 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using lead 
standard solution (10 ppm Ph) R and diluting with a 

6.5 per cent VfV solution of lead-free nitric acid /?, 

Source Lead hollow-cathode lamp. 

Wavelength 283.3 nm (depending on the apparatus, the line 
at 217,0 nm may be used). 

Atomisation device Air-acetylene flame. 

Silver 

Maximum 25 ppm. 

Atomic absorption spectrometry (2,2.25, Method /), 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using silver 
standard solution (5 ppni Ag) R and diluting with a 

6.5 per cent VfV solution of kad-free nitric add R. 

Source Silver hollow-cathode lamp. 

Wavelength 328 A nm. 

Atomisation device Air-acctylene flame. 

Substances not precipitated by ammonia 
Maximum 1,0 per cent. 

In a porcelain or quartz dish, ignite 2.0 g, increasing the 
temperature very' gradually to 600 ± 50 :, Q allow to cool. 
Moisten the residue with 2 mL of nitric add R> evaporate to 
dryness on a water-bath and carefully heat and ignite once 
more at 600 ±50 C. After cooling, dissolve the residue in 
5 mL of nitric add R and dilute to 20 mL with water R. 

To 10 mL of this solution, add concentrated ammonia R until 
alkaline and filter. Wash the residue with water R and 
evaporate the combined filtrate and washings to dryness on a 
water-bath. Add 0.3 mL of dilute sulfuric add R and ignite. 
The residue weighs a maximum of 10 mg. 

Loss on drying (2.2.52) 

Maximum 7,0 per cent, determined on i .000 g by drying in 
an oven at 105 C for 3 h. 


ASSAY 

To 0.300 g add 10 mL of a mixture of equal volumes of 
nitric acid R and water R , heat to boiling and maintain boiling 
for 2 min. Add 0,1 g of potassium chlorate /?, heat to boiling 
and maintain boiling for 1 min. Add 10 mL of wafer R and 
heat until die solution becomes colourless. To the hot 
solution, add 200 mL of water R and 50 mg of xylenol orange 
triturate R. Titrate with 0.1 M sodium edetau r until a yellow* 
colour is obtained. 

I mL of 0AM sodium edetau is equivalent to 20,90 mg of Bi. 

STORAGE 

Protected from light. 

_______ PtiEur 


Heavy Bismuth Subnitrate 

(Ph Eur monograph 1494) 

4[BiN03(OH) 2 ]3iO(OH) 1462 

PhEu _ _ 

DEFINITION 
Content 

71,0 per cent to 74.0 per cent of Bi (A T 209,0) (dried 
substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves in mineral acids with decomposition, 

IDENTIFICATION 

A. Dilute 1 mL of solution SI (see Tests) to 5 mL with 
water R and add 0.3 mL of potassium iodide solution R . 

A black precipitate is formed which dissolves into an orange 
solution with the addition of 2 mL of potassium iodide 
solution R. 

B. It gives reaction (b) of bismuth (2.5./), 

C. It gives the reaction of nitrates (2.5,/). 

D. pH (2.2.5): maximum 2.0 for solution S2 (see Tests). 

TESTS 
Solution S3 

Shake 5.0 g by gently heating in 10 mL of water R and add 
20 mL of nitric add R . Heat until dissolution, cool and dilute 
to 100 mL with water R. 

Solution S2 

Place 1,00 g in a 20 mL volumetric flask and add 2,0 mL of 
lead-free nitric add R. Allow acid attack to take place without 
heating and if necessary warm slightly at the end to 
completely dissolve the rest sample. Add 10 mL of water R, 
shake and add, in small fractions, 4.5 mL of lead-free 
ammonia /?; shake and allow to cool. Dilute to 20.0 mL with 
water R t shake again and allow the solids ro settle. The clear 
supernatant solution is solution S2. 

Acidity 

Suspend 1.0 g in 15 mL of water R and shake several times. 
Allow' to stand for 5 min and filter. To 10 mL of the filtrate, 
add 0,5 mL of phenolphthalmn solution Rl, Not more than 
0.5 mL off?,/ Af sodium hydroxide is required to change the 
colour of the indicator to pink. 



1304-85-4 
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Chlorides (, 2.4.4 ) 

Maximum 200 ppm. 

To 5.0 mL of solution SI, add 3 mL of nitric add R and 
dilute to J 5 mL with water R. 

Copper 

Maximum 50 ppm. 

Atomic absorption spectrometry (2.2.23, Method I). 

Test solution Solution $2, 

Reference solutions Prepare the reference solutions using copper 
standard solution (10 ppm Cu) R and diluting with a 
37 per cent VIV solution of lead-free nitric acid R. 

Source Copper hollow-cathode lamp. 

Wavelength 324.7 nm. 

Atomisation device Air-acetytene flame. 

Lead 

Maximum 20 ppm. 

Atomic absorption spectrometry (2.2*23, Method II)> 

Test solution Solution S2. 

Reference solutions Prepare the reference solutions using lead 
standard solution (IQ ppm Pb) R and diluting with a 
37 per cent VIV solution of (cad-free nitric acid R. 

Source Lead hollow-cathode lamp. 

Wavelength 283,3 nm (depending on the apparatus, the line 
at 217.0 nm may be used). 

Atomisation device Air-acetylene flame. 

Silver 

Maximum 25 ppm. 

Atomic absorption spectrometry (2.2.23, Method I). 

Test solution Solution S2. 

Reference solutions Prepare the reference solutions using silver 
standard solution (5 ppm Ag) R and diluting with a 
37 per cent ViV solution of lead-free nitric add R- 
Source Silver hollow-cathode lamp. 

Wavelength 328.1 nm. 

Atomisation device Air-acetylene flame. 

Substances not precipitated by ammonia 

Maximum 1.0 per cent. 

To 20 mL of solution SI, add concentrated ammonia R until 
an alkaline reaction is produced and filter. Wash die residue 
with water R , and evaporate the combined filtrate and 
washings to dryness on a water-bath. To the residue, add 
0,3 mL of dilute sulfuric acid R and ignite. The residue weighs 
a maximum of 10 mg. 

Loss on drying [2.2.32) 

Maximum 3.0 per cent, determined on 1.000 g by drying in 
an oven at 105 J C. 

ASSAY 

Dissolve with heating 0.250 g in 10 mL of a mixture of 
2 volumes of perchloric acid R and 5 volumes of water R. 

To the hot solution, add 200 mL of water R and 50 mg of 
xylenol orange triturate R. Titrate with 0.1 M sodium edetate 
until a yellow colour is obtained. 

1 mL of 0.1 M sodium edetate is equivalent to 20.90 mg of Bi. 
— ______ PhEa 


Bismuth Subsalicylate 

(Ph Eur monograph 1495) 

C 7 H 5 Bi0 4 362.1 

PhEur ___ 

DEFINITION 

Complex of bismuth and salicylic add. 

Content 

56.0 per cent to 59.4 per cent of Bi (A r 209.0) (dried 
substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in alcohol. It dissolves in 
mineral acids with decomposition, 

IDENTIFICATION 

A. To 0.5 g add 10 mL of hydrochloric add Rl. Heat on a 
boiling water-bath for 5 min. Cool and filter. Retain the 
filtrate for identification test B. Wash the residue with dihue 
hydrochloric add R and then w ith water R. Dissolve the 
residue in 0.5-1 mL of dilute sodium hydroxide solution R. 

Add 15 mL of water R. Neutralise with dilute hydrochloric 
add R . The solution gives reaction (a) of salicylates (2.3.1). 

B. The filtrate obtained in identification test A gives 
reaction (b) of bismuth (2.3.1). 

TESTS 
Solution S 

In a porcelain or quartz dish, ignite 1.0 g, increasing the 
temperature very 1 gradually. Heat in a muffle furnace at 
600 ± 25 C for 2 h. Cool and dissolve the residue with 
wanning in 4 mL of a mixture of equal volumes of lead-free 
nitric add R and water R and dilute to 20 mL with water R. 
Acidity 

Shake 2.0 g with 30 mL of ether R for 1 min and filter. 

To the filtrate add 30 mL of alcohol R and 0.1 mL of thymol 
blue solution R. Not more than 0,35 mL of Q, I M sodium 
hydroxide is required to change the colour of the indicator to 
blue. 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dissolve 0.250 g in a mixture of 2 mL of nitric add R, 5 mL 
of water R and 8 mL of methanol R. 

Nitrates 

Maximum 0,4 per cent. 

To 0,1 g add 10 mL of water R and, with caution } 20 mL of 
sulfuric arid R and stir. The solution is not more intensely 
yellow coloured than a reference solution prepared at the 
same lime using 0.1 g of salicylic add R, 6 mL of water 
4 mL of nitrate standard solution (100 ppm NO^) R and 
20 mL of sulfuric acid R. 

Copper 

Maximum 50 ppm. 

Atomic absorption spectrometry ( 2.2.23 , Method /). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using copper 
standard solution (10 ppm Cu) R and diluting with a 
6.5 per cent VIV solution of lead-free nitric add R. 

Source Copper hollow-cathode lamp. 

Wavelength 324.7 nm. 

Atomisation device Air-acetylene flame. 


* * + 

* * 

* ■* 

***** 
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Lead 

Maximum 20 ppm. 

Atomic absorption spectrometry {2.2.23, Method II). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using lead 
standard solution (10 ppm Pb) R and diluting with a 
6.5 per cent VIV solution of lead-free nitric acid R. 

Source Lead hollow-cathode lamp. 

Wavelength 283.3 nm (depending on the apparatus, the line 
at 217.0 nm may be used). 

Atomisation device Air-acetylene flame. 

Silver 

Maximum 25 ppm. 

Atomic absorption spectrometry ( 2.2.23 , Method I). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using stiver 
standard solution (5 ppm Ag) R and diluting with a 
6.5 per cent VIV solution of lead-free nitric acid R. 

Source Silver hollow-cathode lamp. 

Wavelength 328.1 nm. 

Atomisation device Air-acetylene flame. 

Soluble bismuth 
Maximum 40 ppm. 

Atomic absorption spectrometry ( 2.2.23 , Method I). 

Test solution Suspend 5.0 g in 100 mL of water R. Stir 
constantly for 2 h at 20-23 C. Filter through filter paper 
(slow filtration) then through a cellulose micro pore 
membrane filter (0.1 pm). To 10.0 mL of clear filtrate, add 
0.1 mL of nitric acid R. 

Reference solutions Prepare the reference solutions using 
bismuth standard solution (100 ppm Bi) R and diluting with a 
mixture of equal volumes of dilute nitric acid R and water R , 
Source Bismuth hollow-cathode lamp. 

Wavelength 223.06 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying ( 2.2.32) 

Maximum 1.0 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve with heating 0.300 g in 10 mL of a mixture of 
2 volumes of perchloric add R and 5 volumes of water R. 

To the hot solution, add 200 ml of water R and 50 mg of 
xylenol orange triturate R. Titrate with 0.1 M sodium edetate 
until a yellow colour is obtained. 

1 mL of 0.1 M sodium edetate is equivalent to 20.00 mg of BL 

STORAGE 

Protected from light. 

___ -PhEur 


Bisoprolol Fumarate 

(Ph. Eur. monograph 1710) 



ch 3 


ho^c 


co 2 h 


C4 & H 6 aN 2 0i2 
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Action and use 

Beta-adrenoceptor antagonist 

Preparation 

Bisoprolol Tablets 

PbEur ______ 

DEFINITION 

(2i?5)-1 -[4- [[2-(1 -Methyletihoxy) ethoxy] methyl] phenoxyj-3- 
[(1 -methylethy 1)amino] propan-2-ol fumarate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

.Appearance 

White or almost white, slightly hygroscopic powder. 

Solubility 

Very soluble in water, freely soluble in methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison bisoprolol fumarate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve die substance to be examined and the reference 
substance separately in methanol R. evaporate and dry the 
residues at 60 C1 C at a pressure not exceeding 0.7 kPa and 
record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile Rl, water for chromatography R 
(20:80 VIV). 

Test solution Dissolve 25 mg of the substance to be examined 
in the solvent mixture and dilute to 25,0 mL with the solvent 
mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 2,0 mL of this 
solution to 10.0 mL with die solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
bisoprolol for peak identification CRS (containing impurities A 
and E) in 1.0 mL of the solvent mixture. 

Reference solution (c) Dissolve die contents of a vial of 
bisoprolol for system suitability CRS (containing impurity G) in 
i .0 mL of the solvent mixture. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: ociadecylsilyl silica gel for chromatography R 

(5 nm); 

— temperature: 20 ± 2 "C. 
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Mobil* phase: 

— mobile phase A : 10 g/L solution of phosphoric acid R ; 

— mobile phase B: 10 g/L solution of phosphoric acid R in 
acetonitrile Rl; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent WV) 

0-4 

95 

5 

4 - a 

95*80 

5*20 

a - is 

SO 

20 

15-34 

80*20 

20* 80 

34 - 36 

20 

80 


STORAGE 

In an airtight container! protected from light* 

IMPURITIES 

Specified impurities A, E, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use); B, C> 
D, F, K L, N, & R ; 5, T y U. 


Flotv rate 1.0 naL/min. 

Detection Spectrophotometer at 225 mn. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with bisoprolol for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to fumaric acid and impurities A and 
E; use the chromatogram supplied with bisoprolol for system 
suitability CRS and the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity' G* 
Relative mention With reference to bisoprolol (retention 
time - about 18 min): impurity A = about 0.5; 
impurity G = about LI; impuriry E - about L2, 

System suitability: reference solution (c): 

— peak-to-valley ratio: minimum 2.5, where H r = height 
above the baseline of the peak due to impuriry G and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
bisoprolol 

Limits: 

— impurity G: not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) {0.5 per cent); 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurity E: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— unspecified impurities : for each impurity, not more than 
0*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0*5 per cent); 

— disregard Emm 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent); disregard the peak due to fumaric acid. 

Water (2.5JI) 

Maximum 0*5 per cent, determined on 1.000 g. 

Sul fated ash (2.4.14) 

Maximum 0* 1 per cent, determined on 1,0 g* 

ASSAY 

Dissolve 0,300 g in 50 mL of anhydrous acetic acid R< Titrate 
with 0.1 M perchloric acid , determining the end-point 
p otcntiometrical ly (2.2.2(f). 

1 mL of 0J M perchloric add is equivalent to 38*35 mg 
of 


A 


. jj 

ar\d enantiomer 


y CH ^ 

CH 3 


OH 

A* (2/?S)-l -(4-hydroxymethyl-phenoxy)*3- 
i so prop y 1 ammopropa n-2-ol, 



B. (2RS)-1 -isopropylam Lno- 3- f 4- (2-p ropoxy- 
eihoxyme th yl)phenoxy ] propan- 2 -ol, 



H OH 




yCH, 

CH a 


r 

CH 


CHj 


C* 1 -{4-[4-(2-hydroxy^isopropylamino- 

pro poxy) b enzyl ] phenoxy ] - 3-bopropyl amin oprop an-2-ol. 



yCH 3 

ch 3 


D* l-[4-[4-(2-hydroxy-3- 

i sopropy 1 aminop ropoxy )benzy loxv Imethyl] phenoxy] -3- 
isopropy) aminopropan- 2 -ol, 
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E. (£Z)-[3-[4-(2-isopropoxy- 
e ch oxy methyl )phcnoxy] a llyI ] isopropyl amine* 




F* (2 R$) -2* [ 4-{2-i soprop oxy-ethoxymethyl) ph enoxy] -3- 
isopropylaminopropan-S-olj 


G. (2ffS)-l-[4- 

[ [ (2- is op ropoxy ethoxy) methoxy] methy I ] phenoxy] - 3- 
i sopropyl aminop ropan-2-ol, 



K. 2-isopropoxyethyJ 4-[[(27?S)-2-hydroxy-3- 
(isopropy la m i no) p ropy 1] oxy ] benzoate, 



L ^ {[ (2RS) -2-hvdroxy-3~ 

(isopropy !anuno)propyl] oxy] benzaldehy de, 



N. (2/f5)-l-f4-[(2-ethoxyethox>0methyl]phenox> r ]-3- 
tsopropy 1 am inopra pa n- 2 -cl, 



Q. (2/?S)-Hisopropylamino)-3-[4~ 

(2-methoxy e th oxy) meth y I ] p henoxypropan -2-ol, 



jo 


yCH 3 

CH 3 

and enantiomer 


R< (2i?S)-l -(isapropylamino)-3-{4-meth>iphenoxy)propan-2- 

ol 



S, 4-hydroxybenzaldehyde, 


o 



T. 4*[ (3 -isopropyl-2-oxo-1 * 3-oxazol idin-5- 
yl) methoxy] benz aldehyde* 


XT 


CH, 

CH, 


U. 5- [ [4~{hydroxymethy 1) phenoxy] methyl ] - 3 -isopropyl -1 *3- 
oxazol idin-2 -one. 

____- - --- PhBr 


Bleomycin Sulfate 

Bleomycin Sulphate 
(Ph Bur monograph 0976) 



Action and use 

Cytotoxic antibacterial. 

Preparation 

Bleomycin Injection 
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PhBr _ 

DEFINITION 

Sulfate of a mixture of gly copeptides produced by 
Streptotnyces vertidlhts or by any other means; the 2 principal 
components of the mixture are JV-[3- 
(dimethylsulfonio) propyl] bleomycin amide (bleomycin A*) 
and N- (4- (carbamimidoylamino) butyl} bleomycina mide 
(bleomycin B 2 ). 

Potency 

Minimum 1500 IU/mg (dried substance), 

CHARACTERS 

Appearance 

White or yellowish-white, very hygroscopic powder. 

Solubility 

Very soluble in water, slightly soluble in anhydrous ethanol, 
practically insoluble in acetone. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the test for 
composition. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time and size to 
the 2 principal peaks in the chromatogram obtained with 
reference solution (a), 

B. It gives the reactions of sulfates (2.J.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and its absorbance ( 2.2,25) at 
430 nm ts not greater than 0 . 10 . 

Dissolve 0.200 g in water R and dilute to 10.0 mL with the 
same solvent. 

pH (2.2.3) 

4.5 to 6 . 0 . 

Dissolve 50 mg in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Composition 

Liquid chromatography (2.2.29): use die normalisation 
procedure. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in water R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (a) Dissolve the contents of a vial of 
bleomycin sulfate CRS in water I? and dilute to 10.0 mL with 
the same solvent. 

Reference solution (b) Dilute L5 mL of reference solution (a) 
to 100-0 mL with water R. 

Column: 

— sizer. I — 0.25 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(7 pm). 

Mobile phase: 

— mobile phase A: methanol R y 

— mobile phase B: dissolve 0.060 g of sodium 
pemanesulfanate R in 900 mL of acetic acid (4.8 g/L 
C 2 H 4 O 2 ), add 1.86 g of sodium edetate R y dilute to 
1000 mL with the same solvent and adjust to pH 4.3 
with ammonia R; 


Time Nobile phase A Mobile phase B 

(min)(per cent V/V\ (per cent V/V) 

0 - 60 10 -> 40 90 -► 60 

60 - end 40 60 


Flow rate l .2 mlimin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

J?«n time Until impurity D is eluted (about 80 min). 

Relative retention With reference to bleomycin A 2 : 
impurity D = L5 to 2.5. 

System suitability. 

— resolution: minimum 5 between the peaks due to 
bleomycin A? (l 5t principal peak) and bleomycin B 2 
(2 nd principal peak) in the chromatogram obtained with 
reference solution (a); 

— signal-lo-notse ratio: minimum 20 for the principal peak in 
the chromatogram obtained with reference solution (b); 

— repeatability: maximum relative standard deviation of 
2 per cent for the principal peak after 6 injections of 
reference solution (a). 

Limits: 

— bleomycin Ac. 55 per cent to 70 per cent; 

— bleomycin By 25 per cent to 32 per cent; 

— sum of bleomycin A> and By minimum 85 per cent; 

— impurity D: maximum 5.5 per cent; 

— sum of impurities other than D: maximum 9.5 per cent; 

— disregard limit: 0,1 per cent of the total. 

Copper 

Maximum 200 ppm, 

Atomic absorption spectrometry (2.2.23 1 Method I). 

Test solution Dissolve 50 mg in water R and dilute to 10,0 mL 
with the same solvent. 

Reference solution Dilute l .0 mL of copper standard solution 
(10 ppm Cuj R to 10.0 mL with water R . 

Source Copper hollow-cathode lamp. 

Wavelength 324.7 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying (2.2.31) 

Maximum 3,0 per cent, determined on 50 mg by drying at 
60 C at a pressure not exceeding 0.67 kPa for 3 h> 

Bacterial endotoxins (2.6.14) 

Less than 5 IU/mg, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Carry' out the microbiological assay of antibiotics (2,7.2) 3 
using the diffusion method. Use bleomycin sulfate CRS as the 
chemical reference substance. 

STORAGE 

In an airtight container, at a temperature of 2 C to 8 C. 

If the substance is sterile, store in a sterile, airtight, tamper¬ 
proof container. 

IMPURITIES 

Specified impurities D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): A , B, 
C. 
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A. R = OH: bleomycinic acid* 

B. R = NH-[CH 2 ] 3 -NH-[CH 2 ] Jr NH 2 : bleomycin A 5j 

C. R = NH- [CH2]^NH-C(=NH)-NH-[CH 2 ] 4 -NH- 
Cf^NHJ-NHa: bleomycin B tl , 

D. R “ demethylbleomvcin A 2 . 

.---—--- PttEur 


Refined Borage Oil * 

Refined Starflower Oil 

(Refined Borage (Starflower) Oil, Ph Bur monograph 2105) 
Ph fir______ 


Unsaponifiable matter (2,5.7) 

Maximum 2.0 per cent, determined on 5.0 g. 

Alkaline impurities (2.4.19) 
li complies with the test. 

Composition of fatty acids (2.4.22, Method A) 

Use the mixture of calibrating substances in Table 2.4.22.-3. 
Composition of the fatty-acid fraction of the oil: 

— saturated fatty adds of chain length less than C f6 : maximum 
0.3 per cent* 

— palmitic add: 9.0 per cent to 12.0 per cent, 

— pcdmitokic add : maximum 0,6 per cent, 

— stearic acid: 2.0 per cent to 6,0 per cent* 

— aide add : 12.0 per cent to 22.0 per cent* 

— tinoldc add: 30.0 per cent to 41.0 per cent, 

— gammadinoknic add : 17.0 per cent to 27.0 per cent, 

— alphadindmic acid : maximum 0.5 per cent, 

— arachidk add: maximum 0.5 per cent, 

— dcosenoic acid. 2.8 per cent to 4,4 per cent, 

— crude add: maximum 3*0 per cent, 

— nervonic add: maximum 4.5 per cent. 

Brassicasterol (2.4.22) 

Maximum 0,3 per cent in the sterol fraction of the oil. 

Water (2.5.52) 

Maximum 0,1 per cent, determined on LOO g. 

STORAGE 

Under an inert gas, in a well-filled, airtight container, 
protected from light. 

LABELLING 

The label states, where applicable, that the oil is suitable for 
use in the manufacture of parenteral preparations* 

_________ PhEtw 


DEFINITION 

Fatty oil obtained from seeds of Borago officinalis L. 
by extraction and/or expression. It is then refined. A suitable 
antioxidant may be added, 

CHARACTERS 

Appearance 

Clear, light yellow or yellow liquid. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent), 
miscible with light petroleum. 

Relative density 

About 0*921. 

Refractive index About 1.476. 

IDENTIFICATION 

First identification B 
Second identification A 

A. Identification of fatty oils by thin-layer chromatography 
(2.3.2). 

Results The chromatogram obtained is similar to the 
corresponding chromatogram shown in Figure 2.3.2,-L 

B. Composition of fatty acids (see Tests). 

TESTS 

Acid value (2.5.1) 

Maximum 0,5, or maximum 0.3 if intended for use in the 
manufacture of parenteral preparations. 

Peroxide value (2.5.5, Method A) 

Maximum 10,0, or maximum 5*0 if intended for use in the 
manufacture of parenteral preparations. 


Borax * * 

Sodium Borate; Sodium Tetraborate * 

(Ph. Bur. monograph 0013) 

Na 2 B 4 0 7 ,10H 2 O 381.4 1303-96-4 

PhEur _______ 

DEFINITION 

Disodium tetraborate dccahydrate* 

Content 

99.0 per cent to 103.0 per cent of Na2B 4 O 7 ,10H2O. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, colourless crystals 
or crystalline masses, efflorescent. 

Solubility 

Soluble in water, very soluble in boiling water, freely soluble 
in glycerol. 

IDENTIFICATION 

A. To 1 mL of solution S (see Tests) add 0.1 mL of sulfuric 
add R and 5 mL of methanol R and ignite. The flame has a 
green border. 

B. To 5 mL of solution S add 0,1 mL of phenolphthaldn 
solution R. The solution is red. On the addition of 5 mL of 
glycerol (85 per cent) R the colour disappears. 

C. Solution S gives the reactions of sodium (23.1). 
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TESTS 
Solution S 

Dissolve 4.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 1 00 mL with the same solvent. 

Appearance of solution 

Solution S is clear (22 j) and colourless (2.2.2, Method If). 
pH (223) 

9.0 to 9.6 for solution S* 

Sulfates (2.4.13) 

Maximum 50 ppm* determined on solution S. 

Use in this test 1.0 mL of acetic acid R. Prepare the standard 
using a mixture of 3 mL of sulfate standard solution 
(10 ppm SO 4 ) R and 12 mL of distilled water R. 

Ammonium (2.4.1) 

Maximum 10 ppm. 

Dilute 6 mL of solution S to I 4 mL with rearer R. Prepare 
the standard using a mixture of 2,5 mL of ammonium 
standard solution (1 ppm NH 4 ) R and 7.5 mL of water R. 

Arsenic (2.4.2 t Method A) 

Maximum 5 ppm, determined on 5 mL of solution S, 
Calcium (2.4.3) 

Maximum 1 00 ppm, determined on solution S. 

Prepare the standard using a mixture of 6 mL of calcium 
standard solution (10 ppm Co) R and 9 mL of distilled water R. 

Heavy metals (2,4,8) 

Maximum 25 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Ph) R. 

ASSAY 

Dissolve 20 g of mannitol /fin 100 mL of water R , heating if 
necessary, cool and add 0.5 mL of phenolphthalein solution R 
and neutralise with 0 r l M sodium hydroxide until a pink 
colour is obtained. Add 3.00 g of the substance to be 
examined, beat until dissolution is complete, cool, and titrate 
with / M sodium hydroxide until the pink colour reappears, 

I mL of l Af sodium hydroxide is equivalent to 0.1907 g 
of N 82 B 4 O 7 )! OHjO. ‘ 

_ PtiEtr 


Boric Acid 

(Ph Eur monograph 0001) 

H,B0 3 61.8 

Ph Sir __-__ 

DEFINITION 
Content 

99.0 per cent to 100.5 per cent. 

CHARACTERS 
Appearance 

White or almost white, crystalline powder, colourless, shiny 
plates greasy to the touch, or white or almost white crystals. 

Solubility 

Soluble in water and in ethanol (96 per cent), freely soluble 
in boiling water and in glycerol (85 per cent). 

IDENTIFICATION 

A. Dissolve 0.1 g by gently heating in 5 mL of methanol /?, 
add 0.1 ml, of sulfuric add R and ignite the solution. 

The flame has a green border. 



10045-35-3 


B. Solution S (see Tests) is add (2,2.4). 

TESTS 
Solution S 

Dissolve 3.3 g in 80 mL of boiling distilled water R, cool and 
dilute to 100 mL with carbon dioxide-free water R prepared 
from distilled water R, 

Appearance of solution 

Solution S is dear (2,2,1) and colourless (2.2.2, Method If). 
pH (.223) 

3.8 to 4.8 for solution S. 

Solubility in ethanol (96 per cent) 

The solution is not more opalescent than reference 
suspension II (2,2,1) and is colourless (2,2,2, Method II), 
Dissolve 1.0 g in 10 mL of boiling ethanol (96 per cent) R 

Organic matter 

It does not darken on progressive heating to dull redness. 

Sulfates { 2.4.13 ) 

Maximum 450 ppm. 

Dilute 10 mL of solution S to 15 mL with dtmfkd water R. 

Heavy- metals (2,4.8) 

Maximum 15 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using a mixture of 2.5 mL of lead standard 
solution (2 ppm Ph) R and 7.5 mL of water R. 

ASSAY 

Dissolve 1 .000 g with hearing in 100 mL of water R 
containing 15 g of mannitol R. Titrate w'ith / Af sodium 
hydroxide, using 0.5 mL of phemlphthakin solution R as 
indicator, until a pink colour is obtained. 

1 mL of / AJ sodium hydroxide is equivalent to 61.8 mg 
of H 3 BO 5 . 

_____ . toe* 


Botulinum Toxin Type A ; ** 

for Injection ***** 

(Ph Eur monograph 2113) 

PtiSu ____ 

DEFINITION 

Botulinum toxin Eype A for injection is a dried preparation 
containing purified botulinum neurotoxin type A, w hich may 
be present in the form of a complex with haemagglutmms 
and non-toxic proteins, Botulinum ncurotoxin type A or its 
hacmagglutinin complex is prepared by a suitable purification 
process of the liquid supernatant from a broth-culture of a 
suitable strain of Clostridium botulinum type A. 

The purified complexes consist of several proteins and can be 
of various sizes. The largest complex (relative molecular mass 
of about 900 000 ) consists of a 150 000 relative molecular 
mass ncurotoxin, a 130 000 relative molecular mass non¬ 
toxic protein and various haemagglutinins ranging between 
relative molecular mass 14 000 and 43 000 . The purified 
toxin moiety is composed of only the same \ 50 000 relative 
molecular mass ncurotoxin as is found in the 900 000 
relative molecular mass ncurotoxin complex, which is initially 
produced as a single chain and further cleaved (nicked) by 
endogenous proteases into a fully active, disulfide-linked, 

54 000 relative molecular mass light chain and a 97 000 
relative molecular mass heavy chain. 
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The preparation is reconstituted before use, as stated on the 
label. 

PRODUCTION 
GENERAL PROVISIONS 

Production of the toxin is based on seed cultures, managed 
in a defined seed-lot system in which the ability to produce 
toxin is conserved. The production method must be shown 
to yield consistently product of activity and profile 
comparable to that of lots shown in clinical studies to be of 
adequate safety and efficacy. 

The production method is validated to demonstrate that the 
product, if tested, would comply with the general test of 
abnormal toxicity (2.6*9) using not less than the maximum 
human clinical dose, in the presence of a suitable amount of 
specific botulinum type A antitoxin used for neutralisation. 
The production method and stability of the finished product 
and relevant intermediates are evaluated using the tests 
below. Such tests include the specific toxin activity per 
milligram of protein of purified toxin in an appropriate 
functional model of toxin activity and may be supported by 
tests confirming the presence of botufinum toxin type A, and, 
if appropriate, associated non-toxic proteins. 

BACTERIAL SEED LOTS 

A highly toxigenic strain of C. botulinum of known toxin 
type A and confirmed absence of genes encoding other 
botulinum toxins (particularly botulinum toxin types B and 
F), with known origin and history, is grown using suitable 
media. The bacterial strain, used for the master seed lot, 
shall be identified by historical records that include 
information on its origin and the tests used to characterise 
the strain. These will include morphological, cultural, 
biochemical., genetic and serological properties of the strain. 
The master seed lot and the working seed lot, w’here 
applicable, must be demonstrated to have identical profiles. 
Only a seed lot that complies with the following requirements 
may be used. 

Identification 

Each seed lot is identified as containing pure cultures of 
C. botulinum type A bacteria with no extraneous bacterial or 
fungal contamination. 

Microbial purity 

Each seed lot complies with the requirements for absence of 
contaminating micro-organisms. The purity of bacterial 
cultures is verified by methods of suitable sensitivity. These 
may include inoculation into suitable media and examination 
of colony morphology. 

Phenotypic parameters 

Each seed lot must have a known fatty acid profile, sugar 
fermentation profile (glucose, lactose, mannose, etc.) and 
proteolytic activity and must demonstrate relevant lipase, 
lecithinase and gelatinase activity. 

Genetic purity 

Each seed lot must have information on the toxin gene 
sequence and comply with requirements for the absence of 
other genes encoding other toxin serotypes. 

Production of active toxin 

A bacterial strain producing a high yield of active toxin, as 
determined by an acute toxicity assay, is suitable. Seed lots 
demonstrate a capability of producing at least a minimum 
toxicity level appropriate for the manufacturing process and 
scale* 


MANUFACTURER S REFERENCE PREPARATIONS 

During development, reference preparations are established 
for subsequent verification of batch consistency during 
production and for control of the bulk purified toxin and 
finished product. They are derived from representative 
batches of botulinum toxin type A that are characterised as 
described under Bulk Purified Toxin. 

The reference preparations are suitably characterised for their 
intended purpose and are stored in suitably sized aliquots 
under conditions ensuring their suitability, 

BULK PURIFIED TOXIN 

C. botulinum type A strain is grown anaerobically, in suitable 
media, from which cultures arc selected for step-up 
incubations under a suitably controlled anaerobic atmosphere 
through the seed culture and bulk fermentation stages to 
allow maximum production of toxin. The toxin is purified by 
suitable methods to remove nucleic acids and components 
likely to cause adverse reactions. 

Only a purified toxin that complies with the following 
requirements may be used in the preparation of the final 
bulk. For each test and For each product, limits of acceptance 
are established and each new purified toxin must comply 
with these limits. 

Residual reagents 

Removal of residual reagents used in purification steps is 
confirmed by suitable limit tests or by validation of the 
process. 

Nucleic acids 

Removal of nucleic acids is confirmed by suitable limit tests 
or by validation of the process. 

Immunological identity 

The presence of specific type A toxin is confirmed by a 
suitable immunochemical method (2.7 ,1)* 

Specific activity 

The specific activity is confirmed in a mouse model of 
toxicity or by in vvvofex vivo methods validated with respect 
to the LD go assay and expressed in mouse LD 50 units per 
milligram of protein. Specific activity must not be less than 
1 x 10 8 mouse LD 5C) units per milligram of protein for the 
150 000 relative molecular mass neurotoxin and must not be 
less than 1 x 10 7 mouse LD 50 units per milligram of protein 
for the 900 000 relative molecular mass neurotoxin complex* 

Protein 

The total protein concentration is determined by a suitable 
method. An acceptable value is established for the product 
and each batch must be shown to comply with die limits. 

Protein profile 

Identity and protein composition are determined by 
polyacrylamide gel electrophoresis (2*2*2/) under reducing or 
non-reducing conditions or by other suitable physicochemical 
methods such as size-exclusion chromatography (2*2.20), 
comparing with suitable reference standards. 

Total viable count 

It complies with the limits approved for the particular 
product. 

FINAL BULK 

The final bulk is prepared by adding approved excipients to 
the bulk purified toxin. The solution is filtered through a 
bacteria-retentive filter. If human albumin is added, it 
complies with the monograph Human albumin 
solution (0255). 
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FINAL LOT 

The final bulk is distributed aseptically into sterile, tamper¬ 
proof containers. Uniformity of fill is verified during filling 
and the test for uniformity of content £2,9.6) is nor required. 
The containers are closed so as to prevent contamination. 
Only a final lot that is within the limits approved for the 
particular product and is satisfactory with respect to each of 
the requirements given below under Identification, Tests and 
Assay may be released for use. 

pH (Z2.J) 

The pH of the reconstituted product is within ±0,5 
pH units of the limit approved for the particular product. 

Water 

Not more than the limit approved for the particular product. 

IDENTIFICATION 

The presence of botulinum toxin type A is confirmed by a 
suitable immunochemical method £2.7. /). 

TESTS 

Sterility (2.6, /) 

It complies with the test for sterility. 

Bacterial endotoxins (2.6J4) 

Less than 10 rU per vial. 

ASSAY 

In accordance w ith the provisions of the European 
Convention for the Protection of Vertebrate Animals Used 
for Experimental and Other Scientific Purposes, tests must 
be carried out in such a way as to use the minimum number 
of animals and to cause the least pain, suffering, distress or 
lasting harm. The LD 50 assay is associated with severe 
suffering of animals and manufacturers are strongly 
encouraged to develop and validate assays that will reduce 
the number of animals used, or refine or replace the test 
procedure with the goal of promoting animal welfare. 

The potency of the reconstituted product is determined by 
an LI> 5 <( assay in mice or by a mediod validated with respect 
to the LD 50 assay. The potency is expressed in terms of the 
LD 50 for mice or relative to the reference preparation. 

For determination of the I D$ 0> graded doses of the product 
are injected in era peri tone ally into groups of mice and the 
I.D50 is calculated by the usual statistical methods (5.2) from 
the mouse lethality in each group. A suitable reference 
preparation is assayed in parallel; the potency of the toxin is 
expressed relative to the reference or the value found for the 
reference is within suitable limits defined in terms of the 
assigned potency. 

After validation with respect to the LD, n assay {reference 
method), the product may also be assayed by other methods 
that are preferable in terms of animal welfare, For example 
mouse bioassays using paralysis as the end-point, ex vivo 
assays using mouse phrenic nerve diaphragm, endopeptidase 
assays in vitro and celTbased assays. 

For alternative replacement methods the potency is 
calculated with respect to a suitable reference preparation 
calibrated in mouse LD W units. 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the slated potency. 

The confidence limits (P = 0.95) are not less than 

80 per cent and not more than 125 per cent of the estimated 

potency. 

The test may be repeated but when more than 1 test is 
performed, the results of all valid tests must be combined in 
the estimate of potency. 


LABELLING 

The label states: 

— the number of units of toxin per vial with a statement 
that units are product specific and not applicable to other 
preparations containing botulinum toxin type A; 

— the name and the volume of the diluent to be added for 
reconstitution of the dried product. 

____ Fti£ur 


Botulinum Toxin Type B tor * * 

Injection ***** 

(Ph Eur monograph 2581) 

RrEur _ 

DEFINITION 

Botulinum toxin type B for injection is a liquid preparation 
containing purified botulinum neurotoxin type B, which may 
be present in the form of a complex with haem agglutinins 
and non-toxic proteins. Botulinum neurotoxin type B or its 
haemagglutinin complex is prepared by a suitable purification 
process of the liquid supernatant from a broth-culture of a 
suitable strain of Clostridium botulinum type B. Suitable 
stabilisers may be added. 

The toxin is present in its native form as a complex of 
neurotoxin and non-toxin proteins and haemagglutinins with 
a total relative molecular mass of approximately 700 000, 

The neurotoxin is synthesised by the bacterium as a single- 
chain polypeptide of approximately 150 000 relative 
molecular mass that is activated during the fermentation 
process via a proteolytic cleavage (nicking) by endogenous 
proteases. The nicked protein is a fully active double-chain 
polypeptide consisting of a heavy chain (100 000 relative 
molecular mass) and a light chain (50 000 relative molecular 
mass), connected by a disulfide bond. 

PRODUCTION 
GENERAL PROVISIONS 

Production of the toxin is based on seed cultures, managed 
in a defined seed-lot system in which the ability to produce 
toxin is conserved. The production method must be shown 
to yield consistently product of activity and profile 
comparable to that of lots shown in clinical studies to be of 
adequate safety and efficacy. 

The production method is validated to demonstrate that the 
product, if rested, would comply with the general test of 
abnormal toxicity (2.6.9) using not less than the maximum 
human clinical dose, in the presence of a suitable amount of 
specific botulinum type B antitoxin used for neutralisation. 
The production method and stability of the finished product 
and relevant intermediates are evaluated using the tests 
below. Such tests include the specific toxin activity per 
milligram of protein of purified toxin in an appropriate 
functional model of toxin activity' and may be supported by 
tests confirming the presence of botulinum toxin type B, and, 
if appropriate, associated non-toxic proteins. 

BACTERIAL SEED LOTS 

A highly toxigenic strain of C. botulinum of known toxin 
type B and confirmed absence of genes encoding other 
botulinum toxins {particularly botulinum toxin types A 
and F), with known origin and history, is grown using 
suitable media. The bacterial strain, used for the master seed 
lot, shall be identified by historical records that include 
information on its origin and the tests used to characterise 
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the strain- These will include morphological, cultural 
biochemical, genetic and serological properties of the strain. 
The master seed lot and the working seed Sot, where 
applicable, must be demonstrated to have identical profiles. 
Only a seed lot that complies with the following requirements 
may be used. 

Identification 

Each seed lot is identified as containing pure cultures of 
C. bomftnuni type B bacteria with no extraneous bacterial or 
fungal contamination. 

Microbial purity 

Each seed lot complies with the requirements for absence of 
contaminating micro-organisms. The purity of bacterial 
cultures is verified by methods of suitable sensitivity. These 
may include inoculation into suitable media and examination 
of colony morphology. 

Phenotypic parameters 

Each seed lot must have a known fatty arid profile, sugar 
fermentation profile (glucose, lactose, mannose, etc.) and 
proteolytic activity and must demonstrate relevant lipase, 
lecithins sc and gdatinase activity. 

Generic purity 

Each seed lot must have information on the toxin gene 
genomic location and on the toxin gene sequence, and 
comply with requirements for the absence of other genes 
encoding other toxin serotypes. 

Production of active toxin 

A bacterial strain producing a high yield of active toxin, as 
determined by an acute toxicity assay, is suitable. Seed lots 
demonstrate a capability of producing at least a minimum 
toxicity level appropriate for the manufacturing process and 
scale. 

MANUFACTURER'S REFERENCE PREPARATIONS 
During development, reference preparations are established 
for subsequent verification of batch consistency during 
production and for control of the bulk purified toxin and 
finished product. They are derived from representative 
batches of botulinum toxin type B that are characterised as 
described under Bulk Purified Toxin. 

The reference preparations are suitably characterised for their 
intended purpose and are stored in suitably sized aliquots 
under conditions ensuring their suitability'. 

BULK PURIFIED TOXIN 

C* botulimtm type B strain is grown anaerobically, in suitable 
media, from which cultures are selected for step-up 
incubations under a suitably controlled anaerobic atmosphere 
through the seed culture and bulk fermentation stages to 
allow maximum production of toxin. The toxin is purified by 
suitable methods to remove nucleic adds and components 
likely to cause adverse reactions. 

Only a purified toxin that complies with the following 
requirements may be used in the preparation of the final 
bulk. For each test and for each product, limits of acceptance 
are established and each new purified toxin must comply 
with these limits. 

Residual reagents 

Removal of residual reagents used in purification steps is 
confirmed by suitable limit tests or by validation of the 
process. 

Nucleic acids 

Removal of nucleic acids is confirmed by suitable limit tests 
or by validation of the process. 


Immunological identity 

The presence of specific type B toxin is confirmed by a 
suitable immunochemical method (2,7.1)* 

Specific activity 

The specific activity is confirmed in a mouse model of 
toxicity or by in vwofex vivo methods validated with respect 
to the LD^o assay and expressed in mouse LD^ units per 
milligram of protein. Specific activity must not be less than 
1 x 10 H mouse LD^ units per milligram of protein. 

Protein 

The total protein concentration is determined by a suitable 
method. An acceptable value is established for the product 
and each batch must be shown to comply with the limits. 

Protein profile 

Identity' and protein composition are determined by 
polyacrylamide gel electrophoresis (2.231) under reducing or 
non-reducing conditions or by other suitable physicochemical 
methods such as size-exclusion chromatography (2,230) i 
comparing with suitable reference standards. 

Tola! viable count 

Jt complies with the limits approved for the particular 
product* 

FINAL BULK 

The final bulk is prepared by adding approved excipients to 
the bulk purified toxin. The solution is filtered through a 
bacteria-retentive filter. If human albumin is added, it 
complies with the monograph Human albumin 
solution (0255), 

FINAL LOT 

The final bulk is distributed aseptically into sterile, tamper¬ 
proof containers. Uniformity' of fill is verified during filling 
and the test for uniformity of content (2,9.t 5) is not required* 
The containers are dosed so as to prevent contamination. 
Only a final lot that is within the limits approved for the 
particular product and is satisfactory with respect to each of 
the requirements given below under Identification, Tests and 
Assay may be released for use. 

pH (2.23) 

The pH of tire product is within ± 0.5 pH units of the limit 
approved for the particular product. 

IDENTIFICATION 

The presence of botulinum toxin cype B is confirmed by a 
suitable immunochemical method (2,7.1), 

TESTS 

Sterility (2,6.1) 

It complies with the test for sterility. 

Bacterial endotoxins ( 2.6.14) 

Less than 10 IU per vial 

ASSAY 

In accordance with the provisions of the European 
Convention for the Protection of Vertebrate Animals Used 
for Experimental and Other Scientific Purposes, tests must 
be carried out in such a way as to use the minimum number 
of animals and to cause the least pain, suffering* distress or 
lasting harm. The LD 50 assay is associated with severe 
suffering of animals and manufacturers are strongly 
encouraged to develop and validate assays that will reduce 
the number of animals used, or refine or replace the test 
procedure with the goal of promoting animal welfare* 

The potency of the product is determined by an LD 50 assay 
in mice or by a method validated with respect to the LD 50 
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assay. The potency is expressed in terms of the LD 5( > for 
mice or relative to the reference preparation. 

For determination of the LD 50 , graded doses of the product 
are injected mtraperiioneaHy into groups of mice and the 
LD 5 q is calculated by the usual statistical methods (5J) from 
the mouse lethality in each group. A suitable reference 
preparation is assayed in parallel; the potency of the toxin is 
expressed relative to the reference or the value found for the 
reference is within suitable limits defined in terms of the 
assigned potency. 

After validation with respect to the LD* 0 assay (reference 
method), the product may also be assayed by other methods 
that are preferable in terms of animal welfare, for example 
mouse bioassays using paralysis as the end-point* ex vivo 
assays using mouse phrenic nerve diaphragm* endopeptidase 
assays in vitro and cell-based assays. 

For alternative replacement methods the potency is 
calculated with respect to a suitable reference preparation 
calibrated in mouse LD 5t) units. 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits (P - 0,95) are not less than 

80 per cent and not more than 125 per cent of the estimated 

potency. 

The test may be repeated but when more than 1 test is 
performed, the results of all valid rests must be combined in 
the estimate of potency, 

LABELLING 

The label states the number of units of toxin per vial with a 
state mem that units are product specific and not applicable 
to other preparations containing borulinum toxin type B. 

______ Ph&r 


Bovine Serum * * 

(Ph. Bur. monograph 2262) * * * 

PfiE&— ____ 

DEFINITION 

Liquid fraction of blood obtained from the ox (Bos taurtds L.) 
and from w T hich cells* fibrin and dotting factors have been 
removed. 

Different types of bovine serum are used: 

— adult bovine serum obtained at slaughter from catlle that 
are declared fit for human consumption; 

— ccdf serum obtained at slaughter from animals, fit for 
human consumption, before the age of 12 months; 

— new-born calf serum obtained at slaughter from animals 
before the age of 20 days; 

— foetal bovine serum obtained from normal foetuses from 
dams fit for human consumption; 

— donor bovine serum obtained by repeated bleeding of donor 
animals from controlled donor herds. 

77/15 monograph provides a general quality specification for bovine 
serum , Various measures are applied during the production of 
bovine serum aimed at obtaining a product that is acceptable as 
regards viral safety. No single measure y nor the combination of 
measures outlined below can guarantee complete viral safety hut 
they rather reduce the risk involved in the use of scrum in the 
manufacture of medicinal products. It is therefore necessary for the 
manufacturer of a medicinal product to take account of this when 
choosing the serum for a particular use by making a risk 
assessment 


PRODUCTION 

All stages of serum production are submitted to a suitable 
quality management system, 

Traceability of serum is maintained from the final container 
to the abattoir of origin (for blood collected from slaughtered 
animals) or to the herd of origin (for blood collected from 
donor animals). 

Further guarantee of the safely and quality of serum may be 
ensured by the use of a controlled donor herd. Where serum 
is obtained from such a herd, the animals are subjected to 
regular veterinary examination to ascertain their health status. 
Animals introduced into the herd are traceable as regards 
source, breeding and rearing history. The introduction of 
animals into the herd follows specified procedures, including 
defined quarantine measures. During the quarantine period 
the animals arc observed and tested to establish that they are 
free from all agents and antibodies from which the donor 
herd is claimed to be free. It may be necessary to test the 
animals in quarantine for freedom from additional agents, 
depending on factors such as information available on their 
breeding and rearing history. It is recommended that animals 
in the herd should not be vaccinated against bovine viral 
diarrhoea virus. Tests are carried out for any agent and/or 
antibody from which the herd is claimed to be free. 

Serum is obtained by separation of the serum from blood 
cells and clot under conditions designed to minimise 
microbial contamination. Serum from a number of animals is 
pooled and a batch number is allocated to the pool. 
Appropriate steps are taken to ensure homogeneity of the 
harvested material, intermediate pools and the final batch. 
Suitable measures (for example filtration) are taken to ensure 
sterility or a low bioburden. Before further processing, the 
scrum is tested for sterility or bioburden. General and 
specific tests for viral contaminants are carried out as 
described below. 

A step or steps for virus inactivation/removal are applied to 
serum intended for production of immunological veterinary 
medicinal products. Unless otherwise justified and authorised 
for a particular medicinal product, a step or steps for virus 
inacttv'atiorL-'removal are applied to serum intended for 
production of human and non-immunological veterinary 
medicinal products. 

INACTIVATION 

The inactivation procedure applied is validated with respect 
to a suitable representative range of viruses covering different 
types (enveloped, non-enveloped, DNA, RNA viruses). 

The optimal choice of relevant and model viruses depends 
strongly on the specific inactivation/removal procedure; 
representative viruses with different degrees of resistance to 
the type of treatment must be included, Bovine viral 
diarrhoea virus must be included in the viruses used for 
validation. Serum free from antibodies against bovine viral 
diarrhoea virus is used in part or all of the validation studies. 
For bovine serum intended for use in immunological 
veterinary medicinal products* for inactivation by gamma 
irradiation a minimum dose of 30 kGy is applied, unless 
otherwise justified and authorised. 

Critical parameters for the method of virus 
inacrivation/removal are established and the parameters used 
in the validation study arc strictly adhered to during 
subsequent application of the procedures to each batch of 
scrum. 

For inactivation by gamma irradiation, critical parameters 
include: 
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— the temperature; 

— packaging configuration; 

— distribution of dosimeters to assess the effective dose 
received by the product whatever its position; 

— the minimum and maximum dose received. 

QUALITY CONTROL TESTS APPLIED TO EACH 
BATCH 

A suitable sample size for each batch is established. Specific 
tests for viral contaminants are validated with respect to 
sensitivity and specificity. The cell cultures used for general 
tests for viral contaminants are shown to be sensitive to a 
suitable range of potential contaminants. Control cells used 
in the tests are cultivated, where relevant, with a bovine 
serum controlled and inactivated as described in this 
monograph. Scrum free from antibodies to bovine viral 
diarrhoea virus is required for validation of the effect of 
antibodies on the detection limits for bovine viral dianhoea 
virus. 

Tests carried out on the batch prior to treatment 

The following tests are carried out on the serum (before any 
virus inactivation/removal steps, where applicable). 

Tests far viral contaminants General tests supplemented by 
specific tests are carried out. 

General tests Validated tests are carried out by inoculation of 
the serum on at least 2 distinct cell lines, one of which is of 
bovine origin. The cell lines used are suitable for detecting 
haemadsorbing viruses such as bovine parainfluenza virus 3 
and cytopathic agents such as bovine herpesvirus 1. 

Specific tests far viral contaminants (if not detected by general 
tests)* where relevant in view of the country of origin of the serum 
Blue tongue virus, bovine adenovirus, bovine parvovirus, 
bovine respiratory syncytial virus, bovine viral diarrhoea virus, 
rabies virus and reovirus. Depending on the country of 
origin, specific tests for other viruses may be needed. 

The animal health status of countries is defined by the 
‘Office International des Epizootics* (QIE) * 

For serum to be subjected to a virus inactivation/removal 
procedure, if evidence of viral contamination is found in any 
of the tests described above, the serum is acceptable only if 
the virus is identified and shown to be present in an amount 
that has been shown in a validation study to be effectively 
inactivated. 

For serum that is not to be subjected to a virus 
inactivation/removal procedure, if evidence of viral 
contamination is found in any of the tests described above, 
the serum is not acceptable. 

A test for bovine viral diarrhoea virus antibodies is carried 
out; an acceptance criterion for the litre is established taking 
account of the risk assessment. 

Composition The content of a suitable selection of the 
following components is determined and shown to be within 
the expected range for the type of serum: cholesterol, a-, p* 
and y-globulin, albumin, creatinine, bilirubin, glucose, serum 
aspartate transaminase (SAST, formerly SCOT - serum 
glutamic-oxaloacetic transaminase), scrum alanine 
transaminase (SALT, formerly SGPT - glutamic-pyruvic 
transaminase), phosphorus, potassium, calcium, sodium and 
pH. 

Tests carried out on the batch post-treatment 

If bovine viral diarrhoea virus was detected before vims 
inactivation/removal, the following test for bovine viral 
diarrhoea virus is carried out after virus inacrivation/removal. 
Test for bovine viral diarrhoea virus A validated test for bovine 
viral diarrhoea virus is carried out, for example by inoculation 


into susceptible cell cultures, followed by not fewer than 
3 subcultures and detection by immunostaining. No evidence 
of the presence of bovine viral diarrhoea virus is found, 

IDENTIFICATION 

A. The electrophoretic pattern corresponds to that for serum 
and is consistent with the type (foetal or other) of bovine 
serum. 

B. Bovine origin is con finned by a suitable immunochemical 
method (2.7J). 

TESTS 

Osmolality (2.2,35) 

280 m os mol/kg to 365 mos mol/kg for foetal bovine serum 
and 240 mos mol/kg to 340 mosmol/kg for other types. 

Total protein (2,5.J3) 

30 mg/mL to 45 mg/mL for foetal bovine serum and 
minimum 35 mg/mL for other types. 

Haemoglobin 

Maximum 4 mg/mL, determined by a validated method, 
such as spectrophotometry. 

Bacterial endotoxins (2,6.14) 

Less than 10 IU/mL for donor bovine serum, less than 
25 IU/mL for foetal bovine serum, less than 100 IU/mL for 
other types. 

Sterility (2.6.1) 

It complies with the test. Use 10 mL for each medium. 

My coplasmas (2.6.7) 

It complies with the test. 

STORAGE 

Frozen at — 10 Cor below, 

LABELLING 

The label states: 

— the type of serum; 

— where applicable, that the serum has been inactivated and 
the inactivation method; 

where the serum has been inactivated by gamma 
irradiation, the target minimum dose of the irradiation 
procedure. 

^ _ _ PhEvt 


Bretylium Tosilate 


Br 



C 18 H 24 BrN0 3 S 414.4 61-75-6 

Action and use 
Antiarrhythmic, 

Preparation 
Bretylium Injection 

DEFINITION 

Bretylium Tosilate is 2-bromobenzyl-N- 

ethyldimethylammonium-p-toluencsuJfonate. It contains not 

less than 99.0% and not more than 101.0% of 

C 18 H 2 4 BrNOiS, calculated with reference to the dried 

substance. 
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CHARACTERISTICS 

A white, crystal!Lne powder. It melts at about 98", It exhibits 
polymorphism- 

Freely soluble in water y in ethanol (96%) and in methanol, 

IDENTIFICATION 

A, The infrared absorption spectrum, Appendix II A, is 
concordant with the reference spectrum of bretylium tosilate 
(RS 030). If the spectra are not concordant, dissolve a 
quantity of the substance being examined in the minimum 
volume of acetone by hearing on a water bath at 50 , 
evaporate to dryness at room temperature under a current of 
nitrogen and prepare a new spectrum of the residue. 

B. Carry out the method for thin-layer chromatography. 
Appendix III A, using the following solutions in water . 

(1) 0.5% w/v of the substance being examined. 

(2) 0,5% w/v of bretylium tosilate BPCRS* 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a silica gel F 254 precoated plate (Merck plates are 
suitable). 

(b) Use the mobile phase as described below. 

(c) Apply 10 pL of each solution. 

(d) Develop the plate to 15 cm. 

(e) After removal of the plate, dry it in a current of air and 
examine under ultraviolet light (254 nm). 

MOBILE PHASE 

15 volumes of glacial acetic acid , 30 volumes of water and 
75 volumes of bman-l-ol 

CONFIRMATION 

The two principal spots in the chromatogram obtained with 
solution (1) correspond to those in the chromatogram 
obtained with solution (2). 

TESTS 

Acidity 

pH of a 5 .0% w/v solution, 5,0 to 6.5, Appendix V L. 

Clarity' and colour of solution 

A 5.0% w/v solution is clear, Appendix IV A, and colourless, 
Appendix IV B, Method II. 

Related substances 

Carry out the method for liquid chromatography^ 

Appendix III D, using the following solutions in mobile 
phase. 

(1) 0,20% w/v of the substance being examined, 

(2) 0,002% w/v of the substance being examined. 

(3) 0.05% w/v of bretylium tosilate BPCRS and 0.05% w/v of 
2-bromohenzyldimethylammc hydrochloride BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4.6 mm) packed 
with particles of silica the surface of which has been modified 
by chemically bonded phenyl groups (5pm) (Spherisorb 
Phenyl is suitable), 

(b) Use isocratic elution and the mobile phase described 
below, 

(c) Use a flow- rate of 2 mL per minute. 

(d) Use an ambient column temperature, 

(e) Use a detection wavelength of 265 nm. 

(0 Inject 20 pL of each solution. 


MOBILE PHASE 

0.5 volume of triethylammc, 2 volumes of glacial acetic add , 

19 volumes of acetonitrile and 81 volumes of 0.01m sodium 
octanestdfonate , 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution factor between the tw o 
principal peaks is at least 6,0. 

LIMITS 

In the chromatogram obtained with solution (1): 

the area of any secondary peak is not greater than half the area 

of the peak in the chromatogram obtained with solution (2) 

( 0 - 5 %); 

the sum of the areas of all such peaks is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (1%). 

Disregard the peak due to tosilate (retention time, about 
2 minutes) and any peak w T ith an area less than 0,05 times 
the area of the principal peak in the chromatogram obtained 
w r ith solution (2) (0,05%). 

Loss on drying 

When dried to constant weight over phosphorus pentoxide at 
60 at a pressure not exceeding 0.7 kPa, loses not more than 
3,0% of its weight Use 1 g. 

Sulfa ted ash 

Not more than 0,1 %, Appendix IX A. Use 1 g. 

ASSAY 

Dissolve 0.2 g in 50 mL of 1,4-dioxan and carry out 
Method I for notbaqueous titration. Appendix VIII A, using 
0.025m perchloric add VS as titrant and determining the 
end-point potentiometrically. Each mL of 0.025 m perchloric 
add FS is equivalent to 10,36 mg of CigH^rNO^S. 

STORAGE 

Bretylium Tosilate should be kept in an airtight container 
and protected from light. 

IMPURITIES 



Br 

B. 3 -bromo benzy Idime th y 1 a mine, 


jCT"* 

C. 4-bromobenzyldimethylamine. 
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Brimonidine Tartrate * * 

* * 

(Ph. Eur. monograph 2760) * 

H OH 

H OH 

C l5 H r6 BrN s 0 6 442*2 7035^46-5 

Action and use 

Aipha^-adrenoceptor agonist; treatment of hypertension 

Pti£ur ________ 

DEFINITION 

5- Bromo-iV- (imidazol idi n-2-ylid cne) quin oxalin- 6-amine 
(2 /?, 3 R) -2 ,3-dihy droxybutanedioate. 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or slightly yellowish or slightly brownish powder. 

Solubility 

Soluble in water, practically insoluble in anhydrous ethanol 
and in toluene. 

IDENTIFICATION 

A* Specific optical rotation (see Tests)* 

B. Infrared absorption spectrophotometry (2.2,24), 

Comparison brimonidine tartrate CRS . 

TESTS 

Specific optical rotation ( 2 . 2 . 7 ) 

+ 9.0 to f 10*5 (dried substance). 

Dissolve 0.5D g in water R and dilute to 50.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 65.0 mg of the substance to be 
examined in i voter R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with water R. Dilute L0 mL of this solution to 
10.0 mL with water R. 

Reference solution (b) Dissolve the contents of a via! of 
brimonidine for system suitability CRS (containing impurity E) 
in 1,0 mL of water R. 

Column ; 

— size: l = 0.25 m, 0 = 4.6 mm; 

- stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 °C. 

Mobile phase Dissolve 2*6 g of sodium heptanesidfonate R in 
310 mL of methanol R, add 2.5 mL of triethylamine R and 
7.5 mL of glacial acetic acid R r and dilute to 1000 mL with 
water R> Use a freshly prepared mixture. 

Flotv rate 1.0 mL/mm. 

Detection Spectrophotometer at 264 nm. 

Injection 20 pL, 

Run time 3 times the retention time of brimonidine. 
Identification of impurities Use the chromatogram supplied 
with brimonidine for system suitability CRS and the 


chromatogram obtained with reference solution (b) to 
identify the peak due to impurity E. 

Relative retention With reference to brimonidine (retention 
time = about 19 min): impurity* E = about 0.9* 

♦System suitabduy. reference solution (b): 

— resolution: minimum 1 *5 between the peaks due to 
impurity E and brimonidine* 

Calculation of percentage contents; 

— for each impurity, use the concentration of brimonidine in 
reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.2 per cent; 

-— reporting threshold: 0*05 per cent. 

Loss on drying (2JJZ) 

Maximum 0*5 per cent, determined on l .000 g by drying in 
an oven at 105 °C for 3 h. 

Sul fated ash (2.4.14) 

Maximum 0*2 per cent, determined on 1 *0 g* 

ASSAY 

Dissolve 0.350 g in 70 mL of anhydrous acetic acid R using 
sonkation until complete dissolution* Titrate with 0.1 M 
perchloric acid* determining the end-point potentiometrically 
(2.2,20). 

1 mL of 0 .1 M perchloric acid is equivalent to 44*22 mg of 
C 15 H 16 BrN*0*. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical use): A, B, 
Q D f E, F, G. 



A, N-( irnidazolidin-2-ylidene)quinoxalin-6-amine, 



B* 5-bromoquinoxalin-6-amine, 



C, quinoxalin-6-amine, 
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D. 1 -(5-bromoquinoxalin-6- yl) diioure a, 



E. 2-(5-bromcK}uinoxalin-6tyl)guanidine, 



F. 5 -bro mo - N- (1 H- im i d a zo 1- 2-yl)q uinoxalin- 6-amine, 



G. J -(2-aminoc thy 1) - 3 - (5-brom oquinoxalin-6-yl)urea. 
_ ma/r 

Bromazepam ***** 

* * 

(Ph Eur monograph 0879) # * 



Ci^uBtNjO 316.2 1812-30*2 

Action and use 

Benzodiazepine. 

PfiEtf _ 

DEFINITION 

7-Bromo-5-(pyridin-2-yl)-1,3-dihydro-2/f-1,4-benzodiazepim 
2-one, 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish, crystalline powder. 

Solubility 

Practically insoluble in water, slightly soluble or sparingly 
soluble in ethanol (96 per cent) and in methylene chloride. 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2,24). 

Comparison bromazepam CRS 


TESTS 

Related substances 

liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in 9 mL of a mixture of 1 volume of acetonitrile R 
and 8 volumes of methanol R. Dilute to 20,0 mL with an 
11.33 g/L solution of potassium dihydrogen phosphate R 
previously adjusted to pH 7.0 with a 100 g/L solution of 
potassium hydroxide R, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute LO mL of this 
solution to 10.0 mi, with the mobile phase. 

Reference solution (b) Dissolve 5 mg of bromazepam for system 
suitability CRS (containing impurities A, B, C, D and E) in 
5 mL of a mixture of 1 volume of acetonitrile R and 
8 volumes of methanol R. Dilute to 10.0 mL with an 
11.33 g/L solution of potassium dihydrogen phosphate R 
previously adjusted to pH 7.0 with a 100 g/L solution of 
potassium hydroxide R, 

Column: 

— size: I = 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 50 c C. 

Mobile phase Mix 5 volumes of acetonitrile 45 volumes of 
methanol R and 50 volumes of an 1 L33 g/L solution of 
potassium dihydrogen phosphate R previously adjusted to 
pH 7,0 with a 100 g/L solution of potassium hydroxide R, 

Flow rate 1.0 mUruin. 

Detection Spectrophotometer at 235 nm, 

Injection 20 pL. 

Run time 4 times the retention time of bromazepam. 
Identification of impurities Use the chromatogram supplied 
with bromazepam for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C 3 D and E, 
Relative retention With reference to bromazepam (retention 
time = about 5 min): impurity D = about 1.4; 
impurity A - about 1.5; impurity C = about 1,6; 
impurity E = about 2*1; impurity B = about 2.2. 

System suitability : reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
bromazepam and impurity D and minimum 1.2 between 
the peaks due to impurities A and C. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor; impurity A - 1.3; 
impurity B = 1.8; impurity E - 2.1; 

— impurities A, E : for each impurity, not more than the 

area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
{0.2 per cent); 

— disregard limir, 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 
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Loss on drying (2.2.32) 

Maximum 0,2 per cent, determined on 1.000 g by drying at 
80 C C at a pressure not exceeding 2.7 kPa for 4 h. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in 20 mL of anhydrous acetic acid R. 

Add 50 mL of acetic anhydride R. Titrate with 0. 1 M 
perchloric acid , determining the end-point potentiometrically 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 31.62 mg 
of Cj 4 HioBrN^O, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use): C, D. 



A. R = H: (2-amino-5-bromophenyl)(pyridin-2- 
yl) me than one, 

BR — CO-CH 2 -CI: N-[4-bromo-2-(pyridin-2- 
y Icarbony 1) phenyl ] - 2-chloro acetami de ? 

E, R = CO-CH 2 -Br: 2-bromo-iY-[4-bfomo-2-(pyridin-2- 
y Icarbony 1) phenyl] ace tamide. 



C. 7-bromo-5-( 6-methyIpyridin-2-y 1) ■-1,3-dihydro-2if-1,4- 
benzodi azepin -2-one, 



D. 3-amino-6-bromo^4-(pyridin-2-yl)quinoIin-2( 1 H)- one, 
___ PhEur 


Bromhexine Hydrochloride 

(Ph. Eur. monograph 0706) 

nh 2 ' HCi 
Br 

C E4 H 2] Br 2 ClN 2 412.6 

Action and use 

Mucolytic. 




611-75-6 


PhFiir ___ 

DEFINITION 

2}4-Dibromo-6- [[cyclohexyl (methyl) amino] methyl] aniline 
hydrochloride. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, slightly soluble in ethanol 
(96 per cent) and in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification: A, E 
Second identification: Zh C t D, E 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison bromhexine hydrochloride CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R> evaporate to dryness and 
record new spectra using the residues. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL, with the same solvent. 
Reference solution Dissolve 20 mg of bromhexine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Plate TLC silica gel F 254 plate R. 

Mobile phase glacial acetic add R> water R, butanol R 
(17:17:66 VfVfV). 

Application 20 pL. 

Development Over 3/4 of die plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

G. Dissolve about 25 mg in a mixture of 1 mL of dilute 
sulfuric acid R and 50 mL of water R. Add 2 mL of methylene 
chloride R and 5 mL of chloramine solution R and shake, 

A brownish-yellow colour develops in the lower layer, 

D, Dissolve about 1 mg in 3 mL of 0.1 M hydrochloric add. 
The solution gives the reaction of primary aromatic amines 
(2.3.1). 
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E. Dissolve about 20 mg in I mL of methanol R and add 
I mL of water R. The solution gives reaction (a) of chlorides 
(2.3J). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y & (2.2.2, Method II). 

Dissolve 0,6 g in methanol R and dilute to 20 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Buffer solution Dissolve 1.26 g of ammonium formate R in 
850 mL of water R and adjust to pH 4.4 with anhydrous 
formic acid R. Dilute to 1000.0 mL with water R . 

Solvent mixture acetonitrile R, water R (50:50 VfV), 

Test solution Dissolve 50 mg of the substance to be examined 
in the solvent mixture and dilute to 10,0 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 10 mg of bromhexine for system 
suitability CRS (containing impurities C and D) in the solvent 
mixture and dilute to 2.0 mL with the solvent mixture. 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column : 

— size: l - 0.15 m 3 0 = 2.1 mm; 

— stationary phase : end-capped solid core octadecylsilyl silica gel 
for chromatography R ( 2.6 pm); 

— temperature: 30 °Q. 

Mobile phase acetonitrile R> buffer solution (40:60 V!V). 

Flow rate 0.2 mLmin. 

Detection Spectrophotometer at 248 nm. 

Injection 3,0 pL, 

Run rime Twice the retention time of bromhexine. 
Identification of impurities Use the chromatogram supplied 
with bromhexine for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities C and D. 

Relative mention With reference to bromhexine (retention 
time - about 10 min): impurity C = about 0 . 2 ; 
impurity D = about 03, 

System suitability: reference solution (a): 

— resolution: minimum 2,0 between the peaks due to 
impurities C and D. 

Calculation of percentage contents: 

— correction factor, multiply the peak area of impuritv C by 

L6; 

— for each impurity, use the concentration of bromhexine in 
reference solution (b). 

Limits: 

- impurity C: maximum 0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0,2 per cent; 
reporting threshold: 0,05 per cent. 

Loss on drying (2.2.32) 

Maximum 1 .0 per cent, determined on 1,000 g by drying in 
an oven at 105 C, 

Sulfa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 


ASSAY 

Dissolve 0.300 g in 70 mL of ethanol (96 per cent) R and add 
1 mL of 0,1 M hydrochloric add. Carry out a potentiometric 
titration (2.2,20), using 0.1 M sodium hydroxide. Read the 
volume between the 2 points of inflexion. 

1 mL of 0,1 M sodium hydroxide is equivalent to 41.26 mg of 
C 14 H 21 Br 2 ON 2- 
STORAGE 
Protected from light, 

IMPURITIES 

Specified impurities C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify' these 
impurities for demonstration of compliance. See also 5. / 0 , 
Control of impurities in substances for pharmaceutical use): A , B, 
D t B. 



A. ( 2 ~am Lno3,5-d ibromopheny 1 ) me th anol, 


CHO 



B. 2 -a tnino- 3,5 ~dibromobenzaldehyde, 



C. 2 -( [cydohexyl (me thy I) ami no] methyl] ani line, 



D. 4“bromO“2“[[cyclohexy I (me thyl)amino] methyl] aniline. 


and enanttorner 



E. (3/?S)-6 l 8-dibromo-3**cy f dohex\ r l-3-methyl-l t 2 % 3,4- 
tetrahydroquinazo lin- 3- ium. 


Pfi Fur 
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Bromocriptine Mesilate 

(Ph, Eur. monograph 0596) 



C^H^BrNgOaS 751 


22260-51-1 


Action and use 

Dopamine receptor agonist. 

Preparations 

Bromocriptine Capsules 
Bromocriptine Tablets 

PhEiF. __ 

DEFINITION 

(6ai?,9i?)-5-Bromo-iV- [(2/?, 55,1QaS,1QbS)-1 Ob-hydroxy-2- 
(1 -methylerhyI)-5-(2-methyIpropyl)-3j6-dioxooctahydro-8//- 
oxazolo [3,2-a]py rrolo [2,1 -c] pyrazin-2-yl|-7-inetbyl- 
4,6,6a, 7,8,9-hexahydroindolo [ 4,3 -/^] qu ino 1 i ne-9 -car b a xa mide 
mon ometh ane s u 1 fona re, 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

PRODUCTION 

It is considered that alkyl methanesulfonate esters are 
gcnotoxic and are potential impurities in bromocriptine 
mesilate. The manufacturing process should be developed 
taking into consideration the principles of quality risk 
management together with considerations of the quality of 
starting materials, process capability and validation. 

The general methods 2,537. Methyl, ethyl and isopropyl 
methanesulfonate in methanesulfonic add2.538 , Methyl, ethyl 
and isopropyl methanesulfonate in active substances and 2339. 
Methanesulfonyl chloride in methanesulfonic acid are available to 
assist manufacturers, 

CHARACTERS 

Appearance 

White or slightly coloured, fine crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methanol, 
soluble in ethanol (96 per cent), sparingly soluble in 
methylene chloride. 

It is very sensitive to light. 

The identification , tests and assay are to he carried out as rapidly 
as possible, protected from light. 

IDENTIFICATION 

Fust identification: B 

Second identification: A, C, D, E 

A. Ultraviolet and visible absorption spectrophotometry 
(2335). 

Test solution Dissolve 10.0 mg in 10 mL of methanol R and 
dilute to 200.0 mL with 0.01 M hydrochloric add. 

Spectral range 250-380 nm. 

Absorption maximum At 305 nm. 

Absorption minimum At 270 nm. 


Specific absorbance at the absorption maximum 120 to 135 
(dried substance). 

B. Infrared absorption spectrophotometry (2.2.24), 

Comparison bromocriptine mesilate CRS. 

C. Thin-layer chromatography (2337). Prepare the solutions 
immediately before use . 

Solvent mixture ethanol (96 per cent) R, methanol R> methylene 
chloride R (30:30:40 VfVtV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution Dissolve 10 mg of bromocriptine mesilate CRS 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture, 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia R, water R> 2-propanol i?, 
methylene chloride R , ether R (0.1:1.5:3:88:100 VIV/VIV/V). 
Application 10 jjL. 

Development Immediately in an unsaturated tank, over a path 
of 15 cm. 

Drying In a current of cold air for 2 min. 

Detection Spray with ammonium molybdate solution Rd and dry 
at 100 C until the spots appear (about 10 min). 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. To 0.1 g add 5 mL of dilute hydrochloric acid R and shake 
for about 5 min. Filter and add 1 mL of barium chloride 
solution RI. The filtrate remains clear. To a further 0,1 g add 
0,5 g of anhydrous sodium carbonate i?, mbt and ignite until a 
white residue is obtained. Allow to cool and dissolve the 
residue in 7 mL of water R (solution A). Solution A gives 
reaction (a) of sulfates (23.1). 

E. Solution A obtained in identification test D gives 
reaction (a) of bromides (2.5, /). 

TESTS 

Appearance of solution 

The solution is clear (23.1) and not more intensely coloured 
than reference solution B 5 , BY 5 or Y 5 (233, Method II). 
Dissolve 0.25 g in methanol R and dilute to 25 mL with the 
same solvent, 
pH (23 5) 

3.1 to 3.8, 

Dissolve 0.2 g in a mixture of 2 volumes of methanol R and 
8 volumes of carbon dioxide-free water R and dilute to 20 mL 
with the same mixture of solvents. 

Specific optical rotation (2.2.7) 

+ 95 to 4 105 (dried substance). 

Dissolve 0.100 g in a mixture of equal volumes of methanol R 
and methylene chloride R and dilute to 10,0 mL with the same 
mixture of solvents. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture buffer solution pH 2.0 R, methanol R 
(50:50 VIV). 

Test solution Dissolve 0,500 g of the substance to be 
examined in 5.0 mL of methanol R and dilute to 10,0 mL 
w ith buffer solution pH 2. 0 R. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with the solvent mixture. 
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Reference solution (b) Dilute 1,0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
bromocriptine mesilate for system suitability CRS (containing 
impurities A and B) in 1 *0 mL of the solvent mixture. 
Column: 

— size: l - 0.12 m y 0 “ 4 mm; 

-— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

j — mobile phase A: 0.791 g/L solution of ammonium 
carbonate R ; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(”•») 

(per cent V/V) 

(per cent V/V) 

0 - 30 

90 -> 40 

10*60 

30-45 

40 

60 


Flow rate 2 mL/min. 

Detection Spectrophotometer at 300 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with bromocriptine mesilate for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and B. 

Relative retention With reference to bromocriptine: 
impurity C = about L2. 

System suitability, reference solution (c): 

— resolution : minimum 1.1 between the peaks due to 
impurities A and B, 

Limits: 

— impurity A: not more than 0,2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,02 per cent); 

— impurity C: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,4 per cent); 

— impurities B, D, F, G: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0,2 per cent) and 
not more than 1 such peak has an area greater than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— total: not more than 1,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent); 

— disregard limit: 05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent), apart from the peak due to impurity A. 

Loss on drying (2.2.32) 

Maximum 3.0 per cent, determined on 0,500 g by drying 
in vacuo at 80 C for 5 h. 

ASSAY 

Dissolve 0.500 g in 80 mL of a mixture of 10 volumes of 
anhydrous acetic acid R and 70 volumes of acetic anhydride R, 
Titrate with 0.1 M perchloric acid , determining the end-point 
potentiometricaJly (2.2.2U). 

1 mL of 0J M perchloric add is equivalent to 75.1 mg 
of Cj^H^BrNjO^S. 

STORAGE 

In an airtight container, protected from light, at a 
temperature not exceeding -15 C. 


IMPURITIES 

Specified impurities A } B f C, D, E, F, G 


A. (6aJ?,9/?) -5-bromo-7 -methyl- N - [ (2ft, 5 S) -2- 
(1-methy ie thy 1) -5-(2-methyIpropyl)-3 J 6-dioxo- 
2,3,5,6,9,10-hexahydro-8H-oxazolo [3,2-u]pyrrolo [2,1 - 
r]pyrazin-2-yl] -4,6,6 a,7,8 3 9“hexahy droindolo [4,3- 
fg] quinoIine-9-carboxamide (2-bromoanhydro-sc- 
ergocryptine), 


B. (6zR } 9K)-N-[(2R,5S, 10aS,IOb^-Ulb-hydrQxy-2- 

(1 -methy lethy l) -5 - (2-mcthy Ipropy l)-3,6- dioxo oc tahy dro* 
8 H - oxazolo [ 3,2-a] py rro I o [2,1 -e] pyrazin-2-y l] - 7- m e th y 1- 
4,6,6a, 7 s 8,9 -hexahy droindolo [ 4, 3-fg] quinoline- 9- 
carboxamide (a-crgocryptine). 



C. (6af?,95}-5-bromo-^ [(2R,5S>\ OaS, lQbSH0b-hydroxy-2- 
(1 -methy lethyl) -5 - (2-mcthy Iprop y l) - 3,6-dioxooctahy dro~ 
8//-oxazolo[3,2-tf] pyrrolo [2,1 -cjpyrazin-2-yl]-7-methyi- 
4,6, 6a, 7,8,9-hexahy droindolo [4, 3-fg] qu inol ine-9- 
carboxamide {(85)-2-bromo-o£-ergocT>ptine), 



D. (6a/?,9/?)-5-bromo-7-methyl-4,6,6a,7,8,9- 

hcxahydroindolo[4,3-^] quinolme-9-carboxylic acid, 


E. (6ajR J 9/?)-5"bromo-7-methyL4,6,6a,7,8,9- 

hexahy droind ol o [ 4, 3-fg] quinoline- 9-carboxam idc, 
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F. (6ai?*9K)“5-bromo-A/-{(25* 55* 10a5,10b5)-1 0b-hydroxy- 
2- ( 1-methyl ethy l}-5 -(2-me thylpropy 1) - 3 * 6-di oxoo a ahydro- 
8/7-oxazoIo [3*2-a] pyrroio [2,I-c] pyrazin-2-yl] -7-methyl- 
4 5 6 > 6a,7 r 8 3 9-hexahydromdolo 14*3-/^] quinoline- 
9 -carbo xa m idc ((2'5)-2-bromo-a-er gocryptme)* 



G. (6ai?j 9 R) -5-bromo-AT- [(2/?* 5 S, 10 aS, 10b5) -1 Ob-m ethoxy- 
2-{ 1 -methy le ihyl) -5 -(2-me thylpropyl)-3,6-dioxoo ctahydro- 
8/f"Oxazo]o[3j2™a] pyrroio [2,1 -c] pyrazin-2-yl] -7-methyl- 
4 J 6j6a 3 7 J 8,9-hexahydromdolo [4,3-^] quinoline- 
9-carboxamide (2-bromo-10 'b-O-methyl-o:-ergooryp tine)* 

_____ PhEur 


Bromperidol 

(Ph Bur monograph 1178) 



C 2 iH 21 BrFN0 2 420.3 


10457-90-6 


B* Infrared absorption spectrophotometry (2.2.24). 
Comparison brompendol CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of bromperidol CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of bromperidol CRS and 
10 mg of haioperidol CRS in methanol R and dilute to 10 mL 
with the same solvent* 

Plate TLC octadecylsilyl sil&a gel plate R. 

Mobile phase mmhydrcfuran i?, methanol /?, 58 gL solution of 
sodium chloride R (10:45:45 VIViV). 

Application 1 pL* 

Development In an un saturated tank* over 3/4 of the plate* 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b); 

— the chromatogram shows 2 spots which may* however* 
not be completely separated. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve about 10 mg in 5 mL of anhydrous ethanol R. 

Add 0.5 mL of dinitrobenzene solution R and 0.5 mL of 2 M 
alcoholic potassium hydroxide R. A violet colour is produced 
that becomes brownish-red after 20 min. 

E. To 0.1 g in a porcelain crucible add 0.5 g of anhydrous 
sodium carbonate R. Heat over an open flame for 10 min. 
Allow to cool. Take up the residue with 5 mL of dilute nitric 
acid R and filter. To l mL of the filtrate add 1 mL of 
water R. The solution gives reaction (a) of bromides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y? (2.2*2, Method II). 

Dissolve 0.2 g in 20 mL of a 1 per cent VfV solution of lactic 
acid R. 


Action and use 

Dopamine receptor antagonist; neuroleptic, 

Ph Per _ _ __ 

DEFINITION 

4 - [4- (4~B romophen yl) -4-hydroxypiperidin-1 -y 1] -1 - 
(4-fluorophenyl)butan-1 -one. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water* sparingly soluble in methanol 
and in methylene chloride* slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification B, E 

Second identification A, C 3 D, E 

A. Melting point (2.2.14): 156 c C to 159 °C 


Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0*100 g of the substance to be 
examined in methanol R and dilute to 10,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 2.5 mg of bromperidol CRS and 
5.0 mg of haioperidol CRS in methanol R and dilute to 
50,0 mL with the same solvent* 

Reference solution (b) Dilute 5,0 mL of the test solution to 
100*0 mL with methanol R , Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Column: 

— size: l - 0,1 m f 0 = 4.0 mm; 

— stationary phase: base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A : 17 gL solution of teirabutylammonium 
hydrogen sulfate R\ 

— mobile phase B: acetonitrile R; 
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Tune 

Mobile phase A 

Mobile phase B 

{min) 

(per ccnl V/V) 

{per cent V/V) 

0-15 

90450 

10 4 50 

15-20 

50 

50 

20 - 2 5 

90 

10 


Flow ram 1.5 mJVmin, 

Detec non Spectrophotometer at 230 nm, 

Injection 10 pL, 

Relative retention With reference to bromperidol (retention 
time - about 6 min): impurity A = about 0,5; 
impurity B = about 0,8; halo peridot - about 0.9; 
impurity C - about 1.4; impurity D = about 1,5; 
impurity E = about 1,8; impurity F = about 1,85* 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
haloperidol and bromperidol. 

Limits: 

— impurities A t B y C, D } B, F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent); 

— unspecified impurities: for each impurity, not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(1 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Loss on drying ( 2.2.32 ) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 X. 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on L0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0*300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic aad R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0.1 M perchloric acid , using 0.2 mL of 
naphiholbemem solution R as indicator. 

I mL of 0.1 M perchloric acid is equivalent to 42.03 mg 
of C 2 iH 2 jBrFN 02 * 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A f B, C, D s E> F. 



B. 4- [4- (4-bromopheny 1) -4-hyd roxypiperidi n-1 -yl] -1 - 
(2-fluorophenyl)butan-1 -one. 



C. 4-[4-(biphenyl-4-vJ)-4-hydrQXYpipcridin- 1 -yl] -1 - 
(4-fluorophenyl)butan-1 -one. 



D< 4-[4-(4-bromophenyl)-4-hydroxypiperidin-1 -yl] -1 
(3-ethyl-4-huoropheny 1) b uta n-1 -one > 


Br 



E. 4- (4-(4-bromopheny l)-4-hydroxypiperidin-1 -yl] -1 - [ 4- [ 4 “ 
(4-bromophenyl)-4-hydro>c\piperidin-1 -yl]phenyl]butan-1 - 
one, 



F* 4- [4-(4'- brom ob i p he ny 1- 4-yI) -4-hydroxyp iperidin-1 -yl] -1 - 
(4-fl u orophenyl) b u tan-1 -one. 

_ _ ___ PfiFur 



A. 1 -(4-fl uo roph eny 1) -4- (4-hy droxy-4-pheny Ipiperidin-1 - 
yl)butan-l-one, 
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Bromperidol Decanoate 

(Ph Eur monograph 139?) 



Br 


C 31 H 41 BrFN0 3 574,6 75067-66-2 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

PhEir _ 

DEFINITION 

4- (4-B romophenv 1) - 3 - [4- (4-ft uoropheny 1) -4- 
oxobutyl]piperidin-4-yI decanoate. 

Content 

98.5 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, very soluble in methylene 
chloride, soluble in ethanol (96 per cent), 
mp About 60 Z C. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 

Comparison bromperidol decanoate CRS. 

B. To 0*3 g in a porcelain crucible add 0,5 g of anhydrous 
sodium carbonate R. Heat over an open flame for 10 min. 
Allow to cool. Take up the residue with 5 mL of dilute nitric 
acid R and filter. To 1 mL of the filtrate add 1 mL of 
water R. The solution gives reaction (a) of bromides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution B 5 (2.2.2, Method 11). 

Dissolve 2,0 g in methylene chloride R and dilute to 20 mL 
with the same solvent* 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and protect from light. 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 2.5 mg of bromperidol 
decanoate CRS and 2,5 mg of haloperidol decanoate CRS in 
methanol R and dilute to 50-0 mL with the same solvent. 
Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with methanol R. Dilute 1,0 mL of this solution to 
10,0 mL with methanol R. 

Column: 

— size: / = 0.1 m, 0 = 4.0 mm; 

— stationary phase: base-deactivated oaadecylsUyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A: 27 g/L solution of tetrahuty'fammomttm 
hydrogen sulfate R; 


— mobile phase B: acetonitrile 


Time 

Mobile phane A 

Mobile phase tS 

(min) 

(per cent VfV) 

(per cent VfV) 

D - 30 

SO + 40 

20 -> 00 

30-35 

40 

60 

35-40 

40 SO 

60 -> 20 


Flow rate l ,5 mlVmin* 

Detection Spectrophotometer at 230 nm* 

Injection 10 pL. 

Relative retention With reference to bromperidol decanoate 
(retention time = about 24 min); impurity G - about 0*10; 
impurity L = about 0.15; impurity H = about 0.8; 
impurity A = about 0.89; impurity 1 = about 0*91; 
impurity B - about 0.96; haloperidol 
decanoate = about 0.98; impurity F “ about 1,10; 
impurity C = about 1.15; impurity K - about 1.2; 
impurity E = about L23; impurity D = about 1.25. 

System suitability: reference solution (a); 

— resolution: minimum 1.5 between the peaks due to 
haloperidol decanoate and bromperidol decanoate. 

Limits : 

— impurities A, B, C, D, E, F, G, H, I, J, K: for each 
impurity, not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— unspecified impurities: for each impurity, not more than 
0*2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.5 per cent); 

— disregard limit: 0. \ times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32!) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 30 C. 

Sulfatcd ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g in a platinum 
crucible* 

ASSAY 

Dissolve 0*450 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R 
Titrate with 0.1 At perchloric acid , using 0.2 mL of 
mphtholbenzein solution R as indicator* 
l mL of 0.1 M perchloric acid is equivalent to 57.46 mg 
of C 3 |H 4 |BrFN0 3 * 

STORAGE 

Protected from light, at a temperature below* 25 C* 

IMPURITIES 

Specified impurities A, B, G, D, E, F, G, H, I, J, K 
Other detectable impurities (the following substances w r ould, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify' these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): L. 
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A. \ *[4*{4-ftuorophcny])-4-oxobuty 1J-4-pbcxiylpiperidin-4-y l 
decanoate, 


F. 4-{biphcn>1-4-yl)-1 -[4-(4-fliJorophenyI)-4- 
oxobut>'l)piperidin*4-yl decanoate. 




B. 4-(4*bromophenyl)- 1 -[4-(2-fluoropheny])-4~oxobutyl) 
piperidin-4-yl decanoate, 


G. 4-[4-(4«bmmopheny))-4-hydroxypiperidin-l-y])~l 
(4-fluon>phenyl)butan-l -one (bromperidol). 




C. 4-{4-bromophe ny 1)- I *[4-(3-ethy 1-4-fluorophenyI)-4- 
oxobut>’l)-piperidin^t-yl decanoate. 


Br 



O 


Dh 4-(4-bromophenylH -[4-[4-[4-(4-bromophenyi)-4- 
hydroxypiperidin-1 -yl] phenyl ] -4-oxobutyl] piperidin-4-yi 
decanoate, 


H. 4-{4-bromopheny1)-1 -[4-(4-fluorophenyl)-4- 
oxobutyl]piperidin-4-yl octanoate. 


1. 4-{4-bromopheny])-1 - [4-(4-6uorophenyl)-4- 
oxob ury 1 ] piperidin -4 -y 1 non anoa te, 





J, 4-{4-bromophenylH-[4-(4-fluorophenyl)-4- 
oxobutyl ] piperid m-4*y l unde eanoatc. 



O 


E. 4-(4 '-bromobiphenyl^yl)- J*[4-(4*fluorophenyl)~4- 
oxobutyl] piperidin-4-yl decanoate, 


K, 4-(4-bromophenyl)-l“[4-(4-fluorophenyl)-4- 
oxobutyl) piperidin-4-yl dodecanoate, 
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L. l-(4~fluoropheny])cthanone. 


PhEuf 


Brompheniramine Maieate 

(P/l Eur. monograph 0977) 


o 




C «D,H 

^CO^H 


CaoH^BrN^ 435.5 980-71-2 


Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In a current of air for 5 min. 

Defection Examine in ultraviolet light at 254 run. 

Results The chromatogram obtained with the test solution 
shows 2 dearly separated spots; the upper spot is similar in 
position and size to the spot in the chromatogram obtained 
with the reference solution. 

E. To 0.15 g in a porcelain crucible add 0.5 g of anhydrous 
sodium carbonate R. Heat over an open flame for 10 min. 
Allow to cool Take up the residue in 10 mL of dilute nitric 
add R and filter. To l mL of the filtrate add 1 mL of 
water R The solution giv es reaction (a) of bromides (2.1./)* 

F, Optical rotation (see Tests). 

TESTS 

Appearance of solution 

The solution is clear (2.2.7) and not more intensely coloured 
than reference solution BY tl (2.2.2, Method If). 

Dissolve 2,0 g in methanol R and dilute to 20 mL with the 
same solvent. 


Action and use 

Histamine HI receptor antagonist; antihistamine. 

Preparation 

Brompheniramine Tablets 

Pti&jr ___ 

DEFINITION 

(3/^-3-(TBromophenyl>A r ,A'~dimethyl-T(pyridin-2- 
yl)propan-1*amine (Z)-butcnedtoate. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, freely soluble in ethanol (96 per cent), in 
methanol and in methylene chloride. 

IDENTIFICATION 

First identification C, F. 

Second identification A t B, D t E f F. 

A. Melting point (2.2.14): 130 C to 135 C. 

B. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25). 

Test solution Dissolve 65 mg in a 10.3 g/L solution of 
hydrochloric aad R and dilute to 100,0 mL with the same 
solution. Dilute 5.0 mL of this solution to 100.0 mL with a 
10,3 g/L solution of hydrochloric add R. 

Spectral range 220-320 nm. 

Absorption maximum At 265 nm. 

Specific absorbance at the absorption maximum 190 to 210. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison brompheniramine maieate CRS. 

D. Thin-layer chromatography (2.2.27). 

Terr solution Dissolve 0.10 g of the substance to be examined 
in methanol R and dilute to 5,0 mL with the same solvent. 
Reference solution Dissolve 56 mg of maleic acid R in 
methanol R and dilute to 10 mL with the same solvent, 

Plate TLC silica gel F 2 *h plate R. 

Mobile phase water /?, anhydrous formic add /?, methanol if, dt- 
isopropyl ether R (3:7:20:70 V/VfViV). 


pH (2.2.2) 

4.0 to 5.0. 

Dissolve 0.20 g in 20 mL of carton dioxide-free water R 

Optical rotation (2.2.7) 

-0.20° to + 0.20* (measured in a 2 dm tube). 

Dissolve 2.5 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Gas chromatography (2.2.28). 

Test solution Dissolve 0.100 g of the substance to be 
examined in 10.0 mL of methykne chloride R . 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with methylene chloride R. Dilute 1.0 mL of this 
solution to 10.0 mL with methylene chloride R. 

Reference solution (b) Dissolve 10 mg of chlorphmaminc 
maieate CRS (impurity A) and 10 mg of pheniramine 
maieate CRS (impurity C) in methylene chloride R and dilute 
to 5 mL with the same solvent. To 2,5 mL of the solution 
add 2.5 mL of the test solution. 

Column: 

— material: fused silica; 

— size: l - 30 m, 0 = 0.32 mm; 

— stationary phase: polymcthylphenylsiloxane R (film thickness 
0.5 pm). 

Carrier gas nitrogen far chromatography R, 

Flow rate 1.0 mL/min. 

Split ratio 1:5. 

Temperature: 

— column: 205 C; 

— injection port artd detector 250 C. 

Detection Flame ionisation. 

Injection 1 pL. 

Run time l .2 times the retention time of brompheniramine. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A and C. 

Rdaiivc retention With reference to brompheniramine 
(retention time = about 34 min); impurity C = about 0.4; 
impurity A = about 0.7. 
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System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity A and brompheniramine, 

Litnits: 

— impurities A, C: for each impurity* not more than 4 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) {0.4 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (JO ppm Pb) R. 

Loss on drying (2.2*32) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 ~'C for 3 h. 

Sulfated ash (2,4,14) 

Maximum 0J per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.260 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0. 1 M perchloric acid , determining the end-point 
potentiometrically (2.2.20). 

1 mL of 0J M perchloric acid is equivalent to 21.77 mg 
of C 2 oH 23 BrN 2 0 4 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, C 



A. (3ifc$)-3-(4-ch lomphenyl)-AyV-dimeihyl-3 -(pyri din-2- 
yI) propan-1 -amine (ch lorphenamin e), 



and enaaiiomer 


C. (3RS) -A f , N-dimethyl-3-phe n y I- 3- (pyridin-2-yl) p ropan-1 - 
amine (pheniramine). 

_ Ph Fit 


Bronopol 


Br N0 2 

HO^>C^.OH 

C^oBrNO,, 200,0 52-51-7 

Action and use 

Antibacterial preservative. 

DEFINITION 

Bronopol is 2-bromo-2-nitropropane-!,3-dioL It contains not 
less than 99.0% and not more than 101.0% of C^H^BrNO^, 
calculated with reference to the anhydrous substance. 

CHARACTERISTICS 

White or almost white crystals or crystalline powder. 

Freely soluble in tcater and in ethanol (96%); slightly soluble 
in glycerol and in liquid paraffin. 

IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of bronopol (RS 031). 

B. Dissolve 0.1 g in 10 mL of waters add 10 mL of 
7.5m sodium hydroxide and, carefully with constant stirring 
and cooling, 0.5 g of nickel-aluminium alloy. Allow the 
reaction to subside, filter and carefully neutralise with nitric 
acid. The resulting solution yields reaction A characteristic of 
bromides^ Appendix VL 

C. Melting pointy after drying over phosphorus penmxide at a 
pressure not exceeding 0.7 kPa, about 130 , Appendix V A. 

TESTS 

Acidiry or alkalinity 

pH of a 1% w/v solution, 5.0 to 7.0, Appendix V L. 

Related substances 

Carry out the method for liquid chromatography. 

Appendix III D, using the foliow'ing solutions in the mobile 
phase. 

(1) 0,2% w/v of the substance being examined. 

(2) Dilute a volume of solution (1) to produce a solution 
containing 0.0002% w/v of the substance being examined. 

(3) 0.001 % w/v each of 2-methyL2~nnropropan -/, 3-diol and 
rm (hydroxymethyl) n itromethane. 

(4) 0,0002% w/v each of 2-methyl-2-nitropropane-l,3-diol, 
2-nitrocthanol, sodium bromide and 
tris(hydrox> r methyl)nitromethane and 0.2% w/v of the 
substance being examined. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (15 cm x 4.6 mm) packed 
with octadecyhilyl silica gel for chromatography {5 pm) 
(Phenomenex Luna Cl8 (2) is suitable). 

(b) Use isocratk elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use a column temperature of 35". 

(e) Use a detection wavelength of 214 am. 

(f) Inject 20 pL of each solution. 

(g) For solution (I) allow the chromatography to proceed for 
at least 3 times the retention lime of the principal peak. 

MOBILE PHASE 

1 volume of a 10% v/v solution of onhophosphoric acid , 

30 volumes of acetonitrile and 189 volumes of tvater , adjust 
the pH to 3.0 using 2 m sodium hydroxide. 




1-328 Brotizolam 


2017 


SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (4): 

the resolution factor between the peaks due to sodium bromide 
and tris(hydrGX)methyi)mtramcthane is at least 1,0; 
the resolution factor between the peaks due to 
iris (hydroxymethyl) niuom ethane and 2-nitro ethanol is at 
least L5, 

LIMITS 

In the chromatogram obtained with solution (1); 
the area of any peak corresponding to 2-mcthyl-2- 
nitropropane'l,3-diol and tris(hydroxymethyl)nitromethane 
are not greater than the area of the corresponding peaks in 
the chromatogram obtained with solution (3) (0*5% of each); 
the area of any other secondary peak is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (0.1%). 

Sulfa ted ash 

Not more than 0.1%, Appendix IX A, 

Water 

Not more than 0.5% w/w, Appendix IX C, Method I B. 

Use 5 g. 

ASSAY 

In a flask fitted with a reflux condenser dissolve 0.4 g in 
15 mL of water and add 15 mL of 7.5m sodium hydroxide. 
Slowly, with caution, add 2 g of nickel-aluminium alloy 
through the reflux condenser, agitating the flask whilst 
cooling under running water. Allow" the mixture to stand for 
10 minutes and boil for 1 hour. Cool and filter under 
reduced pressure, washing the condenser, flask and residue 
with 150 mL of water. Combine the filtrate and washings, 
add 25 mL of nunc acid and 40 mL of 0.1m silver nitrate PS, 
shake vigorously and titrate with 0. 1m ammonium thiocyanate 
VS using ammonium iron (tit) sulfate solution R2 as indicator. 
Repeat the operation without the substance being examined. 
The difference between the titrations represents the amount 
of silver nitrate required. Each mL of 0. 1m silver nitrate VS is 
equivalent to 20.00 mg of C 3 H 6 BrN0 4 . 

STORAGE 

Bronopol should be protected from light* 


Brotizolam 

(PL Ear. monograph 2197) 


C^H 10 BrCIN.,S 

Action and use 

Benzodiazepine. 



** * 

* * 
it it 

* 


57801-81-7 


PftEtr ___ 

DEFINITION 

2“Bromo-4-(2-chlorophenyi)*‘9-methyl-6f/-thieno-[3 J 2- 
f\ [ l,2,4]-triazolo[4,3-a] [l,4]diazepine. 


Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or yellowish powder. 

Solubility 

Practically insoluble in water, sparingly soluble or slightly 
soluble in methanol, slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2*24). 

Comparison brotizolam CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and prepare the solutions immediately before use. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in acetonitrile R and dilute to 50,0 mL with the 
same solvent. 

Reference solution (a) Dilute 1*0 mL of the test solution to 
100*0 mL of acetonitrile R. Dilute 1.0 mL of this solution to 
10.0 mL with acetonitrile R. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of brotizolam impurity B CRS in 50 mL 
of acetonitrile R . Dilute 2 mL of this solution to 20 mL with 
acetonitrile R. 

Column: 

— size: l - 0.15 m, 0 - 4.6 mm; 

— stationary* phase: octylsifyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 C C. 

Mobile phase: 

— mobile phase A: 2 g/L solution of sodium heptanesulfonate 
monohydrate R\ 

— mobile phase B ; mix 25 volumes of a 2 g'L solution of 
sodium heptanesulfonate R and 75 volumes of acetonitrile R; 


Time 

Mobile phase A 

Mobile phaie 8 

(min) 

<uer cent V/V\ 

(per cent V/W 

0-4 

63 

37 

4-15 

63 -4 12 

37 -+88 


Flow rate 2.0 mL/min* 

Detection Spectrophotometer at 242 nm. 

Injection 5 pL. 

Relative retention With reference to brotizolam (retention 

time = about 7*4 min): impurity A = about 0.5; 

impurity B = about 0.9* 

System suitability : reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity B and brotizolam. 

Limits: 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 
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— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dissolve 0.67 g in 20.0 mL of methanol R , mix and filter. 
Loss on drying (2,2.32) 

Maximum 0,5 per cent, determined on l .000 g by drying m 
an oven at 105 C. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on l .0 g. 

ASSAY 

Dissolve 0.150 g in a mixture of 25 mL of glacial acetic 
acid R and 50 mL of acetic anhydride R. Titrate to the second 
point of inflexion with 0,1 M perchloric acid, determining the 
end-point potentiometrically (2.2.20), 

1 mL of 0 . / M perchloric acid is equivalent to J 9.68 mg 
of C 15 H l0 BrClN 4 S. 

IMPURITIES 

Specified impurities B. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities m substances for pharmaceutical me): A, 



A. R l = CH^j R2 = Hi 4-(2-chlorophenyi)-9~meihyI-6f/- 
chieno[3,2-/] [ 1,2,4]triazolof4,3-tf] [l,4]diazepine 

(do sbromobrotizolam), 

B. Rl - H, R2 = Br: 2-bromo-4-(2-chIorophenyl)-67f- 
ihicno [3,2-/] [ l ,2,4] triazolo[4,3“tf] [1,4] diazepine 

(de sme th y 1 brotizol am). 

__ PhEur 


Buclizine Hydrochloride 



C 28 H 33 aN 2 ,2HCl 506.0 


129-74-8 


Action and use 

Histamine H 4 receptor antagonist; antiemetic. 

DEFINITION 

Buclizine Hydrochloride is (J?5)-l*(4-f£n-butylbenzyl)-4- 
(4-chlorobenzhydryl)piperazine dihydrochloride, It contains 
not less than 99.0% and not more than 100.5% of 
C^sH^ClN^HCl, calculated with reference to the dried 
substance. 

CHARACTERISTICS 

A white or slightly yellowish, crystalline powder. 

Practically insoluble in zvater, sparingly soluble in propane-1,2- 
diol ; very slightly soluble in ethanol (96%), 

IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of buclizine 
hydrochloride (RS 032). 

B, A 0,25% w/v solution in ethanol (50%) yields reaction A 
characteristic of chlorides. Appendix VI. 

TESTS 

Related substances 

Carry out the method for liquid chromatography, 

Appendix III D, using four solutions in the initial mobile 
phase containing (1) 0,0010% w/v of the substance being 
examined, (2) 0.50% w/v of the substance being examined, 
(3) 0.0010% w/v of 

J t 4-bis(4-chlorobentshydryl)piperazine BPCRS and (4) 

0.50% w/v of buclizine hydrochloride impurity standard BPCRS, 
The chromatographic procedure may be carried out using a 
stainless steel column (20 cm x 4 mm) packed with 
octadecylsilyl silica gel for chromatography (10 pm) (Nucleosil 
CIS is suitable). Use as the initial mobile phase 0,01m sodium 
heptanesidfonate in a mixture of 55 volumes of water and 
45 volumes of acetonitrile and as the final mobile phase 0. 01m 
sodium heptanesulfonatc in a mixture of 20 volumes of water 
and 80 volumes of acetonitrile. Before use, adjust the pH of 
both the initial and final mobile phases to 4.0 with 1m 
orthophosphoric addl Carry out a linear gradient elution with a 
flow rate of 2 mL per minute for 30 minutes and maintain 
the final mobile phase for 10 minutes with the same flow 
rate. Use a detection wavelength of 230 nm. 

The test is not valid unless the chromatogram obtained with 
solution (4) closely resembles the chromatogram supplied 
with buclizine hydrochloride impurity standard BPCRS, 

In the chromatogram obtained with solution (2) the area of 
any peak corresponding to 1,4-bis(4-chlorobenzhydry4>- 
piperazine is not peater than the area of the peak obtained in 
the chromatogram with solution (3) and the area of any 
other secondary peak is not greater than the area of the peak 
in the chromatogram obtained with solution (I), 
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Loss on drying 

When dried to constant weight at 100” to 105% loses not 
more than 1.0% of its weight. Use 1 g« 

Sulfated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Carry out Method I for nan-aqueous titration^ 

Appendix VIII A, using 0.4 g and determining the end point 
potentiometrically. Each mL of 0. 1m perchloric acid VS is 
equivalent to 2530 mg of C 2 eH 33 C]N2>2HCl. 

IMPURITIES 

A. 1,4-bis (4-chloro benzhy dry 1) piperazine, 

B. 4-chlorobenzhydrol, l-(4-chlorabenzhydryl)piperazine, 
4-chJ oroben zophenone. 


Budesonide 

(Ph. Bur. monograph 1075) 



CH 3 

end epimer ai 


C* 


C 25 H 34 0, 430.5 51333-22-3 

Action and use 

Glucocorticoid. 

Preparations 

Budesonide Aqueous Nasal Spray 
Budesonide Inhalation Powder 
Budesonide Inhalation Powder* pre-dispensed 
Budesonide Nebuliser Suspension 
Budesonide Pressurised Inhalation 

Ph Pur ______ 

DEFINITION 

Mixture of the C-22S (epimer A) and the C-22i? (epimer B) 
epimers of 1 6a, 17-[(lJ?5)-butylidenebis(oxy)]-l 1(1,21 - 
dihydroxypregna-1,4-diene-3,20-dione. 

Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, sparingly soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A „ 

Second identification B, C, D. 

A. Infrared absorption spectrophotometry' (2,2.24). 
Comparison budesonide CRS . 

B, Thin-layer chromatography (2.2.27). 

Solvent mixture methanol R, methylene chloride R (10:90 ViV). 


Test solution Dissolve 25 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 25 mg of budesonide CRS in the 
solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 12.5 mg of marncmolom 
acetomde CRS in reference solution (a) and dilute to 5 mL 
with reference solution (a), 

Plate TLC silica gel F 2 ^4 plate R. 

Mobile phase Add a mixture of L2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 jiL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm, 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R; heat 
at 120 C for 10 min or until the spots appear and allow to 
cool; examine the chromatograms in daylight and in 
ultraviolet light at 365 nm. 

Results B The principal spot in the chromatogram obtained 
with the test solution is similar in positron, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b); 

the chromatogram shows 2 clearly separated spots. 

C. Dissolve about 2 mg in 2 mL of sulfuric acid R. Within 
5 min a yellow colour develops. Within 30 min the colour 
changes to brown or reddish-brown. Cautiously add the 
solution to 10 mL of water R and mix. The colour fades and 
a clear solution remains, 

D. Dissolve about 1 mg in 2 mL of a solution containing 2 g 
of phosphomolybdk acid R dissolved in a mixture of 10 mL of 
dilute sodium hydroxide solution f£, 15 mL of water R and 

25 mL of glacial acetic acid R. Heat for 5 min on a water- 
bath, Cool in iced water for 10 min and add 3 mL of dilute 
sodium hydroxide solution R, The solution is blue. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Cany out the test protected 
from light 

Solvent mixture acetonitrile R> phosphate buffer solution pH 3,2 R 
(32:68 ViV), 

Test solution (a) Dissolve 50 mg of the substance to be 
examined in 15 mL of acetonitrile R and dilute to 50 mL with 
phosphate buffer solution pH 3,2 R. 

Test solution (b) Dissolve 25,0 mg of the substance to be 
examined in 15 mL of acetonitrile R and dilute to 50.0 mL 
with phosphate buffer solution pH 3.2 R. 

Reference solution (a) Dilute L0 mL of test solution (a) to 
10.0 mL with the solvent mixture. Dilute LQ mL of this 
solution to 100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of budesonide for system 
suitability CRS (containing impurities A, D, G, K and L) in 
1.5 mL of acetonitrile R and dilute to 5 mL with phosphate 
buffer solution pH 3.2 R- 
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Reference solution (c) Dissolve 25.0 mg of budesonide CRS in 

15 mL of acetonitrile R and dilute to 50*0 mL with phosphate 

buffer solution pH 3.2 R. 

Column ; 

— size: l = 0.15 m, 0 - 4.6 mm; 

— stationary phase ; end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature : 50 C, 

Mobile phase : 

— mobile phase A: anhydrous ethanol R, acetonitrile R, 
phosphate buffer solution pH 3.2 R (2:32:68 VfVIV); 

— mobile phase B: acetonitrile R, phosphate buffer solution 
pH 3.2 R (50:50 VfV)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0- M 

100 

0 

38 - SO 

100*0 

0 * too 

SO 60 

0 

100 


Flow rate 1 mLmin. 

Detection Spectrophotometer at 240 nm. 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with budesonide for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, D, G, K and L, 
Relative retention With reference to budesonide epimer B 
(retention time = about 17 min): impurity A = about 0.1; 
epimers of impurity D = about 0,63 and 0.67; 
impurity L = about 0,95; epimers of impurity' G = about 1.2 
and 1,3; epimers of impurity' K = about 2.9 and 3,0. 

System suitability: reference solution (b): 

— pcak-to-valley ratio: minimum 2.5, where H p — height 
above the baseline of the 1” of the 2 peaks due to 
impurity G and H r - height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to budesonide epimer A (the 2 nd of the 

2 principal peaks); and minimum 3, where H P = height 
above the baseline of the peak due to impurity L and 
Htr - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
budesonide epimer B (the 1 SI of the 2 principal peaks). 
Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity D = 1,8; 
impurity K = 1,3; 

— impurities A, L: for each impurity, not more than twice 
the sum of the areas of the 2 peaks due to the budesonide 
epimers in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurities D t K: for each impurity, for the sum of the 
areas of the 2 epimer peaks, not more than twice the sum 
of the areas of the 2 peaks due to the budesonide epimers 
in die chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— unspecified impurities: for each individual peak, not more 
than the sum of the areas of the 2 peaks due to the 
budesonide epimers in the chromatogram obtained with 
reference solution (a) (0.10 per cent); 

— total: not more than 5 times the sum of the areas of the 
2 peaks due to the budesonide epimers in the 


chromatogram obtained with reference solution (a) 

(0.5 per cent); 

— disregard limit: 0,5 times the sum of the areas of the 
2 peaks due to die budesonide epimers in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent), 

Epimer A 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Mobile phase: 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-21 

100 

0 

21-22 

100 *0 

0* 100 

22-31 

0 

100 


Injection 20 fiL of test solution (b) and reference solutions (b) 
and (c). 

Retention time Budesonide epimer B = about 17 min; 
budesonide epimer A - about 19 min. 

System suitability: 

— resolution: minim 11 m 1,5 between the 2 principal peaks 
(budesonide epimers A and B) in the chromatogram 
obtained with reference solution (c); 

— peak-to^ualley ratio: minimum 3, where H p - height above 
the baseline of the peak due to impurity L and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
budesonide epimer B (the l* 1 of the 2 principal peaks) in 
the chromatogram obtained with reference solution (b). 
Limit. 

— epimer A: 40.0 per cent to 51.0 per cent of the sum of the 
areas of the 2 peaks due to the budesonide epimers. 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on l ,000 g by drying in 
an oven at 105 X. 

ASSAY 

Liquid chromatography (2.2.29). Examine the 
chromatograms obtained in the test for epimer A, 

Calculate the percentage content of C 25 H 34 O 6 from the sum 
of the areas of the 2 peaks due to the budesonide epimers 
and the declared content of budesonide CRS , 

IMPURITIES 

Specified impurities A } D } K> L. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10: 
Control of impurities in substances far pharm aceutic a l use): B, C, 
E 3 F, G t H> 4 J. 



A, 13 p, 3 6a, 17,21 -tetrahydroxypregna- 3,4-diene-3 3 20-dione, 
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B. R - H: 16o£,]7-[(lR5)-ethylidenebi&(oxy)]-lip,21“ 
dihydroxypregna-1,4-d ienc- 3,20-di on e, 

F. R = CH^; 16otJ7-| l-oiethylcthylidcncbisfoxyJl-np^l- 
dihydroxypregna- 1 ,4-dicne-3 3 20-dione, 




C. 163,17-[( 1 /?S)-butylidenebis(oxy))-l I p*hydroxy-17* 
(hydroxyme thy ])-Z>homoandrosta -1,4-diene-3,17a-dionc, 


epimer at C* 


D. R = CHO: lbajlT^fClR^-biitylidcnebisCoxyJl-np- 
hydroxy-3,2Q-diGxopregna- 1,4-dien-21 ~al, 

K. R= CH 2 -O-CO-CH 3 ; 16oi,17-[(l RS)- 
butylidenebis(oxy)]-11 p 3 21 -dihydroxypregna-1,4-diene-3,20’ 
dione-21-acetate, 



epimer al C 


L I i p 3 17 j21 -trihydroxy-3,2 Q-dioxopregna* 1,4*d ien-162-yl 
butanoate. 



ejanw at C # 


J. 1 6a, 1 7-[( 1 R,S)-butyMenebk(Gxy)] -9tt-bromo- 11 [3,21 - 
dihydroxypregna-1 ,4-diene-3,2G-dionc, 



epimer at 


C* 


L, I6ct,17~[(l R5)-butylidenebis(oxy)] *21 -hydroxypregna- 1,4- 
diene-3,1 l 3 20-trione. 

_ PhEtr 


Bufexamac 

(fit. Eur. monograph 1179) 



E, 163t,17-[(l/?5)-buty]idenebis(oxy)]-l 1 p s 21 - 
dihydroxypregna-1,4,14-triene-3,20-dione, 



G - 16otj 17-[( l RS) -butyli d enebis(oxy) ]-11 p, 21 - 
dihy droxypregn-4-enc -3,20- dione * 



H. 1 6a* 1 7-[( 1 J?,$>butylidenebis(oxy}]-21 * 
hydroxyp regna 1,4,9(11) -tricne- 3,20-dione, 


CijHitHOj 2233 2438-72-4 

Action and use 

Cyclo-oxygenase inhibitory analgesic; anu-inflammatory, 

_ 

Dl-FINITION 

2 - (4-Butoxypheny 1) -iV-hy droxy acetamide. 

Content 

98.5 per cent to 101,5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in dimethylformamide, 
slightly soluble in ethyl acetate and in methanol. 

IDENTIFICATION 

First identification B 
Second identification A, C 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 






2017 


Bufexamac 1-333 


Test solution Dissolve 20 mg in methanol R and dilute to 
20 mL with the same solvent. Dilute 1 mL of the solution to 
50 mL with methanol R * 

Spectral range 210-360 nm. 

Absorption maxima At 228 nm, 277 nm and 284 nm, 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison bufexamac CRS. 

C, Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of bufexamac CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of salicylic add R in 
reference solution (a) and dilute to 5 mL with the same 
solution, 

Plate TLC silica gel plate R< 

Mobile phase glacial acetic acid R> dioxan R, toluene R 
(4:20:90 ViVtV), 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In a current of warm air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability*, reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Related substances 

Liquid chromatography (2*2,29), 

Test solution. Dissolve 50,0 mg of the substance to be 
examined in mobile phase A and dilute to 20.0 mL with 
mobile phase A, 

Reference solution (a) Dilute 5,0 mL of the test solution to 
25,0 mL with mobile phase A. Dilute 1.0 mL of this solution 
to 100.0 mL with mobile phase A, 

Reference solution (b) Dissolve 5 mg of bufexamac CRS, 5 mg 
of bufexamac impurity A CRS > 5 mg of bufexamac 
impurity B CRS, 5 mg of bufexamac impurity C CRS and 
5 mg of bufexamac impurity D CRS in mobile phase A and 
dilute to 10.0 mL with mobile phase A, Dilute 1,0 mL of the 
solution to 10,0 mL with mobile phase A. 

Column: 

— size: l = 0.25 m, 0 = 4,6 mini 

- stationary phase: end-capped octadecylsilyl silica gel far 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: mix 30 volumes of a 1.4 g/L solution of 
dipotassium hydrogen phosphate R and 70 volumes of 
methanol R, then adjust to pH 3.6 with dilute phosphoric 
acid R; 

—* mobile phase B: methanol R> 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent WV) 

(per cent V/V) 

0 - 10 

100 

0 

10 . 13 

100 4 70 

0 * 30 

13 - 40 

70 

30 


Detection Spectrophotometer at 275 nm. 

Injection 20 pL, 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A, B, C and D. 

Relative retention With reference to bufexamac (retention 
time = about 5,7 min): impurity D = about L3; 
impurity A = about 1.8; impurity B = about 3,0; 
impurity C = about 5.4. 

System suitability: reference solution (b): 

— resolution: minimum 2,0 between the peaks due to 
bufexamac and impurity D. 

Limits : 

— impurities A, B t C f D: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— unspecified imp unties: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: nor more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— disregard timir, 0,25 times the area of the principal peak tn 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2,2,32) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo at 80 °C for 3 h. 

Sulfa ted ash (2, 4,14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.200 g in 50 mL of dimethylfamtamide R, Titrate 
with QAM lithium methoxide, determining the end-point 
p oten dome trically (2.2. 20 ). 

1 mL of 0. / AT lithium methoxide is equivalent to 22.33 mg of 
C l2 H l7 N0 3 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D 



A. 2-(4-buioxypbenyl)acetic acid, 



B, methyl 2-(4-butoxyphenyl) acetate, 



C, butyl 2-(4-butoxyphenyl) acetate, 


Flow rate 1 mLmin, 
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D. 2-(4-butoxyphenyl) acetamide. 


PhEur 


Bufiomedii Hydrochloride 

(Ph. Bur. monograph 1398) 



Action and use 

Vasodilator. 



hci 


35543-24-9 


PttEtf ___ 

DEFINITION 

4-(Fym>iidin-1 -y 1) -1 -(2,4,6-trim ethoxyph eny I) bu t an-1 -one 
hydrochloride. 

Content 

98,5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, microcrystaUine powder. 

Solubility 

Freely soluble m water, soluble in ethanol (96 per cent), very 
slightly soluble in acetone. 

nip 

About 195 °Cj with decomposition. 

IDENTIFICATION 

First identification: B } D. 

Second identification A , C f D. 

A, Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 25.0 mg in ethanol (96 per cent) R and 
dilute to 50*0 mL with the same solvent. Dilute 2.0 mL of 
the solution to 20.0 mL with ethanol (96 per cent) R * 

Spectral range 220*350 nm. 

Absorption maximum At 275 nm. 

Specific absorbance at the absorption maximum 143 to 149. 

B, Infrared absorption spectrophotometry (2.2.24). 
Comparison bufiomedii hydrochloride CRS. 

C, Thin-layer chromatography (2.2.27). 

Ttisr solution Dissolve 40 mg of the substance to be examined 
in methanol R and dilute to 2 mL with the same solvent. 
Reference solution Dissolve 40 mg of bufiomedii 
hydrochloride CRS in methanol R and dilute to 2 mL with the 
same solvent 

Plate TLC silica gel F 2 ^% plate R, 

Mobile phase triethylamine R, 2-propanol R, toluene R 
(5:50:50 VfV/V). 

Application 10 |iL, 

Development Over 3/4 of the plate. 


Dtytng In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution* 

D. It gives reaction (a) of chlorides (2.3. f}* 

TESTS 
Solution S 

Dissolve 2,5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 
pH (2.2.1) 

5.0 to 6,5 for solution S. 

Related substances 

Liquid chromatography (2*2,29), 

Test solution Dissolve 0*10 g of the substance to be examined 
in the mobile phase and dilute to 10,0 mL with the mobile 
phase. 

Reference solution (a) Dilute 0.5 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 2 mg of bufiomedii 
impurity B CRS in the mobile phase, add 0.5 mL of the test 
solution and dilute to 100,0 mL with the mobile phase. 
Reference solution (c) Dissolve the contents of a vial of 
bufiomedii for peak identification CRS (containing impurities A 
and C) in 1 *0 mL of reference solution (b). 

Column: 

— size. I = 0.25 m, 0 - 4.6 mm; 

— stationary phase: end-capped octadecylsifyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 "C. 

Mobile phase Mix 45 volumes of acetonitrile Rl and 
55 volumes of a 9.25 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 2.5 with phosphoric acid R. 

Flow rate I mDmin. 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL of the test solution and reference solutions (a) 
and (c). 

Run time Twice the retention time of bufiomedii. 

Identification of impurities Use the chromatogram supplied 
with bufiomedii for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B and C. 

Relative retention With reference to bufiomedii (retention 
time — about 5 min): impurity B = about 0.6; 
impurity C = about 0,7; impurity A = about 1*5, 

System suitability: reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
impurity B and impurity C* 

Limits: 

— impurities A, B, C: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.25 per cent); 

— unspecified impurities: for each impurity, not more than 
0*4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*10 per cent); 
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— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit : 0*2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent 3 determined on 1.000 g by drying in 
an oven at 105 C for 2 h. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in 15 mL of anhydrous acetic add R and add 
35 mL of acetic anhydride R. Titrate with 0.1 M perchloric 
add s determining the end-point potentio metrically (2.2.20). 

1 mL of 0.1 M perchloric add is equivalent to 34.39 mg of 
C I7 H 26 ONO«. 

LMPUR1TIES 

Specified impurities A, B, C. 



A. 1 -(2-hydroxy-4 3 6-dimethoxyphenyl)-4-(pyrrolidtn-1 - 
yl)butan-l-one, 



B. 1 -(4-hydroxy-2 > 6-d imeihoxyphenyl)-4- {pyrrolidm-1 - 
yijbutan-l-onej 



C. I-(2 3 4-dihydroxy-6-methoxyphenyl)-4-(pyrrolidin-1 - 
yl)butan-l-ooe. 

---ffrftr 


Bumetanide 

(Ph. Eur. monograph 1076) 


C 1 7H20N2 G5S 



364.4 


Action and use 

Loop diuretic. 

Preparations 

Bumetanide Injection 
Bumetanide Oral Solution 
Bumetanide Tablets 

Bumetanide and Slow Potassium Tablets 


28395-03-1 


PhBr ________ 

DEFINITION 

3 -{Bury lamino)-4-phenoxy- 5 -sulfamoyIbenzo ic ac id. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water* soluble in acetone and in 
ethanol (96 per cent), slightly soluble in methylene chloride. 
It dissolves in dilute solutions of alkali hydroxides. 

It shows polymorphism (5.9). 

mp 

About 233 *C 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison bumetanide CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone R , evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method II). 

Dissolve 0,1 g in a 6 g/L solution of potassium hydroxide R 
and dilute to 20 mL w r ith the same solution. 

Related substances 

Liquid chromatography (2.2.29). 

Ten solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 25.0 mL with the mobile 
phase. 

Reference solution (a) Dilute t.O mL of the lest solution to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 10,0 mL with the mobile phase. 

Reference solution (h) Dissolve 2 mg of bumetanide 
impurity A CRS and 2 mg of bumetanide impurity B CRS in 
the mobile phase and dilute to 10.0 mL with the mobile 
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CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Soluble in water* freely soluble in ethanol (96 per cent), 

IDEKITFIC AT ION 

First identification A, D, E 
Second identification B> C, D, E 

A, Infrared absorption spectrophotometry (2,2.24). 
Comparison bupwacaine hydrochloride CRS. 

B, Thin-layer chromatography (2.2,27), 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution Dissolve 25 mg of bupwacaine 
hydrochlonde CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Plate TLC silica gel G plate R. 

Mottle phase concentrated ammonia R, methanol R 
(0.1:100 VlV), 

Application 5 pL, 

Development Over a path of 10 cm. 

Drying In air. 

Detection Spray with dilute potassium iodobismuthaie solution R. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position* colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C, Dissolve 0.1 g in 10 mL of water R, add 2 mL of dilute 
sodium hydroxide solution R and shake with 2 quantities, each 
of 15 mL, of 1, l~dimeihyleihyl methyl ether R, Dry the 
combined upper layers over anhydrous sodium sulfate R and 
filter. Evaporate the filtrate, recrystallise the residue from 
ethanol (90 per cent VfV) R and dry under reduced pressure. 
The crystals melt (2.2J4) at 105 D C to 108 °C. 

D, It gives reaction (a) of chlorides (23,1). 

E, Optical rotation (see Tests). 

TESTS 
Solution S 

Dissolve L0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2,2,2, Method II), 

Acidity or alkalinity 

To 10 mL of solution S add 0,2 mL of 0,01 M sodium 
hydroxide; the pH (2.2.1) is not less than 4,7. Add 0.4 mL of 
0,01 M hydrochloric add ; the pH is not greater than 4.7. 

Optical rotation (2.2, 7) 

-O.tQ" to + OJO". 

Dissolve 1.0 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Related substances 

Gas chromatography (2,2.28). 

Internal standard solution Dissolve 25 mg of methyl behenate R 
in methylene chloride R and dilute to 500 mL with the same 
solvent. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 2.5 mL of water R, add 2.5 mL of dilute sodium 
hydroxide solution R and extract with 2 quantities, each of 


5 mL, of the internal standard solution. Filter the tower 
layer. 

Reference solution (a) Dissolve 10 mg of the substance to be 
examined, 10 mg of bupwacaine impurity B CRS and 10 mg 
of bupivacaine impurity* E CRS in 2.5 mL of water R, add 
2.5 ml, of dilute sodium hydroxide solution R and extract with 
2 quantities, each of 5 mL, of the internal standard solution, 
Filter the lower layer and dilute to 20 mL with the internal 
standard solution. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the internal standard solution. 

Reference solution (c) Dilute 5,0 mL of reference solution (b) 
to 10.0 mL with the internal standard solution. 

Reference solution (d) Dilute L0 mL of reference solution (b) 
to 10.0 mL with the internal standard solution. 

Column : 

— material: fused silica; 

— sizer, l - 30 m, 0 - 0,32 mm; 

— stationary phase: poly (dimethyl) (diphenyl) siloxane R (film 
thickness 0.25 pm). 

Carrier gas helium for chromatography R. 

Flow rate 2,5 mL/mm. 

Split ratio 1:12. 

Temperature: 



Tune 

(min) 

Temperature 

ro 


0 

ISO 

Column 

0 - 10 

ISO 230 


10 - IS 

230 

Injection port 


250 

Detector 


250 


Detection Flame ionisation, 

Injection I pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurities B and E. 

Relative retention With reference to bupivacaine (retention 
time - about 10 min): impurity' B = about 0.7; 
impurity E - about 1.1; internal standard - about 1.4. 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
bupivacaine and impurity' E. 

Limits: 

— impurity B\ calculate the ratio (R|) of the area of the 
principal peak to the area of the peak due to the internal 
standard from the chromatogram obtained with reference 
solution (c); from the chromatogram obtained with the 
test solution, calculate the ratio of the area of the peak 
due to impurity B to the area of the peak due to the 
internal standard: this ratio is not greater than R x 

(0.5 per cent); 

— unspecified impurities: calculate the ratio (/f 2 ) of the area 
of the principal peak to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (d); from the chromatogram obtained 
with the test solution, calculate for each impurity' the ratio 
of the area of any peak, apart from the principal peak* the 
peak due to impurity B and the peak due to the internal 
standard, to the area of the peak due to the internal 
standard: this ratio is not greater than R 2 (0.10 per cent); 
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— total: calculate the ratio (/?0 of the area of the principal 
peak to the area of the peak due to the internal standard 
from the chromatogram obtained with reference 
solution (b); from the chromatogram obtained with the 
test solution, calculate the ratio of the sum of the areas of 
any peaks, apart from the principal peak and the peak 
due to the internal standard, to the area of the peak due 
to the internal standard: this ratio is not greater than R > 

(1.0 per cent); 

disregard limit: ratio less than 0.05 times 
(0,05 per cent). 

Impurity F 

Liquid chromatography (2.2.29). I*repare the solutions 
immediately before use. 

Test solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 10.0 mL with mobile 
phase A. 

Reference solution (a) Dissolve 5.0 mg of bupivacaine 
impurity F CRS in mobile phase A and dilute to 100.0 mL 
with mobile phase A. Dilute 1.0 mL of the solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A, 

Reference solution (b) Dissolve 20 mg of methyl benzoate R and 
25 mg of bupivacaine impurity F CRS in mobile phase A and 
dilute to 50.0 mL with mobile phase A. Dilute 3.0 mL of the 
solution to 50.0 mL with mobile phase A. Dilute 1.0 mL of 
this solution to 10.0 mL with mobile phase A. 

Column: 

size: l = 0.25 m, 0 = 4.6 mm; 

stationary phase : end-capped octadecylsilyl silica gel for 

chromatography R (5 pm). 

Mobile phase: 

mobile phase A: dissolve 0.23 g of sodium dihydrogen 
phosphate monohydrate R and 3.626 g of disodium hydrogen 
phosphate dihydrate R in water R and dilute to 1000 ml. 
with the same solvent; mix equal volumes of this solution 
(pH 8.0) and acetonitrile R\ 

— mobile phase B : acetonitrile R\ 


Time 

Mobile phase A 

Mobile phufic 8 

(at in} 

(percent V/V) 

(per cen( WV> 

0- 10 

100 

0 

to - IS 

100 -> 80 

Q-ft 20 

15-25 

80 

20 


Flow rate 1.0 mL min. 

Detection Spectrophotometer at 240 nm. 

Injection 50 }tL. 

Identification of impurities Use the chromatogram obtained 
w r ith reference solution (a) to identify the peak due to 
impurity F. 

Relative retention with reference to bupivacaine (retention 
time “ about 20 min): impurity F = about 0.3; methyl 
benzoate - about 0.4. 

System suitability. 

— resolution: minimum 4.0 between the peaks due to 
impurity' F and methyl benzoate in the chromatogram 
obtained with reference solution (b); 

— signal-to-mise ratio: minimum 40 for the principal peak in 
the chromatogram obtained w4tb reference solution (a). 


limit, 

— impurity F: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(10 ppm). 

Heavy metals (24.5) 

Maximum 10 ppm. 

Dissolve 2.0 g in a mixture of 15 volumes of water R and 
85 volumes of methanol R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies with 
test B. Prepare the reference solution using lead standard 
solution (1 ppm Pb) obtained by diluting lead standard 
solution (100 ppm Pb) R with a mixture of 15 volumes of 
water R and 85 volumes of methanol /?. 

Loss on drying (2.2.52) 

4,5 per cent to 6.0 per cent, determined on 1.000 g by 
drying in an oven at 1 05 "C. 

Sulfa ted ash (2.4. / 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 20 mL of water R and 
25 mL of ethanol (96 per cent) R. Add 5.0 mL of Q.01 AJ 
hydrochloric acid . Carry out a potentiometric titration (2. 2.20), 
using 0.1 M cthanoiic sodium hydroxide. Read the volume 
added between the 2 points of inflexion. 

1 mL of 0,1 Af ethanolk sodium hydroxide is equivalent to 
32.49 mg of C I8 H> g CIN 2 0. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified imp unties and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): A, G> 
D, E. 



A. JV-{2,6-d imethy 1 p henvl) pyridine-2*carboxami de, 



B. (2 RS) 2 >6-dimethy Ip he ny I) p iperidine-2-carboxamide. 



C. 1 -(2,6-dimethylphenyl)-1,5,6,7-tetrahydro-2/f-azep int¬ 
one. 
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and enantiomer 


D. (2/?S}-2,6^]chiora-AX2 ) 6-dimethylphenyl)hexanarmde ) 



E. 6-(butvlamino) -N- (2 ,6-dimetbyIphe nyl) hexanamide, 



F. 2,6-dimethylaniline. 


PftEur 


Buprenorphine 

(Ph, Eur. monograph 1180) 


Appearance of solution 

Solution S is dear (2,2,1) and colourless (2.2,2, Method II). 
Specific optical rotation (2*2.7) 

-103 to -107 (dried substance), deterniined on solution S* 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in methanol R and dilute to 10.0 ml with the same 
solvent. 

Reference solution (a) Dilute 1*0 mL of the test solution to 
100.0 mL with methanol R. Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Reference solution (b) Dissolve 5 mg of buprenorphine for system 
suitability CRS (containing impurities A, B, F, G, H and ]) in 
L0 mL of methanol R, 

Column: 

— size. I = 0*05 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (3*5 pm); 

— temperature: 30 C. 

Mobile phase: 

— mobile phase A: mix 10 volumes of acetonitrile R and 

90 volumes of the following solution: dissolve 5.44 g of 
potassium dihydrogm phosphate R in 900 mL of R, 
adjust to pH 4.5 with a 5 per cent VlV solution of 
phosphoric add R and dilute to 1000 mL with water R; 

-— mobile phase B: acetonitrile R\ 



C^HjjNQ,! 467.6 52485-79-7 


Tim* 

(min) 

Mobil* phase A 

(percent VfV) 

Mobil* phase B 
(per cent VfV) 

0 -2 

89 

U 

2- 12 

89 -* 64 

M * 36 

12 - 15 

64 ■* 41 

36 + 59 

IS - 20 

41 ■* 39 

59 61 


Action and use 

Opioid receptor partial agonist; analgesic, 

Pfi&r ___ . _ ... 

DEFINITION 

(2*Y) -2- {17-(Cydopro py Im ethyl)-4,5 a-epoxy- 3-hydroxv-6- 
methoxy-6a, 14-ethanod 4a”morphinam7*-yl]-3,3- 
dimethylbutan-2-ol. 

Content 

98.5 per cent to 101.5 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in acetone, 
soluble in methanol, slightly soluble in cyclohexane. 

It dissolves in dilute solutions of adds, 

mp 

About 217 °C 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 
Comparison buprenorphine CRS * 

TESTS 
Solution S 

Dissolve 0*250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 


Flow rate 1*3 mUmin. 

Detection Spectrophotometer at 240 nm* 

Injection 5 pL. 

Identification of impurities Use the chromatogram supplied 
with buprenorphine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, F, G, H and J, 
Relative retention With reference to buprenorphine (retention 
time = about 8,5 min): impurity B = about 0.4; impurity J = 
about LI; impurity F = about 1*27; 
impurity H “ about 1.33; impuriry A = about 1.40; 
impurity G - about 1.8* 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
buprenorphine and impurity J* 

Limns: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity G by 0*3; 

— impurity H: no t more than 2*5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,25 per cent); 

— impurities A, B, F, J: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0,2 per cent); 

— impurity G: not more than 1.5 times the area of the 
prindpal peak in the chromatogram obtained with 
reference solution (a) (0*15 per cent); 
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— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,7 per cent); 

— disregard limit: 0.5 times the area of die principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 1.0 per cent, determined on 1.000 g by drying in 
an oven at 105 r C. 

ASSAY 

Dissolve 0.400 g in 40 mL of anhydrous acetic acid R , Titrate 
with 0AM perchloric acid , determining the end-point 
potentiometrically (2.2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 46.76 mg of 
C2QH41NO4, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, F, G, H, jf. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C> D } 
E,L 



0 H 0CH 3 


A. R = CH r CH 2 -CH=CH 2 : (2S)-2-[17-(but-3-enyl)-4,5a- 
epoxy-3-hvdfoxy-6~methoxy-6a,14-ethano-142-morphinan- 
7a-yl] -3j3-dime thy 1 b u tan- 2-ol, 

B. R = H: (2S)“2“(4,5a“Cpoxy-3-hydroxy-6-methoxy-6oc J I4- 
ethano-14ot-morphinan-7ot-yl)-3,3-dimethylbutan-2-ol 
(norbuprenorphine), 

H. R = CH 2 -CH 2 -CH 2 -CH 3 : (2S)-2-[17-butyl-4,5ot-epoxy-3- 
hydroxy-6- me thoxy-6a, 14-ethano-14a-m orphi nan-7 0£-yl] 3,3 - 
dim e thy lb u tan- 2 -ol, 



C. 4,5a-epoxy-7 a- [(l S) -1 -hydroxy-1,2,2-tri methyIpropy 1] - 
3.,6-dimethoxy-6a, 14-ethano-14a-morphinan-17-carbonitrile, 



D. R1 = R2 = CH 2 : (25)-2-[17-(cydopropylmethyl)-4,5o(- 
epoxy-3,6-dim ethoxy-dot, 14-ethano-14a-moiphman-7a~yl]- 
3 a 3-dimethy lbutan-2-ol (3-OmethyIbupreno rphine), 

E. R1 = R2 - H: (25)-2-fi7-(cydopropyhnethyi)-4,5ot- 
epoxy-3,6-dihydroxy-6oj, 14-ethano-14ot-morphinan-7ot-yl]- 
3,3-di methylbutan-2-oI (6-O-desmethylbupreno rphine), 



F, 17 - (cy cl opropy Ime thyl)-4,5 ot-ep oxy- 6-meth oxy-7 a- [ 1 -(I, I - 
dimethylethyl)ethenyl]-6ct, 14-ethano-14a-morph inan-3-ol, 



G. R-R: 17,17 '-di(cydopropylmcthyI)-4,5a;4',5ec'-diepoxy- 
7a37a / -di[(l5)-l-hydroxy-l,2,2-trimethylpropyl]-6 I 6 / - 
dimethoxy-2,2 ; -bi(6a > I 4-ethano-14a-morphinan)-3,3 '-diol 
(2,2 ; -bibup renorp bine), 



L 17-(cydopropylmethyl)-4",4 ",5 " ,5 "-tetramethyl- 

4 ", 5 " dihydro- (7 pif)-6oc, 14-ethano-(5(3/7)- 

difurano [2 ; ,3 \4 ',5 ':4,12* 13,5;2 ",3 " :6 3 7] -14a-morphinan-3- 

ol. 


L.^V 



J. (25)-2-[17-(cyclopropylmethyl)-4,5a-epoxy-3-hydroxy-6- 
methoxy-6 a, I4-e theno-14ot-morp hinan- 7 a-y 1}- 3,3- 
d im e thy I b u ta n-2-ol, 

__ _ _ Ph Ear 
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Buprenorphine Hydrochloride 

(Ph. Eur. monograph 1181) 



C 29 H 42 CIN0 4 504.1 53 I 52-2 1-9 

Action and use 

Opioid receptor partial agonist; analgesic. 

Preparations 
Buprenorphine Injection 
Buprenorphine Transdermal Patches 
Buprenorphine Sublingual Tablets 

, 

DEFINITION 

(25)-2-[ 17-{ Cyclop ropy lmcthyl)-4,5a-epoxy- 3-hydroxy-6~ 
methoxy-6oi, 14-ethano-14^-morphinan-77t-yl]-3, 3- 
dimechylbutan-2-ol hydrochloride. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, freely soluble in methanol, soluble 
in ethanol (96 per cent), practically insoluble in cyclohexane. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 

Comparison buprenorphine hydrochloride CRS. 

B. 3 mL of solution S (see Tests) gives reaction (a) of 
chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve 0.250gin5.0 mLof methanol R and, while stirring, 
dilute to 25.0 mL with carbon dioxide-free water R. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 

Acidity or alkalinity' 

To 10.0 mL of solution S add 0.05 mL of methyl red 
solution R. Not more than 0.2 mL of 0.02 M sodium hydroxide 
or 0.02 M hydrochloric acid is required to change the colour of 
the indicator. 

Specific optical rotatio n (2.2. 7) 

-92 io -98 (dried substance). 

Dissolve 0,200 g in methanol R and dilute to 20,0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R. Dilute 1.0 mL of this solution to 
10,0 mL with methanol R. 


Reference solution (b) Dissolve 5 mg of buprenorphine for system 
suitability CRS (containing impurities A, B, F, G, H and ]) in 
1.0 mL of methanol R. 

Column: 

— size. I = 0.05 m, 0 - 4,6 mm; 

— stationary phase: end-capped oaadeeyhUyl silica gel for 
chromatography R ( 3.5 pm); 

— temperature : 30 q C. 

Mobile phase: 

— mobile phase A: mix 10 volumes of acetonitrile R and 

90 volumes of the following solution: dissolve 5.44 g of 
potassium dihydrogen phosphate R in 900 mL of water R, 
adjust to pH 4.5 with a 5 per cent V/V solution of 
phosphoric acid R and dilute to 1000 mL with water R ; 

— mobile phase B: acetonitrile R; 


Time 

(min) 

Mobile phase A 
{per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 * 2 

89 

It 

2 - 12 

89 *64 

(1 *34 

12 - 15 

64 + 41 

36 + 59 

15 - 20 

41 +39 

59 -+ 61 


Flow rate 1.3 mL/min. 

Detection Spectrophotometer at 240 nm. 

Injection 5 |lL. 

Identification of impurities Use the chromatogram supplied 
with buprenorphine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, F, G, H and J, 
Relative retention With reference to buprenorphine (retention 
time - about 8.5 min): impurity B = about 0.4; impurity J - 
about 1.1; impurity F = about 1.27; 
impurity H = about L33; imputin' A = about 1.40; 
impurity G = about 1,8. 

System suitability: reference solution (b); 

resolution: minimum 1.5 between the peaks due to 
buprenorphine and imputin' J, 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity G by 0.3; 

— impurity H: not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.25 per cent); 

— impurities A, B, F, J: for each impurity, not more than 
twice the area of the principal peak tn the chromatogram 
obtained with reference solution (a) (0.2 per cent); 
impurity G: not more than 1 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.7 per cent); 

disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 1.0 per cent, determined on 1.000 g by heating in 
an oven at 115-120 °C. 
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ASSAY 

Dissolve 0.400 g in a mixture of 5 mL of 0.01 M hydrochloric 
add and 50 mL of ethanol (96 per cent) R . Carry out a 
potentiometric titration (2.2,20) ^ using 0. 1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. Cany out a blank titration, 

1 mL of 0.1 M sodium hydroxide is equivalent to 50.41 mg of 

c 29 h 42 cino 4 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A y B, F, G, H, J. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): C, D, 
E,L 



A. R = CH 2 -CH 2 -CH=CH 3 i (2S)-2-[I7-(but-3-myl)-4 J 5a- 
epoxy- 3 -hydroxy-6-methoxy-6a, 14-e thano-14a-moiphinan- 
7 a-yl] -3,3-dimethyl butan- 2-ol, 

R, R = H: (2S)-2-(4,5a-epoxy-3-hydroxy-&-methoxy-6a,14- 
e thano-14a-morphinan-7a-yl)-3,3-dimethylbutan-2-ol 
(no rhup renorphine), 

H R = CH 2 -CH r CH 2 CH 3 : (2S)-2-[17-butyl-4,5a-epoxy-3- 
hydroxy-6-methoxy-6a, 14-ethano- 14a-morphinan-7a-yl] 3,3- 
d imethylb utan-2-ol, 



C. 4,5 a- epoxy-7 a-[( 1 S )-1 -hydroxy-1,2,2- tri me thy Ipropy 1] - 
3,6-dime th oxy-6 a, 14-ethano-14at-morphinan-17 -carbo nitrile, 



D. R1 = R2 = CH 3 ; (25)-2-[17-(cy clop ropy Imethy I)-4,5 a- 
epoxy-3,6 -dimethoxy - 6a, 14-ethano-14a-morphinan-7a-y l] - 

3.3- d i me thyl butan-2 -ol (3 - O-methy] buprenorphine) s 

E. R1 = R2 — H: (2<S)-2-[17-(cyclopropylmeffiyl)-4,5a- 
epoxy-3,6-dihydroxy-Got, 14-ethano-14a-morphinan-7a-yI]- 

3.3- dime thy 1 b u tan- 2-o l (6-O-desmethyIbuprenorphine), 



F. 17-(cyclopropyl me thyl)-4,5 a-epoxy-6-methoxy-7oc- [l-{1,1- 
dimethy lethyl) ethenvl] -hot, 14-e thano-14ct-morphi na n- 3-ol, 



G* R-R: 17,17 / -di(cydopropylmethvl)-4 s 5a;4' ,5a '-diepoxy- 
7ot,7a'-di[( 15)-! -hydroxy-1,2,2-trimethylpropyl]-6,6'- 
dimethoxy-2,2 '-bi(6a, 14-ethano-14a-morphinan)-3,3'-diol 
(2,2 Cbibuprenorphine), 



I. 17-(cyclopropylmethyl)-4 '',4'^5 '\5 ''-tetramethyl- 

4 ff 5 5 n d ihvdr o-(7 p/f) -6a, 14-e th ano- (5 p/f) - 

difurano [2 ',3 ',4 ',5 ': 4 , 12 , 13,5;2 ",3 ":6,7] - l4a-morphinan-3- 

ol, 



J. (2S)-2-{ H-(cyd op ropylm ethyl)-4,5 a-epoxy-3-hydroxy-6- 
methoxy-Gct, 14-etheno-14a-morphinan-7a-yl]-3,3- 
d imethy 1 buta n- 2- ol, 

______ PhEur 


Buserelin 

(Ph. Eur. monograph 1077) 





CH 3 


o\ 


H jp His - Trp - Ser - Tyr - D-Ser - Leu - Arg - Pro -N" 
O 


ch 3 


C m H S6 N 16 0 13 1239 


57982-77-1 


Action and use 

Gonadotrophin releasing hormone (gonadorelin) analogue; 
treatment of prostate cancer. 


PtiBur ____ 

DEFINITION 

5-Oxo-L-proly]-L-histidyl-L-tryptophyl-L-seryI“L-tyrosyl-0-( 1,1- 
d imethy le thyl) -D-sery 1-L-leucy 1-L-argi ny 1- Af-e thy 1-l- 
prolinamide. 






2017 


Buserelin 1-343 


Synthetic nonapeptide analogue of human gonadotrophin- 
releasing hormone GnRH with agonistic activity to 
gonadorelin. It is obtained by chemical synthesis and is 
available as an acetate. 

Content 

95.0 per cent to 102.0 per cent (anhydrous, acetic acid-free 
substance)* 

CHARACTERS 

Appearance 

White or slightly yellowish powder, hygroscopic. 

Solubility 

Sparingly soluble in water and in dilute adds. 

IDENTIFICATION 

Carry out either tests A and B or tests A and C. 

A, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and sixe to 
the principal peak in the chromatogram obtained with 
reference solution (b). 

B, Nuclear magnetic resonance spectrometry (2.2.64). 
Preparation 4 mg/mL solution in a mixture of 20 volumes of 
deuterated acetic acid R and 80 volumes of deuterium oxide R. 
Comparison dissolve the contents of a vial of buserelin for 
NMR identification CRS in a mixture of 20 volumes of 
deuterated acetic acid R and 80 volumes of deuterium oxide R to 
obtain a concentration of 4 mg/mL, 

Operating conditions: 

— field strength: minimum 300 MHz; 

— temperature : 27 C. 

Results Examine tire ! H NMR spectrum from 0 to 9 ppm. 
The e H NMR spectrum obtained is qualitatively similar to 
the l H NMR spectrum obtained with buserelin for NMR 
identification CRS. 

C, Amino acid analysis {2.2.56), Method 1 for hydrolysis and 
method 1 for analysis are suitable. 

Express the content of each amino add in moles. Calculate 
the relative proportions of the amino adds, taking 1 /6 of the 
sum of the number of moles of glutamic acid, histidine, 
tyrosine, leucine, arginine and prolinc as equal to 1. 

The values fall within the following limits: serine 1.4 to 2.0; 
proline 0.8 to L2; glutamic add 0.9 to 1.1; leurine 
0.9 to LI; tyrosine 0,9 to U; histidine 0.9 to 1.1; arginine 
0.9 to 1.1. Not more than traces of other amino acids are 
present. 

TESTS 

Appearance of solution 

A 10 g/L solution is clear (2.2 /) and not more intensely 
coloured than reference solution Y 7 (2.22, Method II). 

Specific optical rotation (2,2.7) 

—58 to -49 (anhydrous, acetic acid-free substance), 
determined on a 10 g/L solution. 

Specific absorbance (2.2.25) 

49 to 56, measured at the absorption maximum at 278 nm 
(anhydrous, acetic acid-free substance). 

Dissolve 10.0 mg in 100.0 mL of Q.Ql M hydrochloric acidl 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 5.0 mg of the substance to be examined 
in 5.0 mL of the mobile phase. 

Reference solution (a) Dissolve the contents of a vial of i>His- 
buserclin CRS (impurity A) in the mobile phase. Dilute an 


appropriate volume of this solution in the mobile phase to 
obtain a final concentration of 1 mg/mL. Add 1.0 mL of the 
test solution to 1.0 mL of this solution. 

Reference solution (b) Dissolve the contents of a vial of 
buserelin CRS in the mobile phase. Dilute an 
appropriate volume of this solution in the mobile phase to 
obtain a final concentration of L0 mg/mL. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (d) Dissolve the contents of a vial of 
buserelin for peak identification CRS (containing 
impurities F and G) in the mobile phase. Dilute an 
appropriate volume of this solution in the mobile phase to 
obtain a final concentration of \ mg/mL. 

Column: 

— size : / = 0.25 m 3 0 = 4 mm; 

— stationary) phase: octadecylsilyl silica gel for chromatography R 
(5 |im); 

— temperature: 42 °C. 

Mobile phase Mix 200 mL of acetonitrile R and 700 mL of an 
11.2 g/L solution of phosphoric acid R previously adjusted to 
pH 2.5 with methyiamine R, 

Fbtv rate 0.8 mUmtn, 

Detection Spectrophotometer at 220 nm. 

Injection IQ pL of the test solution and reference 
solutions (a), (c) And (d). 

Run time 60 min. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A and the chromatogram obtained with reference 
solution (d) to identify the peaks due to impurities F and G. 
Relative retention With reference to buserelin (retention 
time = about 23 min): impurity F - about 0.83; 
impurity A = about 0,91; impurity G - about 1.26. 

System suitability: reference solution (a): 

— resolution: minimum 1,5 between the peaks due to 
impurity A and buserelin. 

Calculation of percentage contents: 

for each impurity, use the concentration of buserelin in 
reference solution (c). 

Limits: 

— impurity maximum 2.5 per cent; 

— impurity F: maximum 1,0 per cent; 

— impurity G: maximum 1.0 per cent; 

— unspecified impurities: for each impurity, maximum 
0.5 per cent; 

— total: maximum 4.0 per cent; 

— reporting threshold: 0,1 per cent. 

Acetic acid ( 2.5.34) 

3.0 per cent to 7,0 per cent. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10.0 mL with 
the same mixture of solvents. 

Water (2.5.12) 

Maximum 4.0 per cent, determined on 80.0 mg. 

Bacterial endotoxins (2.6.14) 

Less than 55,5 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 
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ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (b). 

Calculate the percentage content of buserelin 
(CaoH^N^On) taking into account the assigned content of 
C (> oH 86 N| 6 Q n in buserelin CRS . 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 C to 8 C. If the substance is sterile, the 
container is also sterile and tamper-proof. 

LABELLING 

The label states: 

— the mass of peptide in the container; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

IMPURITIES 

Specified impurities A, F t G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substance.s for pharmaceutical use): B, C. 
A E. 
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D. [5-n-tyrosine] buserelin, 


C 21 H 32 C1N 5 0 2 422.0 33386-08-2 

Action and use 

Non-benzodiazepine hypnotic; treatment of anxiety. 

Ph Eur ____— ---- 

DEFINITION 

8-[4- [4- (Py rimidi n-2-yl) piperazin-1 -yl] bu t>4] -8- 
azasp iro [4.5 ] d ecane-7,9 -di one hydrochloride. 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, practically insoluble 
in acetone. 

It shows polymorphism (5. 9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry ( 2.2.24 ). 
Comparison bus pi rone hydrochloride CRS , 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R t evaporate to dryness on a 
water-bath and record new spectra using the residues. 

B. It gives reaction (a) of chlorides (2.3.1). 
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TESTS 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in mobile phase A and dilute to 25.0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute l .0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
buspirone for system suitability CRS (containing impurities E, 
G, J, L and N) in 2.0 ml of mobile phase A and sonicate for 
10 min. 

Column: 

— size: l = 0,15 m f 0 = 4.6 mm, 

— stationary phase: oaadecyMy! silica gel for chromatography R 
(5 Jim), 

— rmperamre; 40 X. 

Mobile phase: 

— mobile phase A: mix 950 volumes of a solution containing 
6.8 g/L of potassium dihydrogen phosphate R and 0.93 g/L 
of sodium hexanesulfonate monohydrate R, previously 
adjusted to pH 3.4 with phosphoric acid R and 50 volumes 
of acetonitrile Rl ; 

— mobile phase 8: mix 250 volumes of a solution containing 
3.4 g/L of potassium dihydrogen phosphate R and 3.52 gL 
of sodium hexanesulfonate monohydrate R, previously 
adjusted to pH 2.2 with phosphoric acid R and 

750 volumes of acetonitrile RI y 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phisc B 
(per cent V/V) 

0-6 

90 

10 

6 ■ 34 

90*42 

10*50 

34 - 4 5 

42 

58 

45-55 

42 *0 

58* 100 

55-56 

0* 100 

100*0 

56-60 

100 

0 

60-61 

100*90 

0 * 10 


Flow rate 1 mlv'min. 

Detection Variable wavelength spectrophotometer capable of 
operating at 240 nm and at 210 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with buspirone for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities E, G, J, L and N. 
Relative retention at 240 nm With reference to buspirone 
(retention time = about 25 min): impurity A - about 0.2; 
impurity B - about 0.3; impurity C = about 0.6; 
impurity D = about 0,7; impurity E - about 0.8; 
impurity F = about 0.9; impurity G = about 1.05; 
impurity H = about 1.1; impurity I = about 1.2; 
impurity ] - about 1.5. 

Relative retention at 210 nm With reference to buspirone 
(retention rime = about 25 min): impurity' K = about 0.6; 
impurity L - about 1.7; impurity M * about L8; 
impurity' N = about 1.9. 

System suitability, reference solution (b): 

— peak-to~valley ratio at 240 nm: minimum 5.0, where 
H p = height above the baseline of the peak due to 


impurity' G and H v - height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to buspirone; 

— resolution at 2IQ mm minimum 4.0 between the peaks due 
to impurity L and impurity N; 

— the chromatograms obtained are similar to the 
chromatograms supplied with buspirone for system 
suitability CRS. 

Limits Spectrophotometer at 240 nm: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity' j by 2, 

— impurity E: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent), 

— impurity J ; not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent), 

— any other impurity* for each impurity', not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent), 

— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
{0.4 per cent), 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference 

solution (a) (0.05 per cent). 

Limits Spectrophotometer at 210 nm: 

— - impurity K: not more than the area of the principal peak 

in the chromatogram obtained with reference solution (a) 
(0.1 per cent), 

-— any other impurity eluting with a relative retention greater 
than L6: for each impuntv, not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent), 
total: not more chan twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

(0,2 per cent), 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying ai 
105 C, 

Stdfated ash (2.4,14) 

Maximum 0J per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 10 mL of glacial acetic acid R and add 
50 mL of acetic anhydride R. Titrate with 0,1 M perchloric 
acid, determining the end-point potentbme trie ally (2.2.20). 

1 mL of 0./ Af perchloric acid is equivalent to 21.10 mg 
of c 3 ,H 12 aN 5 o 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities E, J, K 

Other detectable i mp u rit ies (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecificd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical rtf*?) - A, B s 
C, D, F, G, H, 1 1 L, M, N, 
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A. 2-fpiperazin- l-y1)pyrimidmc. 




B. 8-(pyrimidin- 2-yl) -8-aza- 5-azonia spiro [4.5 ] de ca ne, 






C. X - [CHJ*: 2 J 2 , -[butane-l J 4-diylbis(piperazine-l J 4- 
diy I) ] d ipyrimidine, 

D. X = [CH 2 ] a “O- [CH 214 : 2 , 2 'To^is [butane-] ,4- 
diyl (piperazine-1,4-diyl)]] dipyrimidiney 



B, [ I - [2-OXO-2 - [[4-[4-(pyrimidin-2-yl)piperazin-1 * 
yI ] butyl ] ammo] e thy]] cvclop enty l] acetic add) 



F. X = NH: 4-[4-(pyrimidin-2-yl)piperazin-1 -yl]butyl [I-[2- 
oxo-2 -[ [4- {4- Cpyrimidin-2-yl) piperazin-1 - 
yl] butyl] amino] e thyl ] cyrio pentyl ] acetate, 

H. X = O: bis[4 [4-(pynmidin-2-yI)pipcraziii-l-yl]butyl] 
(cyclopentane-1, i-diyl)diacetate. 


1. 8- [4- [4- (5-chloropy rimi din- 2-yl)p iperazio-1 -yl] butyl] -8- 
aza spiro [4.5] deca nc-7,9-di one. 



J. 4~(7, 9~di oxo- 8-azaspiro [4.5] dec-8-y 1) butyl [ 1 - [2-oxo-2 - {[4- 

[4-(pyrimidin-2-yJ) piperazin-1 - 

yl] butyl ] amino] ethyl] eye lope ntyl] acetate, 



K. R = H: 8-azaspirt>[4,5]decane-7,9-dione, 

L. R = [CH 2 ] 4 -C1: 8-(4-ddoroburyl)-8-azaspirG[4.5Jdecanc- 
7,9-dione, 

M* R = [CHJ^Br 8-(4-bromobut> t l)-8-azaspiro[4.5]decane- 
7,9-dione, 



N, 8,8 '-(butane-1,4-diyl)bis(8-azaspira [4.5] decane-7,9- 
dione), 

_ __ PhEur 


Busulfan 

(Ph. Eur. monograph 0542) 
O O 

* if 



Hr * 

Q O 


C^O t S 2 246 3 55-98-1 

Action and use 

Cytotoxic alkylating agent. 

Preparation 

Busulfan Tablets 

G. 2,2'- (piperazine-1,4-d iy l)dipyrimidine, __ 

DEFINITION 

Butane-1,4-diyl di(methanesulfonatc), 

Content 

99.0 per cent to 100,5 per cent (dried substance). 
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CHARACTERS 

Appearance 

Whke or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in acetone and in 
acetonitrile? very slightly soluble in ethanol (96 per cent). 

mp 

About 116 °C. 

IDENTIFICATION 

First identification A. 

Second identification B. C, D< 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison busulfan CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in 2 mL of acetone R. 

Reference solution Dissolve 20 mg of busulfan CRS in 2 mL of 
acetone R. 

Hate TLC silica gel G plate R. 

Mobile phase acetone R> toluene R (50:50 Vi V). 

Application 5 fL. 

Development Over a path of 15 cm. 

Drying In a current of warm air. 

Detection Spray with anisaidekyde solution R and heat at 
120 C. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with die 
reference solution. 

C. To 0.1 g add 5 mL of / M sodium hydroxide. Heat until a 
clear solution is obtained. Allow to cool. To 2 mL of the 
solution add 0.1 mL of potassium permanganate solution R. 

The colour changes from purple through violet to blue and 
finally to green. Filter and add 1 mL of amttmtiacal silver 
nitrate solution R. A precipitate is formed. 

D. To 0.1 g add 0.1 g of potassium nitrate R and 0.25 g of 
sodium hydroxide R. mix and heat to fusion. Allow to cool and 
dissolve the residue in 5 mL of water R. Adjust to pH 1-2 
using dilute hydrochloric acid R. The solution gives reaction (a) 
of sulfates (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution B 7 (2.2.2, Method II). 

Dissolve 0.25 g in 20 mL of acetonitrile K, dilute to 25 mL 
with water R and examine immediately. 

Acidity 

Dissolve 0.20 g with heating in 50 mL of anhydrous 
ethanol R> Add 0.1 mL of methyl red solution R. Not more 
than 0.05 mL of 0.1 M sodium hydroxide is required to 
change the colour of the indicator. 

Loss on drying (2.2.32) 

Maximum 2.0 per cent, determined on l .000 g by drying 
in vacuo at 60 C, 

Sulfatcd ash ( 2 . 4 .! 4 ) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

To 0.250 g add 50 mL of water R. Shake. Boil under a reflux 
condenser for 30 min and, if necessary, make up to the 
initial volume with water R. Allow to cool. Using 0.3 mL of 


phenolphthalein solution R as indicator, titrate with 0.1 M 
sodium hydroxide until a pink colour is obtained. 

I mL of 0.1 M sodium hydroxide is equivalent to 12.32 mg of 

CgHl40gS2, 

STORAGE 

In an airtight container, protected from light. 


PhEur 


Butyl Hydroxybenzoate 

Butylparaben 

(Butyl Parahydroxybenzoate, Ph Eur monograph 0881) 



Action and use 

Excipient. 

flfrfir,_______ 

DEFINITION 

Butyl 4-hydroxybenzoate. 

Content 

98.0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent) and in methanol. 

IDENTIFICATION 

First identification A, & 

Second identification A, C 

A. Melting point (2.2.14): 68 C to 71 C. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison butyl parahydroxybenzoate CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in acetone R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with acetone R. 

Reference solution (a) Dissolve 10 mg of butyl 
parahydroxybenzoate CRS in acetone R and dilute to 10 mL 
with the same solvent. 

Reference solution (b) Dissolve 10 mg of propyl 
parahydroxybenzoate R in l mL of test solution (a) and dilute 
to 10 mL with acetone R * 

Plate TLC octadecyhilyi silica gel P 254 plate R. 

Mobile phase glacial acetic acid K, water R y methanol R 
(1:30:70 VfVlV). 

Application 2 pL of test solution (b) and reference 
solutions (a) and (b). 

Development Over 2/3 of the plate. 
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Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated principal 
spots. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 
Solution S 

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 
10 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1) and not more intensely coloured 
than reference solution BY 6 (2.2*2, Method II). 

Acidity 

To 2 mL of solution S add 3 mL of ethand (96 per cent) R % 

5 mL of carbon dioxide-free water R and 0.1 mL of bmmocresol 
great solution R, Not more than 0.1 mL of 0.1 M sodium 
hydroxide is required to change the colour of the indicator to 
blue. 

Related substances 

liquid chromatography (2.2.29). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 2.5 mL of methanol R and dilute to 50,0 mL 
with the mobile phase. Dilute 10.0 mL of the solution to 
100*0 mL with the mobile phase. 

Reference solution (a) Dissolve 5 mg of 4-hydroxybenzoic acid R 
(impurity A), 5 mg of propyl parahydroxybenzoate R 
(impurity D) and 5 mg of the substance to be examined in 
the mobile phase and dilute to 100,0 mL with the mobile 
phase* Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (b) Dissolve 50.0 mg of butyl 
parahydroxybenzoate CRS in 2.5 mL of methanol R and dilute 
to 50.0 mL with the mobile phase. Dilute 10.0 mL of the 
solution to 100.0 mL with the mobile phase* 

Reference solution (c) Dilute 1.0 mL of the test solution to 
20,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (d) Dissolve 5 mg of butyl 
parahydroxybenzoate impurity B CRS (iso-butyl 
parahydroxybenzoate) in the mobile phase and dilute to 
100*0 mL with the mobile phase* 

Reference solution (e) Dilute 0.5 mL of reference solution (d) 
to 50.0 mL with reference solution (b). 

Column: 

— size: I = 0,15 m, 0 = 4.6 mm; 

stationary phase: end-capped octadeqylsdyl silica gel for 
chromatography R (5 pm); 

— temperature : 35 C* 

Mobile phase 6.8 g/L solution of potassium dihydrogen 
phosphate R, methanol R (50:50 V/V). 

Flow rate 1 *3 mUmin, 

Detection Spectrophotometer at 272 nm. 

Injection 10 pL of the test solution and reference 
solutions (a), (c) and (e). 

Run time 1 *5 times the retention time of butyl 
parahydroxybenzoate* 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 


impurities A and D; use the chromatogram obtained with 
reference solution (e) to identify the peak due to impurity E. 
Relative retention With reference to butyl parahydroxybenzoate 
(retention time = about 22 min): impurity A = about 0*1; 
impurity D = about 0.5; impurity E = about 0.9. 

System suitability: 

— resolution: 

minimum 5*0 between the peaks due to impurity D and 
butyl parahydroxybenzoate in the chromatogram obtained 
with reference solution (a); 

minimum 1.5 between the peaks due to impurity E and butyl 
parahydroxybenzoate in the chromatogram obtained with 
reference solution (e)* 

Limits: 

— correction factor, for the calculation of content* multiply the 
peak area of impurity A by 1.4; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
{0*5 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0,5 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(1,0 per cent); 

disregard limit: 0*2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 

(0.1 percent). 

Sulfa ted ash ( 2 . 4 , 14 ) 

Maximum 0.1 per cent, determined on 1 *0 g* 

ASSAY 

Liquid chromatography (2.2*29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (b)* 

Calculate the percentage content of CuH^O^ from the 
declared content of butyl parahydroxybenzoate CRS , 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10 l 
Control of impurities in substances for pharmaceutical use): B, C, 
D, E, 



A* 4*hydroxy benzoic add, 

0 



B. methyl 4-hydroxybenzoate (methyl parahydroxybenzoate). 
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C. ethyl 4-hydroxv benzoate (ethyl parahydroxybenzoate), 



D. propyl 4-hydroxybenzoate (propyl parahydroxybenzoate), 

o 



E. 2-methylpropyl 4-hydroxybenzoate (iso-butyl 
parahydroxybenzoate). 

--- PhEur 


Butylated Hydroxyanisoie 

(Butylhydroxanmtej Ph Eur monograph 0880) 



h 3 c ch 3 


C n H 16 0 2 180.3 25013-16-5 

Action and use 

Antioxidant. 

PhEur ___ 

DEFINITION 

Eutyihydroxyanisole is 2-(l ,l-dimethylethyl)-4- 
meihoxvphenol containing not more than 10 per cent of 
3-( 1 a 1 -dimeihylethyl)-4-methox\ r phenol. 

CHARACTERS 

A white, yellowish or slightly pinkish, crystalline powder, 
practically insoluble in water, very soluble in methylene 
chloride, freely soluble in alcohol and in fatty oils. It dissolves 
in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the test for 
related substances. The principal spot in die chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

B. To 0.5 mL of solution S (see Tests) add 10 mL of 
aminopymzdone solution R and 1 mL of potassium ferncyanide 
solution R, Mix and add 10 mL of methylene chloride R. Shake 
vigorously. After separation, the organic layer is red. 

C. Dissolve about 10 mg in 2 mL of alcohol R. Add 1 mL of 
a 1 g^L solution of testosterone propionate R in alcohol R and 

2 mL of dilute sodium hydroxide solution R. Heat in a water- 
bath at 80 X for 10 min and allow to cool. A red colour 
develops. 


TESTS 
Solution S 

Dissolve 2.5 g in alcohol R and dilute to 25 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than intensity 5 of the range of reference solutions of the 
most appropriate colour (2.2.2, Method II). 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel G R as the coating substance. 

Test solution (a) Dissolve 0.25 g of the substance to be 
examined in methylene chloride R and dilute to 10 mL with 
the same solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methylene chloride R. 

Reference solution (a) Dissolve 25 mg of 
buiylhydroxyanisole CRS in methylene chloride R and dilute to 
10 mL with the same solvent. 

Reference solution (h) Dilute 1 mL of reference solution (a) to 
20 mL with methylene chloride R, 

Reference solution (c) Dissolve 50 mg of hydroquinone R in 
5 mL of alcohol R and dilute to 100 mL with methylene 
chloride R . Dilute 1 mL of this solution to 10 mL with 
methylene chloride R, 

Apply separately to the plate 5 pL of each solution. Develop 
over a path of 10 cm using methylene chloride R. Allow the 
plate to dry in air and spray with a freshly prepared mixture 
of 10 volumes of potassium ferncyanide solution R, 20 volumes 
of ferric chloride solution R1 and 70 volumes of water R. In the 
chromatogram obtained with test solution (a): any violet-blue 
spot with an Rp value of about 0.35 (corresponding to 
3-(! ) l-dimethylethyl)-4-mcthoxypheuol) is not more intense 
than the principal spot in the chromatogram obtained with 
reference solution (a) (10 per cent); any spot corresponding 
to hvdroquinone is not more intense than the principal spot 
in the chromatogram obtained with reference solution (c) 

(0.2 per cent); any spot, apart from the principal spot and 
any spots corresponding to 3-( 1,1-dime thy I ethyl)-4- 
methoxyphenol and hydroquinone, is not more intense than 
the principal spot in the chromatogram obtained with 
reference solution (b) (0.5 per cent). 

Heavy metals ( 2.4.8) 

1.0 g complies with test C for heavy metals (10 ppm). 
Prepare the reference solution using 1 mL of lead standard 
solution (10 ppm Pb) R. 

Sulfa ted ash (2,4,14) 

Not more than 0.1 per cent, determined on L0 g. 

STORAGE 

Store protected from light. 

IMPURITIES 



A. benzene-1,4-diol (hydroquinone). 


PhBur 
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Butyiated Hydroxytoluene 

(Butylhydroxytoluene) Ph Eur monograph 0581) 



G15H24O 


220,4 


128-37-0 


Action and use 

Antioxidant. 

PhEur ___ 

DEFINITION 

B utyHiydroxytolue ne i 5 2 ,6-bis (1,1 -d imethy I e thyl)-4- 
methylphenol. 

CHARACTERS 

A white or yellowish-white, crystalline powder, practically 
insoluble in water, very soluble in acetone, freely soluble in 
alcohol and in vegetable oils, 

IDENTIFICATION 

First identification A 3 C* 

Second identification A, B } 

A. Freezing-point (see Tests). 

B, Dissolve 0.500 g in ethanol R and dilute to 100,0 mL with 
the same solvent. Dilute 1.0 mL of this solution to 100.0 mL 
with ethanol R L Examined between 230 nm and 300 nm 
(2.2.25), the solution shows an absorption maximum at 

278 nm. The specific absorbance at the maximum is 80 to 
90, 

C, Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
buiy!hydroxy toluene CRS. 

D. Dissolve about 10 mg in 2 mL of alcohol R. Add 1 mL of 
a I g/L solution of testosterone propionate R in alcohol R and 

2 mL of dilute sodium hydroxide solution R. Heat in a water- 
bath at 80 C for 10 min and allow to cool. A blue colour 
develops. 

TESTS 

Appearance of solution 

Dissolve 1,0 g in methanol R and dilute to 10 mL with the 
same solvent* The solution is dear (2.2.1) and not more 
intensely coloured than reference solution or BY 5 (2,2*2, 
Method U ), 

Freezing-point (2.2J8) 

69 °C to 70 °C. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel G R as the coating substance. 

Test solution Dissolve 0.2 g of the substance to be examined 
in methanol R and dilute to 10.0 mL with the same solvent* 
Reference solution Dilute 1 mL of the test solution to 200 mL 
with methanol R. 

Apply separately to the plate 10 pL of each solution. Develop 
over a path of 15 cm using methylene chloride R< Dry the plate 
in air and spray with a freshly prepared mixture of 
10 volumes of potassium ferricyanide solution /?, 20 volumes of 
ferric chloride solution R! and 70 volumes of water R. Any spot 
in the chromatogram obtained with the test solution, apart 


from the principal spot, is not more intense than the spot in 
the chromatogram obtained with the reference solution 
(0,5 per cent). 

Sulfa ted ash ( 2.4.14) 

Not more than 0.1 per cent, determined on 1,0 g. 

. _ _______ PhEur 


Cabergoline 

(Ph. Eur * monograph 1773) 



81409-90-7 


Action and use 

Dopamine D2 receptor agonist. 


PhEur ___ 

DEFINITION 

1 -Ethyl-3-[3-(dimethylamino)propyl] -3-[ [(6a/?,97?, 10ai?)-7- 
(prop-2-enyl)-4,6,6a,7,8,9,10,1Qa-octahydroindolo[4,3- 
fg] quinolin-9-y l] carbonyl] urea, 

Content 

98.0 per cent to 102*0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), very slightly soluble in hexane. It is slightly 
soluble in 0.1 M hydrochloric acid. 

It shows polymorphism (5,9), 

IDENTIFICATION 

A, Specific optical rotation (see Tests). 

B, Infrared absorption spectrophotometry (2,2*24). 
Comparison cabergoline CRS. 

If the spectra obtained in the solid state show differences, 
dissolve 50 mg of the substance to be examined and 50 mg 
of the reference substance separately in l mL of ethanol 
(96 per cent) R> evaporate to dryness and record new spectra 
using the residues. 

TESTS 

Specific optical rotation (2,2, 7) 

-77 to -83 (anhydrous substance). 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
50*0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare ike solutions 
immediately before use and protected from light. 

Test solution Dissolve 30*0 mg of the substance to be 
examined in the mobile phase and dilute to 25*0 mL with 
the mobile phase. 
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Reference solution (a) Dissolve 30.0 mg of cabergoline CHS in 
the mobile phase and dilute to 25,0 mL with the mobile 
phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 10,0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (c) Suspend 50 mg of the substance to be 
examined in 10 mL of 0. / M sodium hydroxide. Stir for about 
15 min. To 1 mL of the suspension add 1 mL of 0.1 M 
hydrochloric add and dilute to 10 mL with the mobile phase. 
Sonicate until dissolution is complete. The main degradation 
product obtained is impurity A, 

Column: 

— size: I = 0,25 m, 0 = 4.6 mm, 

- stationary' phase: octadecylsdyl silica gd for chromatography R 
(10 pm)* 

Mobile phase Mix 16 volumes of acetonitrile R and 84 volumes 
of a freshly prepared 6.8 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 2.0 with phosphoric 
acid R. Add 0.2 volumes of rrierhylamine R. 

Flow rate 1 ,2 m 17min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time 4 times the retention time of cabergoline. 

Relative retention With reference to cabergoline (retention 
time - about 12 min); impurity D - about 0.3; 
impurity B = about 0.6; impurity A = about 0.8; 
impurity C = about 2.9. 

System suitability', reference solution (c): 

— resolution: minimum 3,0 between the peaks due to 
cabergoline and impurity A. 

Limits: 

— impurities A, C: for each impurity^ not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(03 per cent); 

— impurities B, D: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(03 percent); 

— any other impurity: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(03 per cent); 

— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,8 per cent); 

— disregard limit: 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Water ( 2 . 5 , 12 ) 

Maximum 0.5 per cent, determined on L000 g, 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C^H^NsO^ from the 
areas of the peaks and the declared content of 
cabergoline CRS. 


IMPURITIES 

Specified impurities A, B, C, D 



A, (6 a 91?, 10 ai?) -7 - (prop- 2 -eny 1) -4, 6,6 a,7, 8 ,93 03 Qa- 
octahydroindolo [4,3-^] quinoline-9-carboxvlie acid, 



B. R = CO-NH-C 2 H 5 , R' = H: (6afi,9i?,10aR)-iV , -[3- 

(dimethyl amino)propy 1] -N* -ethyl-7- (prop-2-enyl)- 

6 a,7,8,93 0, 1 0a-hexahydroindolo [4, 3-fg] quinoline-4 *9 (6//)- 
dicarboxamide, 

C. R = R' = CO-NH-C 2 H 5 : (6ajR,97?,10a^)-.\^-[3- 

(dime thy 1 amin o)propyl] -JV 4 -ethy 1-A/ 9 - (ethy [carbamoyl) -7- 

(prop-2-enyl)-6a ) 7 i 8 ) 9 > 10,10a-hexahydroindolo[4,3“ 
fg] quinoline^, 9 (6H)-dicarboxamide, 

D. R = R' = H: (6aJ?,9 R, 1 Oaf?) -N- [3- 

(dime thy 1 amino)propy 1]-7-(prop-2-eny 1)-4,6,6 a, 7,8j93 03 0a^ 
oc tahydr oind olo [ 4,3 tfe] qu inol in e- 9-carbox amide. 
______ PhEtff 


Caffeine 

Anhydrous Caffeine 
(Ph. Bur . monograph 0267) 





ch 3 

CgH 10 N 4 O2 194,2 58-08-2 

Action and use 

Central nervous system stimulant. 

Preparations 

Aspirin and Caffeine Tablets 

Caffeine Citrate Injection 

Caffeine Citrate Oral Solution 

Paracetamol and Caffeine Capsules 

Paracetamol and Caffeine Tablets 

Paracetamol, Codeine Phosphate and Caffeine Capsules 

Paracetamol, Codeine Phosphate and Caffeine Tablets 


STORAGE 

Protected from light. 


PhEur ___ 

DEFINITION 

1,3 3 7-Trimethy 1- 3,7 -di hydro-1 H- purine- 2 , finiione. 
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Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or silky, white or 
almost white, crystals. 

Solubility 

Sparingly soluble in water, freely soluble in boiling water, 
slightly soluble in ethanol (96 per cent). It dissolves in 
concentrated solutions of alkali benzoates or salicylates. 

It sublimes readily. 

IDENTIFICATION 

First identification A 3 B, E 
Second identification A } C, D t E f F. 

A. Melting point ( 2.2.14): 234 C to 239 C. 

B. Infrared absorption spectrophotometry' (2.2.24). 
Comparison caffeine CRS 

C. To 2 mL of a saturated solution add 0.05 mL of iodinated 
potassium iodide solution R, The solution remains clear. 

Add 0.1 mL of dilute hydrochloric add R ; a brown precipitate 
is formed. Neutralise with dilute sodium hydroxide solution R\ 
the precipitate dissolves, 

D. In a ground-glass-stoppered tube, dissolve about 10 mg in 
0.25 mL of a mixture of 0.5 mL of acetylacetonc R and 5 mL 
of dilute sodium hydroxide solution R, Heat in a water-bath at 
80 C for 7 min. Cool and add 0.5 mL of 
dmethylaminobenzaldehyde solution R2. Heat again in a water- 
bath at 80 "C for 7 min. Allow 7 to cool and add 10 mL of 
water R; an intense blue colour develops. 

E. Loss on drying (see Tests). 

F* It gives the reaction of xanthines (2.L/). 

TESTS 
Solution S 

Dissolve 0.5 g with heating in 50 mL of carbon dioxide-free 
water R prepared from distilled water /?, cool and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2.1) and colourless (2.2.2, Method IT). 

Acidity 

To 10 mL of solution $ add 0.05 mL of bromothymol blue 
solution Rl; the solution is green or yellow. Not more than 
0.2 mL of 0.01 M sodium hydroxide is required to change the 
colour of the indicator to blue. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 1,0 mL of this solution to 10.0 mL 
with the mobile phase. 

Reference solution (a) Dilute 2.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of caffeine for system 
suitability CRS (containing impurities A, C, D and F) in the 
mobile phase and dilute to 5 mL with the mobile phase. 
Dilute 2 mL of this solution to 10 mL with the mobile 
phase. 

Column: 

— size : / = 0.15 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecybilyl 
silica gel for chromatography R (5 pm) . 


Mobile phase Mix 20 volumes of mrahydrofuran R> 

25 volumes of acetonitrile R and 955 volumes of a solution 
containing 0,82 g/L of anhydrous sodium acetate R previously 
adjusted to pH 4,5 with glacial acme acid R. 

Flow rate 1,0 mL/min, 

Detection Spectrophotometer at 275 nm. 

Injection 10 (iL. 

Run time 1.5 rimes the retention time of caffeine. 

Identification of impurities Use the chromatogram supplied 
with caffeine for system suitability' CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities A, C, D and F. 

Retention time Caffeine - about 8 min. 

System suitability r . reference solution (b): 

— resolution: minimum 2,5 between the peaks due to 
impurities C and D and minimum 2.5 between the peaks 
due to impurities F and A. 

Limits'. 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent); 

— disregard limit: 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Sulfates (2.4,13) 

Maximum 500 ppm, determined on 15 mL of solution S. 
Prepare the standard using a mixture of 7,5 mL of sulfate 
standard solution (10 ppm SOJ R and 7.5 mL of distilled 
water R . 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 1 h. 

Sul fated ash (2.4,14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.170 g with heating in 5 mL of anhydrous acetic 
acid /?, Allow to cool, add 10 mL of acetic anhydride R and 
20 mL of toluene R. Titrate with 0.1 M perchloric add , 
determining the end-point potentiometrically (2.2.20), 

1 mL of 0.1 M perchloric acid is equivalent to 19.42 mg 
of ChH^N^O*. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify 7 these 
impurities for demonstration of compliance. See also 5.J0. 
Control of impurities in substances for pharmaceutical use): A, B, 
Q Dj E, F. 
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ch 3 

Ah 1 S 3-di m ethyl-3,7 -dihydro-1 //-purine-2 ,6-dione 
(theophylline), 



ch 3 


B. A/-{6-amino-1,3-dimethvl-2 ,4-d ioxo-1,2 s 3,4- 
i etrah yd ropyri mi din- 5-yl )formamide, 


O 



C. 1,3 )9-trimethyI-3,9-dihydro-1//-purine-2,6-di one 
(isoeafFeine), 



ch 3 


D. 3,7 -di methyl- 3 , 7 -d ihydro-1 //-purine-2,6-d lone 
(theobromine}, 



Ch 2 


E - N t 1 -d imeth yf-4- (methylamino)-1 //-imidazole-5 
carboxamide (caffeidine), 



F. 1 J 7-dimetliyl-3,7-dihydro-l//-purine-2 > 6-dione + 

________ PhEur 


Caffeine Hydrate * * 

* * 

(Caffeine Monohydrate, Ph Enr monograph 0268) * * 

CHj 

N 

} . H 2 o 

N 

CH 3 

C & H id N 4 0 2 ,H 2 0 212.2 5743-12^ 

Action and use 

Central nervous system stimulant, 

Ph Eur _____ 

DEFINITION 

1,3,7 -Trime th y I - 3,7-dih y dro-1 H~ pu rine-2 , 6 -dio ne 
monohydrate, 

Content 

98.5 per cent to 101.5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or silky, white or 
almost white crystals. 

Solubility 

Sparingly soluble in water, freely soluble in boiling water, 
slightly soluble in ethanol (96 per cent). It dissolves in 
concentrated solutions of alkali benzoates or salicylates. 

It sublimes readily. 

IDENTIFICATION 

Pint identification A, B, E. 

Second identification A, C } D> E, F. 

A. Melting point (2.2.14): 234 C to 239 C, determined 
after drying at 100-105 *C. 

B. Infrared absorption spectrophotometry (2.2*24). 

Preparation Dry the substance to be examined at 100-105 C 
before use. 

Comparison caffeine CRS. 

C. To 2 mL of a saturated solution add 0.05 mL of iodinaud 
potassium iodide solution R, the solution remains clear. 

Add 0.1 mL of dilute hydrochloric add R; a brown precipitate 
is formed. Neutralise with dilute sodium hydroxide solution R; 
the precipitate dissolves. 

D. In a glass-stoppered tube, dissolve about 10 mg in 

0.25 mL of a mixture of 0.5 mL of acetylaceione R and 5 mL 
of dilute sodium hydroxide solution R. Heat in a water-bath at 
80 °C for 7 min. Cool and add 0.5 mL of 
dmethylaminobenzaldehyde solution R2 . Heat again in a water- 
bath at 80 C for 7 min. Allow to cool and add 10 mL of 
water i?; an intense blue colour develops. 

E. Loss on drying (see Tests). 

F. ft gives the reaction of xanthines (23*1). 

TESTS 
Solution S 

Dissolve 0.5 g with heating in 50 mL of carbon dioxide-free 
water R prepared from distilled water R, cool, and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2*1) and colourless (2*2,2, Method IT)* 
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Addity 

To 10 mL of solution S add 0.05 mL of brumothymol blue 
solution Rl; the solution is green or yellow. Not more than 
0.2 mL of 0,01 M sodium hydroxide is required to change the 
colour of the indicator to blue. 

Related substances 

Liquid chromatography {2,2,29), 

Test solution Dissolve 0.110 g of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 1.0 mL of this solution to 10,0 mL 
with the mobile phase. 

Reference solution (a) Dilute 2.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of caffeine for system 
suitability CRS (containing impurities A* C, D and F) in the 
mobile phase and dilute to 5.0 mL with the mobile phase. 
Dilute 2.0 mL of this solution to 10.0 mL with the mobile 
phase. 

Column : 

— size; l = 0J5 m, 0 = 4,6 mm; 

— stationary phase; base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (5 pm). 

Mobile phase Mix 20 volumes of tetrahydrofuran /?, 

25 volumes of acetonitrile R and 055 volumes of a solution 
containing 0.82 gfL of anhydrous sodium acetate R previously 
adjusted to pH 4,5 with glacial name add R, 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 275 am. 

Injection 10 pL, 

Run time 1.5 times the retention time of caffeine. 

Identification of impurities Use the chromatogram supplied 
with caffeine for system suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities A 3 C, D and F, 

Retention time Caffeine * about 8 min. 

System suitability’: reference solution (b): 

— resolution: minimum 2.5 between the peaks due to 
impurities C and D; minimum 2,5 between die peaks due 
to impurities F and A. 

Limits: 

- unspecified impurities; for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

- total: not more than 0,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0*1 per cent); 

- disregard limit : 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Sulfates (2.4,13) 

Maximum 500 ppm, determined on 15 mL of solution S. 
Prepare the standard using a mixture of 7.5 mL of sulfate 
standard solution (10 ppm SOt) R and 7.5 mL of distilled 
water R. 

Heavy' metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead Standard solution (10 ppm Pb) R. 


Loss on drying ( 2 , 2 . 32 ) 

5,0 per cent to 9.0 per cent* determined on 1.000 g by 
drying in an oven at 105 *C for 1 h. 

Sulfated ash (2.4,14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.170 g, previously dried at 100-105 C, with 
heating in 5 mL. of anhydrous acetic add R. Allow' to cool, and 
add 10 mL of acetic anhydride R and 20 mL of toluene R, 
Titrate with 0.1 M perchloric acid, determining the end-poim 
p otentiomemcally (2.2. 20 ). 

I mL of 0.1 M perchloric add is equivalent to 19,42 mg 
of C s HjoN^0 2 . 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/'unspecifted impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use); A, B, 

C f D t E y F. 


o 



i 


ch 3 

A, l ,3-dimethyl-3,7-dihydro-1//-purine-2,6-dione 
(theophylline). 



ch 3 


B. iV-( 6 “itmino-l,3-dimethyl-2,4-dioxo-l,23>4- 
Ec trahyd ro pyrimidin- 5-y I) forma mide T 


o 



C. 1,3,9-trimethyl-3 ,9-dihydro-1 //-purine-2,6-dione 
(isocafTeine), 



CH a 


D. 3,7 -dim ethy 1-3,7-dihydro-1 H- purine-2,6-d ione 
(theobromine), 



2017 


Calcifediol 1-355 



L 


CHj 

E h N,l-dimethyl-4-(methyIamino)-l /f-i midazole-5- 
carboxamide (caffeidine). 



F. 1 j7-dimethyl-3j7-dihydro-1 //-purine-2,6-dione. 

____ _ ____ PhEur 


Calamine 

Prepared Calamine 

Action and use 

Antipruritic. 

Preparations 

Aqueous Calamine Cream 
Calamine Lotion 
Calamine Ointment 
Calamine and Coal Tar Ointment 

DEFINITION 

Calamine is a basic zinc carbonate suitably coloured with 
iron(m) oxide. 

CHARACTERISTICS 

An amorphous, impalpable, pink or reddish brown powder, 
the colour depending on the variety and amount of iron(ui) 
oxide present and the process by which it is incorporated. 
Practically insoluble in water , It dissolves with effervescence 
in hydrochloric acid. 

IDENTIFICATION 

A. Yields the reactions characteristic of carbonates, 

Appendix VL 

B. To 2 g add 5 mL of hydrochloric acid and heat to boiling; 
if necessary, add hydrochloric add drop wise until a bright 
yellow solution is obtained. Cool and add / 3. 5ai ammonia 
until the first sign of precipitate (solution A), The solution 
yields reaction B characteristic of iron salts , Appendix VI. 
Dilute 1 mL of solution A to 5 mL with the solution 
yields the reaction characteristic of zinc salts, Appendix VI. 

TESTS 

Calcium 

Dissolve 0.50 g in a mixture of 10 mL of water and 2.5 mL 
of glacial acetic acid and filter. To 0,5 mL of the filtrate add 
15 mL of 5m ammonia and 2 mL of a 2.5% w/v solution of 
ammonium oxalate and allow to stand for 2 minutes. 

The solution remains clear. 

Soluble barium salts 

To the remainder of die filtrate obtained in the test for 
Calcium add 2 mL of 1m sulfuric acid and allow to stand for 
5 minutes. The solution remains dear. 

Lead 

Not more than 150 ppm when determined by atomic 
absorption spectrophotometry, Appendix II D, Method II, 


measuring at 283.3 nm or 217 nm and using an air-acetylene 
flame. Carefully add 5 g of the substance being examined to 
25 mL of hydrochloric add and allow to stand for 18 hours. 
Add 5 mL of nitric add and sufficient water to produce 
200 mL, Use lead standard solution (100 ppm Pb) suitably 
diluted with a 3.5% v/v solution of nunc acid to prepare the 
standard solution. 

Chloride 

Dissolve 0.15 g in water with the addition of 1 mL of nitric 
acid 3 filter and dilute to 30 mL with water. The resulting 
solution complies with the limit test for chlorides. Appendix VII 
(0.07%). 

Sulfate 

Dissolve 0.1 g in water with the addition of 3 mL of 2m 
hydrochloric acid , filter and dilute to 60 mL with water. 

The resulting solution complies with the limit test for sulfates, 
Appendix VII (0.6%), 

Ethanol-soluble dyes 

Shake 1.0 g with 10 mL of ethanol (90%) and filter. 

The filtrate is colourless. Appendix IV B, Method II. 

Matter insoluble in hydrochloric acid 

Dissolve 1 g in 20 mL of w arm 2m hydrochloric add and filter. 
The residue, when washed with water and dried to constant 
weight at 105 , weighs not more than 10 mg. 

Water-soluble dyes 

Shake 1,0 g with 10 mL of water and filter. The filtrate is 
colourless. Appendix IV B, Method II. 

Residue on ignition 

68.0 to 74.0%, when ignited at a temperature not lower than 
900 until, after further ignition, two successive weighings do 
not differ by more than 0.2% of the weight of die residue. 
Use \ g. 


Calcifediol 

(Ph. Eitr. monograph 1295) 



C 27 H 4I 0 2 j H 2 0 418,7 63283-36-3 

Action and use 

Vitamin D analogue. 

Pfi&Jt- ______ 

DEFINITION 

(5Z,7E}-9,10-Secocholesta-5,7,10( 19)-trkne-3p,25"diol 
monohydrate. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance). 

A reversible isomerisation to pre-calcifediol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds (see Assay), 
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CHARACTERS 

Appearance 

White or almost white crystals. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), soluble in fatty oils. 

It is sensitive to air, heat and light, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24), 
Preparation Mix 2 mg of the substance to be examined and 
225 mg of potassium bromide R. 

Comparison Ph . Bur, reference spectrum of calcifediol 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Carry out the test as rapidly as possible, avoiding 
exposure to actinic light and air. 

Test solution Dissolve I *00 mg of the substance to be 
examined without heating in 10.0 mL of the mobile phase. 
Reference solution (a) Dissolve 1 .00 mg of calcifediol CRS 
without heating in 10.0 mL of the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100-0 mL with the mobile phase. Dilute 1 .0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Heat 2 mL of reference solution (a) in a 
water-bath at 80 C under a reflux condenser for 2 h and 
cool. 

Column: 

— size: l ~ 0.15 m, 0 = 4,6 mm; 

— stationary phase: octyhilyl silica gel for chromatography Rl 
(5 nm), 

Atobile phase water R y methanol R (20:80 F/F). 

Flow rate 1.5 niLmin. 

Detection Spectrophotometer at 265 nm. 

Injection 50 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of calcifediol. 

Relative retention With reference to calcifediol (retention 
time = about 11 min): impurity D = about 0,85; 
impurity B = about 1 . 1 ; impurity C - about 1.2; pre- 
ealcifedio! = about 1.3; impurity A = about 1 . 6 . 

System suitability. reference solution (c): 

— resolution: minimum 5.0 between the peaks due to 
calcifediol and pre-caldfediol; if necessary, adjust the 
proportions of the constituents in the mobile phase. 

Limits*. 

— impurities A> B > C, D: for each impurity, maximum 
0.5 per cent; 

unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 1.0 per cent; 

— disregard limit: 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard the peak due to pre-caldfediol. 

Water (2.5.32) 

3.8 per cent to 5,0 per cent, determined on 10,0 mg. 


ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solutions (a) and (c). 
System suitability: reference solution (c): 

— repeatability: maximum relative standard deviation of 
1 per cent for the peak due to calcifediol after 6 
injections. 

Calculate the percentage content of C 27 H 44 Q 2 using the 
chromatogram obtained with reference solution (a) and 
t aking into account the assigned content of calcifediol CRS 
and, if necessary, the peak due to pre-caldfediol. 

STORAGE 

Under nitrogen, in an airtight container, protected from light, 
at a temperature of 2 C to 8 C. 

The contents of an opened container are to be used 
immediately. 

IMPURITIES 

Specified impurities A, B, C, D. 



A. 9p, 1 Oa-cholesta-5,7 -diene-3p,25-diol, 



B. cholesta- 5,7-diene-3 P, 2 5 -diol, 



C. (6£)-9,1Q-secocholesta-5( 10),6,8-iriene-3p 5 25-diol, 



D. (5EJE) -9,10-secocholesta-5,7, 10 ( 19)~triene-3p,25-diol. 
_ PhEur 
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Calcipotriol 

Anhydrous Calcipotriol 
(Ph. Bur. monograph 2011) 



C 27 H 40 O 3 412,6 112965-21 -6 

Action and use 

Vitamin D analogue. 

Preparations 
Calcipotriol Cream 
Calcipotriol Ointment 
Calcipotriol Scalp Application 

PhEt*. _____ 

DEFINITION 

(5ZflE i 22E y 24S) -24-Cydopropyi-9j 1 0-secochola- 
5 J 7slO(19)522-tetraene-lGt J 3p j 24-trioh 

Content 

95.5 per cent to 102.0 per cent (dried substance), 

A reversible isomerisation to pre-calcipotriol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), slightly soluble in methylene chloride. 

It is sensitive to heat and light, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2*2,24) , 

Comparison Ph. Eun reference spectrum of anhydrous calcipotriol, 

B. Loss on drying (see Tests), 

TESTS 

Carry! 0 m the mis for related substances and the assay as rapidly 
as possible and protected from actinic light and air , 

Related substances 

A. Thin-layer chromatography (2.2.27). 

Solution A To 1 mL of tmthylamine R add 9 mL of 
chloroform R. 

Test solution Dissolve 1 mg of the substance to be examined 
in 1 00 pL of solution A* 

Reference solution (a) To 10 pL of the test solution add 
990 pL of solution A, 

Reference solution (b) To 250 pL of reference solution (a) add 
750 pL of solution A. 

Reference solution (c) To 100 pL of reference solution (a) add 
900 pL of solution A. 


Reference solution (d) Place 2 mg of the substance to be 
examined in a vial and dissolve in 200 pL of solution A. 

Close the vial and keep it in a water bath at 60 °C for 2 h. 
Plate TLC silica gel F 254 plate R. 

Mobile phase 2-nmhylpropanol R, methylene chloride R 
(20:80 V/V) . 

Application 10 pL of the test solution and reference 
solutions (b), (c) and (d). 

Development Over 2/3 of the plate. 

Drying In air, then at 140 C for 10 min. 

Detection Spray the hot plate with an alcoholic solution of 
sulfuric add R, dry at 140 C for not more than l min and 
examine in ultraviolet light at 366 nm. 

Relative retention With reference to calcipotriol 
(R f = about 0.4): impurity G - about 0.4; 
impurity' H = about 0*4; pre-calcipotriol " about 0,9; 
impurity A — about 1.2. 

System suitability Reference solution (d): 

— the chromatogram shows a secondary spot due to pre- 
calcipotriol. 

Limits: 

— impurity A\ any spot due to impurity A is not more 
intense than the spot in the chromatogram obtained 
with reference solution (b) (0.25 per cent); 

— impurities G , H: any spot due to impurity G or H is 
not more intense than the spot in the chromatogram 
obtained with reference solution (b) (0,25 per cent for 
the sum); 

— unspecified impurities', any other spot is not more 
intense than the spot in the chromatogram obtained 
with reference solution (c) (0,1 per cent), 

B, Liquid chromatography (2,2*29), 

Solution A Dissolve 1,32 g of ammonium phosphate R in 
water R and dilute to 10.0 mL with the same solvent. 

Solvent mixture Solution A, water R, methanol R 
(03:29,7:70 V/V/V). 

Test solution (a) Dissolve 2 mg of the substance to be 
examined in the solvent mixture and dilute to 5,0 mLw-ith 
the solvent mixture. 

Test solution (b) Dissolve 2.00 mg of the substance to be 
examined in the solvent mixture and dilute to 20.0 mL with 
the same solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1,0 mL of reference solution (a) 
to 10,0 mLwith the solvent mixture. 

Reference solution (c) Dissolve 1 mg of calcipotriol 
monohydrate CRS (containing impurities B, C and D) in the 
solvent mixture and dilute to 2,5 mL with the solvent 
mixture. 

Reference solution (d) Dissolve 2.00 mg of calcipotriol 
monohydrate CRS in the solvent mixture and dilute to 
20,0 mLwith the solvent mixture. 

Column: 

— size: / = 0,10 m 3 0 = 4.0 mm; 

— stationary phase: octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase water methanol R (30:70 V/V). 

Flow rate 1 .0 mlv'min. 

Detection Spectrophotometer at 264 nm. 

Injection 20 pL of test solution (a) and reference solutions (a), 
(b) and (c). 
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Run rime Twice the retention time of calcipotriol. 

Relative retention With reference to calcipotriol (retention 
time = about 13,5 min): impurity B = about 0*86; 
impurity C = about 0.92; impurity D = about 1 3. 

System suitability, reference solution (c): 

— peak-w-valley ratio: minimum L.5, where H p = height 
above the baseline of the peak due to impurity C and 
H v = height above the baseline of the lowest point of 
the curve separating this peak from the peak due to 
calcipotriol; 

— the chromatogram obtained is similar to the 
chromatogram supplied with calctpotriol 
mtmohydrme CRS. 

Limits : 

— impurity B ; not more than 0*5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0*5 per cent); 

— impurities C, D : for each impurity, not more than the 
area of the principal peak in the chromatogram 
obtained with reference solution (a) ( 1*0 per cent); 

— unspecified impurities: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) ( 0*10 per cent); 

— total: not more than 2*5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (2*5 per cent); 

— disregard hmir. 0.5 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Loss on drying 

Maximum 1 .0 per cent, determined on 5 mg by 
thermogravimetry (2.2.34). Heat to 105 C at a rate of 
10 ' C/m in and maintain at 105 °C for 60 min. 

ASSAY 

liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 
Calculate the percentage content of C 27 H 40 CH taking into 
account the assigned content of calcipotriol monohydrate CRS * 

STORAGE 

In an airtight container, protected from light, at -20 C or 
below, 

IMPURITIES 

Specified impurities A, B, C, D, G, H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
imp unties for demonstration of compliance* See also 5 JO. 
Control of impurities in substances for pharmaceutical use): E, F, 
/* 

By thmdayer chromatography: A, G, H, /* 

By liquid chromatography: B, C, D, E, F. 



A. {5Z,7£,22£)-2 4-cydopropyl-1x,3pHJihydroxy-9,10- 
secochola-5,7,10(19),22-tetraen-24-one, 



B. (5Z,7Z,22F,245}-24-eydopropyl-9,10-secochola- 
5,7,10( 19},22-tetrmene-1 -x, 3j3,24-trio! ((7Z)-calcipotriol), 



C* (5F,7F,22F,245)-24-cydopropyl-9,10-secochola- 
5,7,10(19),22-ietraene-1 ot,3P,24-mol ((5£)-caidpocriol), 



D. (5Z,7H t 225,24F)-24-cydopropyl-9 l 10-secochola- 
5,7,10( L9) > 22-ictraene-i x,3p,24-triol (24-epi-caldpomoI) s 
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E. raC'’(5Z J 7 J E > 245)-24-cyclopropyI-9 3 10-secochola- 
5 ^7,10( 19)-triene-1 a 5 3p 5 24-triol, 



F, (5Z J 7£ J 22E,246 T )-24^cydopropyl-l^ ) 3P-'bisE[(l J l- 
dimethy lethyl) dimethyl sily I] oxy]-9> 1G-secochola- 

5*7*10(19 ) a 22-tetraen-24-ob 



I, (6,$, 7R$R y 22E,24S)-2- 4-cyclopropyl-6j8:7j 19-dicyclo-9,10- 
secochola-5(10),22-diene- lot* 30,24-trio! (suprasterol of 
calcipotriol). 

_____ PhEur 


Calcipotriol Monohydrate 

(Ml Eur. monograph 2284) 



CaHtoO 3j H]0 430.6 147657-22-5 

Action and use 

Vitamin D analogue. 

Preparations 
Calcipotriol Cream 
Calcipotriol Ointment 
Calcipotriol Scalp Application 

PfiEur ______ 


G. 24*24 '-oxybis [(5Z J 7E J 22 J E 3 24S)-24-cyclopropyl-9,10- 
s ecochola-5 3 7 , 10 { 1 9}, 22 -tetraenc-1 a* 3 p-d i ol] 3 



H, (5Z*7 E, 2 2E f 24R)-2 4-cy cl op ropy 1- 2 4- ([(5Z, 7 E, 2 2E, 245}- 
24-cyclopropyl- ia J 3p-dihydroxy-9,10-secochola- 
5*7, 10(19),22-tetraen-24-yl] oxy] -9,10-secochola- 
5*7* 10(19),22-tetraene-1 oc,3p~diol, 


DEFINITION 

( 5Zj 7E(22E(24S) -24- Cyclopropyl-9, 10-secochola- 
5,7,1 G( 19) ,22-tetraene-1 a,3p,24-triol monohydrate. 

Content 

95.5 per cent to 102.0 percent (anhydrous substance)* 

A reversible isomerisation to pre-calcipotnol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), slightly soluble in methylene chloride. 

It is sensitive to light. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2*24). 
Comparison Ph . Ear. reference spectrum of calcipotriol 
monohydraie. 

B, Water (see Tests). 
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TESTS 

Carry* am the tests far related substances and the assay as rapidly 
as possible and protected from actinic light and air. 

Related substances 

A. Thin-layer chromatography (2.2.27). 

Solution A To 1 mL of methylamme R add 9 mL of 
chloroform R. 

Test solution Dissolve 1 mg of the substance to be examined 
in 100 jiL of solution A. 

Reference solution (a) To 10 jiL of the test solution add 
990 jiL of solution A. 

Reference solution (b) To 250 pL of reference solution (a) add 
750 JiL of solution A. 

Reference solution (c) To 100 jtL of reference solution (a) add 
900 jtL of solution A. 

Reference solution (d) Place 2 mg of the substance to be 
examined in a vial and dissolve in 200 pL of solution A. 
Close the vial and keep it in a water bath at 60 C C for 2 h. 
Plate TLC silica gel plate R. 

Mobile phase 2-meihylpropanol R t methylene chloride R 
(20:80 ViV). 

Application 10 jiL of the test solution and reference 
solutions (b), (c) and (d). 

Development Over 2/3 of the plate. 

Drying In air, then at 140 C for 10 min. 

Detection Spray the hot plate with an alcoholic solution of 
sulfuric acid R , dry at 140 C for not more than 1 min and 
examine in ultraviolet light at 366 nm. 

Relative retention With reference to calcipotriol 
(Rv = about 0,4): impurity G = about 0,4; 
impurity H = about 0.4; pre-calripotriol - about 0.9; 
impurity A = about ),2. 

System suitability Reference solution (d): 

— the chromatogram shows a secondary spot due to pre- 
calcipotriol. 

Limits: 

— impurity A: any spot due to impurity A is not more 
intense than the spot in the chromatogram obtained 
with reference solution (b) (0.25 per cent); 

— impurities G t H: any spot due to impurity G or H is 
not more intense than the spot in the chromatogram 
obtained with reference solution (b) (0,25 per cent for 
the sum); 

unspecified impurities: any other spot is not more 
intense than the spot in the chromatogram obtained 
with reference solution (c) (0,1 per cent), 

B. Liquid chromatography (2.2.29), 

Solution A Dissolve 1,32 g of ammonium phosphate R in 
kkjrt R and dilute to 10.0 mL with the same solvent. 

Solvent mixture Solution A, water /?, methanol R 
(0.3:29.7:70 V/V/V)* 

Test solution (a) Dissolve 2 mg of the substance to be 
examined in the solvent mixture and dilute to 5.0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 2.00 mg of the substance to be 
examined in the solvent mixture and dilute to 20.0 mL with 
the same solvent mixture. 

Reference solution (a) Dilute l .0 mL of lest solution (a) to 
100,0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 


Reference solution (c) Dissolve 1 mg of calcipotriol 
monohydrate CRS (containing impurities B, C and D) in the 
solvent mixture and dilute to 2,5 mL with the solvent 
mixture. 

Reference solution (d) Dissolve 2.00 mg of calcipotriol 
monohydrate CRS in the solvent mixture and dilute to 
20.0 mL with the solvent mixture. 

Column: 

— size: l = 0.10 m, 0 = 4.0 mm; 

— stationary phase: oaadecylsifyl silica gel for 
chromatography R (3 pm). 

Mobile phase water R, methanol R (30:70 VfV). 

Flow rate 1,0 mL/min , 

Detection Spectrophotometer at 264 nm. 

Injection 20 pL of rest solution (a) and reference solutions (a), 
(b) and (c). 

Run time Twice the retention time of calcipotriol 
Relative retention With reference to calcipotriol (retention 
time = about 13.5 mm): impurity B = about 0.86; 
impurity C = about 0.92; impurity D = about 1.3. 

System suitability: reference solution (c): 

— peak-io-vaMey* ratio: minimum 1.5, where H p - height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of 
the curve separating this peak from the peak due to 
calcipotriol; 

— the chromatogram obtained is similar to the 
chromatogram supplied with calcipotriol 
monohydrate CRS. 

Limits : 

— impurity B: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

— impurities C t D: for each impurity', not more than the 
area of the principal peak in the chromatogram 
obtained with reference solution (a) (1,0 per cem); 

— unspecified impurities: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (2,5 per cent); 

— disregard limit 0.5 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Water {2.5J 2) 

3,3 per cent to 5,0 per cem, determined on 0.100 g , 

ASSAY 

Uquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 

Calculate the percentage content of Ci 7 H 4 oOv taking into 
account the assigned content of calcipotriol monohydrate CRS. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, G, H 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
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(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 JO, 
Control of impurities in substances for pharmaceutical use): E } F, 
L 

By thin-layer chromatography; G, H> L 
By liquid chromatography: B } C> D, E, F. 



A . (5Z,7 E,2 2 £)- 24- cycl opropy 1-1 a,3 |3~dihydroxy«9 , 10- 
sccochola-5,7,10(19) J 22-tetraen-24-one J 



B. (5Z, 7Z, 2 2E, 24S)-2 4-cydopropyl-9,10-secochola- 
5,7,10( 19),22-teiraene-1 2,30,2 4-triol ((7Z)-caldpomol), 




E. roc-(5Z,7E,24S>24-cydopropyI-9,10-secochola- 
5,7,10(19 )-triene-1 de, 30, 24-triol, 



E (5Z,7£*,22£,245)-24-cydopropyI-1 <y,3P-bi$ [[(1,1- 
dim ccby [ethyl )dimethylsilyl] oxy]-9,10-sec^ 

5,7,10(19),22-tetraen-24-ol, 



G. 24,24 '-oxybis [ (5Z,7 E> 2 2E,24S)-24-cy clopropyl-9,10- 
secochola-5,7,10{ 19),22-cetraene- i a ,3 j3-diol]. 



D, (5Z,7E,22£,24/?)-24-cyclopropyl~9,I Q-secochola- 
5,7,1 D( 19),22-tetraene-lot,3p,24-triol (24-epi-calcipotrial), 


H. (5Z, 7 E, 2 2£,24f?)-2 4-cyclopropy 1-24- [ [ (5Z, 7E,2 2 E,245) 
24-cydopropyl-l ct, 3 0-di hydroxy-9,10-sec ochok- 
5,7,10( 19),22-tetraen~24*yl]oxy]-9,10-secochok- 
5,7,10( 19),22*tetraene-1 ot,3p-dioJ, 
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1. (6S,7R,8R, 22E,24S)-24-cydopropyi-6,8:7,19-dicyclo-9,10- 
secochola-5(!0)j22-dicne-l0(,3P J 24-triol (suprastero! of 
caldpotriol). 

_______ Pfi&r 


Calcitonin (Salmon) 

(Ph. Eur t monograph 0471) 


H- Cys - Ser - A&n- Leu - Ser - Thr - Cys - Vat - Leu - Gly - 

___r 

Lys “ Leu ^ Ser - Gin - Glu - Leu - His - Lys - Leu - Gin - 

Thr - Tyr - Pro - Any - Thr - Asn - Thr - Gly - Ser - Gly - 

Thif-PfoNH a 


3432 47931-85*1 

Action and use 
Hormone, 

Preparation 

Calcitonin (Salmon) Injection 

PhEur __________„__ 

DEFINITION 

Polypeptide having the structure determined for salmon 
calcitonin I. It lowers the calcium concentration in plasma of 
mammals by diminishing the rate of bone resorption. It is 
obtained by chemical synthesis or by a method based on 
recombinant DNA (rDNA) technology. It is available as an 
acetate. 

Content 

90,G per cent to 105,0 per cent of the peptide 
Ci 45 H 24 0 N li 4 O 4 gS 2 (anhydrous and acetic add-free 
substance). 

By convention, for the purpose of labelling calcitonin 
(salmon) preparations* 1 mg of calcitonin (salmon) 
(Ci4sH24oN4 4 0 4S S 2 ) is equivalent to 6000 IU of biological 
activity. 

PRODUCTION 

The following requirements apply only to calcitonin (salmon) 
produced by a method based on rDNA technology. 

Prior to release the following tests are carried out on each 
batch of final bulk product unless exemption has been 
granted by the competent authority. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell or vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

Appearance 

White or almost white powder. 


Solubility 

Freely soluble in water. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with the 
reference solution. 

The fallowing requirement applies only to calcitonin (salmon) 
obtained by chemical synthesis 

B. Amino add analysis (2.2,56), 

Express the content of each amino add in moles. Calculate 
the relative proportions of the amino adds taking as 
equivalent to 1 the sum, divided by 20 , of the number of 
moles of aspartic acid, glutamic acid, proline, glydne, valine, 
leudne, histidine, arginine and lysine. The values fall within 
the following limits: aspartic acid: l .8 to 2 , 2 ; glutamic acid: 
2.7 to 3.3; proline: 1,7 to 2,3; glycine: 2.7 to 3,3; valine; 

0,9 to 1 , 1 ; leudne: 4.5 to 5.3; histidine: 0*9 to 1 . 1 ; arginine: 
0.9 to 1.1; lysine: 1.8 to 2,2; serine: 3,2 to 4.2; threonine: 

4.2 to 5.2; tyrosine: 0.7 to LI; half-cystine: 1.4 to 2.1* 

The following requirement applies only to calcitonin (salmon) 
produced by a method based on rDNA technology. 

C. Peptide mapping (2.2.55). 

SELECTIVE CLEAVAGE OF THE PEPTIDE BONDS 

Test solution Prepare a 1 mg/mL solution of the substance to 
be examined. Transfer L0 mL to a clean tube. Add 100 jiL 
of 1 M ms-hydrochloride buffer solution pH 8.0 R and 20 pL of 
a freshly prepared 1 .0 mg/mL solution of trypsin for peptide 
mapping R. Allow to stand at 2-8 C for 16-20 h. Stop the 
reaction by adding I D pL of a 50 per cent VIV solution of 
triftuoroacetic acid R, Cap the vial and mix. Centrifuge the 
vials to remove air bubbles. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using calcitonin 
(salmon) CRS instead of the substance to be examined. 

CHROMA TOGRAFHiC SEPARATION 

Liquid chromatography (2,2,29). 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary* phase : octadecylsilyl silica gel for 
chromatography R (5 pm) with a pore size of 30 nm. 

Mobile phase: 

— mobile phase A: mix I mL of triftuoroacetic acid R and 
1000 mL of water K; filter and degas; 

— mobile phase B: mix 0,850 mL of mfluoroacetic add /?, 
200 mL of water R and 800 mL of acetonitrile for 
chromatography R ; filter and degas; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 ■ SO 

100 4 65 

0 4 3 5 

SO - 60 

65 4 40 

35 4 60 

60 - 60,1 

40 4 0 

60 4 100 

60. t - 65.1 

0 

too 

65.1 - 65,2 

O* 100 

100 4 0 

65.2 - 80.2 

100 

0 


Flow rote 1,2 mL/min. 

Detection Spectrophotometer at 214 nm. 
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Equilibration At initial conditions for at least 15 min. Carry 
out a blank run using the above-mentioned gradient. 

Injection 20 |dL 

System suitability The chromatograms obtained with the test 
solution and the reference solution arc qualitatively similar to 
the chromatogram of calcitonin (salmon) digest supplied with 
calcitonin (salmon) CRS. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution: the retention times of 
the fragment peaks in the chromatogram obtained with the 
test solution are within 5 per cent of the retention times of 
the fragments obtained with the reference solution; the peak 
area ratios of the fragment peaks in the chromatogram 
obtained with the test solution, normalised to the area of 
peak T 2 , are within 5 per cent of the corresponding peak 
ratios in the chromatogram obtained with the reference 
solution. 

TESTS 

Acetic acid ( 2.534) 

4,0 per cent to 15.0 per cent. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10.0 mL with 
the same mixture of mobile phases. 

Related substances 

Liquid chromatography (2,2.29): use the normalisation 
procedure. 

The following requirement applies to calcitonin (salmon), zvhether 
obtained by chemical synthesis or by a method based on iDNA 
technology , 

A. Test solution. Prepare a 1.0 mg/mL solution of the 
substance to be examined in mobile phase A, 

Reference solution Dissolve the contents of a vial of calcitonin 
(salmon) CRS in mobile phase A to obtain a concentration of 
1,0 mg/mL. 

Resolution solution Dissolve the contents of a vial of N-aceyl- 
Cys 1 -calcitonin CRS in 400 jiL of mobile phase A and add 
100 pL of the test solution. 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

-— stationary phase: octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature : 65 C, 

Mobile phase: 

— mobile phase A: dissolve 3.26 g o f te tt a i n e thy lam mo niton 
hydroxide R in 900 mL of mater R y adjust to pH 2.5 
with phosphoric acid R and mix with 100 mL of 
acetonitrile for chromatography R\ filter and degas; 

— mobile phase B: dissolve L45 g of letramethylammomum 
hydroxide R in 400 mL of mater R 7 adjust to pH 2.5 
with phosphoric acid R and mix with 600 mL of 
acetonitrile for chromatography R; filter and degas; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent VVV) 

0 30 

72 -Mg 

28 ■* 52 

30 - 32 

4S-»72 

52 28 

32 * 55 

72 

28 


Flam rate 1.0 mUmin. 

Detection Spectrophotometer at 220 nm, 


Injection 20 pL. 

Relative retention With reference to calcitonin (salmon) 
(retention time - about 20 min): impurity B - about 0.8; 
impurity C = about 0.9; impurity D - about 1.05; 
impurity A - about 1.15. 

System suitability Resolution solution: 

— resolution: minimum 5.0 between the peaks due to 
calcitonin (salmon) and impurity A, 

— symmetry factor maximum 2.5 for the peak due to 
impurity A. 

Limits: 

— impurities A t C, D: for each impurity, maximum 
3,0 per cent; other unidentified, specified impurities 
may occur that co-elute with impurities A, B, C 

and D; the acceptance criterion applies irrespective of 
whether these impurities co-elute; 

— total: maximum 5.0 per cent; 

— disregard limit: 0.1 per cent. 

The following requirement applies only to calcitonin (salmon) 
produced by a method based on rDNA technology. 

B. Test solution. Prepare a 0.5 mg/mL solution of the 
substance to be examined. To 1.0 mL of this solution add 
100 pL of 0,25 M citrate buffer solution pH 3,0 R. 

Resolution solution Prepare a l mg/mL solution of the 
substance to be examined. Mix 1 volume of the solution and 
1 volume of ccdchonin-Gly CRS. To 1.0 mL of this mixture 
add 100 |_iL of 0.25 M citrate buffer solution pH 3.0 R. 

Column: 

— ris*: l = 0.20 m f 0 = 4.6 mm; 

— stationary phase: a suitable polysulfoethylaspanamide 
ion-exchange gel (5 pm). 

Mobile phase: 

— mobile phase A: mix 15 volumes of acetonitrile jar 
chromatography R and 85 volumes of a 2.72 g/L 
solution of potassium dihydrogen phosphate R adjusted 
to pH 5,0 with a 600 g/L solution of potassium 
hydroxide R; 

— mobile phase B: mix t5 volumes of acetonitrile for 
chromatography R and 85 volumes of a solution 
containing 2,72 g/L of potassium dihydrogen 
phosphate R and 29.22 g/L of sodium chloride R 
adjusted to pH 4.6 with a 600 g/L solution of 
potassium hydroxide Ri 


Time 

(min) 

Mobile phase A 
{per cent V/V) 

Mobile phase B 
(per cent V/V} 

0 - 10 

100 ^ 0 

0 100 

10 - 15 

0 

100 

15 - 15,1 

0 * 100 

100 ^0 

15,1 - 22.1 

100 

t> 


Flow rate 1.2 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 50 (.lL; rinse the injector with a 40 per cent VIV 
solution of acetonitrile for chromatography R. 

Relative retention With reference to calcitonin (salmon) 
(retention time - about 9 min): impurity G - about 0.4; 
impurity F “ about 0.6; impurity E - about 0,9. 

System suitability Resolution solution: 

— resolution: minimum 3,0 between the peaks due to 
impurity E and calcitonin (salmon). 
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Luniks: 

— impurity E: maximum 0,6 per cent; 

— impurities F> G: for each impurity, maximum 
0,2 per cent. 

Water (2,531) 

Maximum 10,0 per cent. 

Acetic acid and water 

Maximum 20 per cent, calculated by adding together the 
percentage contents of a cede acid and water determined by 
the methods described above. 

Bacteria] endotoxins (2.6, 14) 

Less than 25 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances. Use method A for calcitonin (salmon) 
obtained by chemical synthesis and method B for calcitonin 
(salmon) obtained by a method based on rDNA technology. 
Calculate the content of calcitonin (salmon) 

(CH 5 H 740 N 44 O ^Sf) from the area of the principal peak in 
each of the chromatograms obtained with the test solution 
and the reference solution and the declared content of 

in calcitonin (salmon) CRS Proceed with 
tangential integration of the peak areas. 

STORAGE 

Protected from light at a temperature between 2 r, C and 
8 C, If the substance is sterile, store in a sterile, airtight, 
tamper-proof container. 

LABELLING 

The label states: 

— the calcitonin peptide content (Ci^H^oN^CfiaS;); 

— the origin; synthetic or rDNA technology. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G 


SOjH SOiH 

d jl 

H - Als- Ser - Asn - Lm Ser - Thr - Ala - Val ~ Leu - Gly - 

10 

Lys - l&u - Ser - Gin - Glu - Leu-Hls-Iys - Leu - Gin - 

XI 

Thr -Tyf - Pro - Ang - Thr - Asn - Thr - Gly - Ser ’Gly * 


Thf-Pra-R 


F. R = NH 2 : [l,7-bis(3-suifo-L-alanine)Icalcitonin (salmon), 

G. R = NH-CH 2 -CO 2 H: [ X ,7-bia(3-sulfo-L- 
alanine)] calcitoninyl glycine (salmon). 

____a fir 


Calcitriol 

(Ph. Eut . monograph 0883) 



C27H44O3 


416.6 


32222-06*3 


Action and use 

Vitamin D analogue. 

Preparation 

Calcitriol Capsules 

PhEi* _ 


R1 - Cyft - Ser - Asn - Leu - Ser - Thr - Cys - Val—X—Gty - 

"-—----1 IO 

Lys - Leu - Ser - Gin - Glu - Leu - His - Lys - Leu - Gin - 

jo 

Thr - Tyr - Pro - Arg - Thr - Asn - Thr- Gly - Ser - Gty - 

>0 

Thr-Pro-R2 


A. R 1 - COCHj, R2 = NfL, X = L-Lem acctylcaldtonin 
(salmon), 

B. R 1 “ H, R2 = NH 2 , X = o-Leu: [9-D-leucine]calcitonin 
(salmon), 

E, R1 = H, R2 = NH-CH 2 -C0 2 H, X - L~Leu: salmon 
cal cito niny Igly cine, 


H-Cys - Ser - Asn - Leu - Ser ’Thr - Cys - Val - Leu - Gly - 

------------—1 30 

Lys - Leu - Ser - Gin - Giu - Leu - H is - Lys - Leu - Gin - 

30 

Thr - Pro * Arg - Thr - Asn - Thr - Gly - Ser - Gly - Thr - 

30 

Pro - NH 2 


C, des- 22 -tyrosine-calcitonin (salmon), 

D, Q-acctylated calcitonin (salmon), 


DEFINITION 

(5Z,7E)-9,I0-Secocholesta-5,7,1G(1 9)-triene-I 2,3 p, 2 5 -mol. 

Content 

97.0 per cent to 103.0 per cent. 

A reversible isomerisation to pre-calcitriol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds (see Assay). 

CHARACTERS 

Appearance 

White or almost while crystals. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), soluble in fatty oils. 

It is sensitive to air, heat and Light. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2,24), 
Comparison Ph, Eur, reference spectrum of calcitriol 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is simitar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 
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TESTS 

Related substances 

Liquid chromatography {2*2>29): use the normalisation 
procedure. Carry out the test as rapidly as possible* avoiding 
exposure to actinic light and air . 

Test solution Dissolve 1 .00 mg of the substance to be 
examined without heating in 10.0 mL of the mobile phase* 
Reference solution (a) Dissolve 1.00 mg of calcitriol CRS 
without heating in 10.0 mL of the mobile phase. 

Reference solution (b) Dilute 1 *0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. Dilute LO mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Heat 2 mL of reference solution (a) at 
80 °C for 30 min* 

Column : 

— size: l — 0,25 m, 0 = 4,6 mm; 

— stationary phase: octylsilyi silica gel for chromatography RI 
(5 pm); 

— temperature: 40 C C. 

Mobile phase Mix 450 volumes of a 1*0 g/L solution of 
ms(hydmxymetkyl)aminamethane R adjusted to pH 7.0-7.5 
with phosphoric acid K> and 550 volumes of acetonitrile R, 

Flow rate 1.0 mlv'min. 

Detection Spectrophotometer at 230 rare 
Injection 50 pL, 

Run time Twice the retention time of calcitriol. 

Rchuve retention With reference to calcitriol (retention 
time = about 14 min): impurity C = about 0.4; pre- 
calcitriol = about 0 . 88 ; impurity A = about 0,95; 
impurity B = about 1.1. 

System suitability: 

— resolution: minimum 3.5 between the peaks due to pre- 

ca lei trial and caldtriol in the chromatogram obtained with 
reference solution (c); 

— number of theoretical plates: minimum 10 000 , calculated 
for the peak due to caldtriol in the chromatogram 
obtained with reference solution (a)* 

Limits: 

— impurities A, B> C: for each impurity, maximum 
0*5 per cent; 

— unspecified impurities: for each impurity, maximum 
0 * 10 per cent; 

— total: maximum 1,0 per cent; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard the peak due to pre-calritriol. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances w ith the following modifications. 

Injection Test solution and reference solution (a). 

Sym?m stmabUity: reference solution (a): 

— repeatability, maximum relative standard deviation of 

1 per cent for the peak due to calcitriol after 6 injections. 
Calculate the percentage content of C 27 H 44 O j taking into 
account die assigned content of calcitriol CRS and, if 
necessary, die peak due to pre-calcimol. 

STORAGE 

Under nitrogen, in an airtight container, protected from light, 
at a temperature of 2 C to 8 C. 

The contents of an opened container are to be used 
immediately. 




LMPUR1TIES 

Specified impurities A, B, C 


A* (5£ a 7£)-9,10-secocholesta-5,7,10( j 9)-mene-1 a,3p,25-mol 
(mircs-calcitriol), 


B* (5Z,7£>9,10-secocholesta-5,7,10{ 19)-tricne-l (i,3() 3 25-triol 
(1 p-calcitriol), 



C, (6aR,7i?,9aj?)-l J^(35,5i?)-3,5-dihydroxy-2- 
meth y 1 cy clohex-1 -eny 1 ]-7-j(l R) -5-hydroxy-1,5- 
dimethylhexyl]-6a-methyl-2-phenyl-5 i 6 3 6a,7,8,9,9a, 11 - 
octahydro-1 //,4a//-cydopenta [/] [ 1,2,4] triazolo [1,2- 
u]cinnoline-l,3(2/f)-dlone (triazoline adduct of pre- 
caldtriol). 

__ PtiEur 


Calcium Acetate * * 

** ** 

(Ph. Eur * monograph 2128) * 

C* 3 * [h 3 c -G02 | 2 

C 4 H 6 Ca0 4 158.2 62-54-1 

Action and use 

Used in solutions for haemodialysis and peritoneal dialysis* 

PfiBg -- 

DEFINITION 

CaJdum diacetate. 

Content 

99.0 per cent to 10L0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

A, It gives reaction (b) of calcium (2,3.1), 

B. It gives reaction (b) of acetates (2,3.1). 

TESTS 
Solution $ 

Dissolve 5,0 g in carbon dwxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2A) and colourless (2.2.2> Method II). 

pH (2,23) 

7.2 to 8.2. 

Dilute 5.0 mL of solution S to 10.0 mL with carbon dioxide- 
free water R. 

Readily oxidisable substances 

Dissolve 2.0 g in boiling water R and dilute to 100 mL with 
boiling water R !, add a few glass beads, 6 mL of 5 M sulfuric 
acid and 0.3 mL of 0.02 M potassium permanganate, mix, boil 
gemly for 5 min and allow the precipitate to settle. The pink 
colour in the supernatant is not completely discharged. 

Chlorides (24.4) 

Maximum 330 ppm. 

Dissolve 0.15 g in water R and dilute to 15 mL with the 
same solvent. 

Fluorides 

Maximum 50 ppm. 

Potcntiometry (2.136, Method I). 

Test solution In a 50 mL volumetric flask, dissolve 0.200 g in 
a 10.3 ^L solution of hydrochloric add /?, add 5.0 mL of 
fluoride standard solution (l ppm F) R and dilute to 50.0 mL 
with a 10.3 g/L solution of hydrochloric add R. To 20.0 mL 
of the solution add 20.0 mL of total-ionic-strength-cufiustment 
buffer R and 3 mL of an 82 g/L solution of anhydrous sodium 
acetate R- Adjust to pH 5.2 with ammonia R and dilute to 
50.0 mL with distilled water R. 

Reference solutions To 0.25 mL, 0.5 mL, 0.75 mL and 
1.0 mL of fluoride standard solution (10 ppm F) R add 
20.0 mL of mal-ioTik-strength-adjustment buffer R and dilute to 
50.0 mL with distilled water R, 

Indicator electrode Fluoride selective. 

Reference electrode Silver-silver chloride. 

Take into account the addition of fluoride to the test solution 
for the calculation. 

Nitrates 

To 10,0 mL of solution S add 5 mg of sodium chloride R> 

0.05 mL of indigo carmine solution R and add with stirring, 

10 mL of nitrogen-free sulfuric add R. The blue colour 
remains for at least 10 min, 

Sulfates (2.4. 13) 

Maximum 600 ppm. 

Dissolve 0.25 g in distilled water R and dilute to 15 mL with 
the same solvent. 

Aluminium (2,4A 7) 

Maximum 1 ppm, if intended for use in the manufacture of 
peritoneal dialysis solutions, haemofiltration solutions or 
haemodialysis solutions. 


Test solution Dissolve 4.0 g of the substance to be examined 
in 100 mL of water R and add 10 mL of acetate buffer solution 
pH 6.0 R. 

Reference solution Mix 2 mL of aluminium standard solution 
(2 ppm Al) R r 10 mL of acetate buffer solution pH 6,0 R and 
98 mL of water R. 

Blank solution Mix 10 mL of acetate buffer solution pH 6.0 R 
and 100 mL of water R . 

Arsenic (24.Z) 

Maximum 3 ppm. 

3.3 mL of solution S complies with test A, 

Barium 

Maximum 50 ppm. 

Inductively coupled plasma-atomic emission spectrometry' 
(2.2.57). 

Test solution Dissolve 5.00 g of the substance to be examined 
in water R and dilute to 100.0 mL with the same solvent. 
Reference solutions Prepare the reference solutions using 
barium standard solution (0.1 per cent Ba) /?, diluted as 
necessary with water R. 

Wavelength 455.4 nm. 

Iron (24.9) 

Maximum 20 ppm, if intended for use in the manufacture of 
parenteral preparations or haemodialysis solutions. 

Dilute 5 mL of solution S to 10 mL of water R. 

Magnesium 

Maximum 500 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in water R and dilute to 100.0 mL with the same 
solvent. 

Reference solutions Prepare the reference solutions using 
magnesium standard solution (0 . I per cent Mg) /?, diluted as 
necessary with water R. 

Source Magnesium hollow-cathode lamp. 

Wavelength 285.2 nm. 

Atomisation device Air-acctylene flame. 

Potassium 

Maximum 500 ppm, if intended for use in the manufacture 
of parenteral preparations or haemodialysis solutions. 

Atomic emission spectrometry (2.2.22 , Method IF). 

Test solution Dissolve l .00 g of the substance to be examined 
in water R and dilute to 25,0 mL with the same solvent. 
Reference solutions Prepare the reference solutions using 
potassium standard solution (0.2 per cetu K) /?, diluted as 
necessary with water R. 

Wavelength 766.5 nm, 

Sodium 

Maximum 500 ppm, if intended for use in the manufacture 
of parenteral preparations or haemodialysis solutions. 

Atomic emission spectrometry* (2.2.22, Method IT). 

Test solution Dissolve 1.00 g of the substance to be examined 
in water R and dilute to 100.0 mL with the same solvent. 
Reference solutions Prepare the reference solutions using sodium 
standard solution (200 ppm Na) /?, diluted as necessary with 
water R. 

Wavelength 589 nm. 

Strontium 

Maximum 500 ppm, if intended for use in the manufacture 
of parenteral preparations or haemodialysis solutions. 
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Atomic emission spectrometry (2.2.22, Method IT). 

Test solution Dissolve 2,00 g of the substance to be examined 
in water R and dilute to 100.0 mL with the same solvent. 
Reference solutions Prepare the reference solutions using 
strontium Standard solution (1.0 per cent Sr) R, diluted as 
necessary with water R. 

Wavelength 460.7 nm. 

Heavy metals (2.4,8) 

Maximum 1 0 ppm. 

Dissolve 4.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(2 ppm Pb) R. 

Water (2.5.12) 

Maximum 7.0 per cent, determined on 0.100 g. Add 2 mL 
of anhydrous acetic acid R to the titration vessel in addition to 
the methanol Clean the titration vessel after each 
determination. 

ASSAY 

Dissolve 0.150 g in 100 mL of water R and carry out the 
complexometric titration of calcium (2.5.11), 

1 mL of 0.1 M sodium edetate is equivalent to 15.82 mg 
of C 4 H*Ca0 4 . 

STORAGE 

In an airtight container. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations, peritoneal dialysis solutions, haemofiltration 
solutions or haemodialysis solutions. 

... ____. PhEar 


Calcium Ascorbate 

(Ph. Eur, monograph 1182) 


* * 

* * 

* ★ 

* ** 



Action and use 

Excipient. 


Ph Bur 


IDENTIFICATION 

First identification A, B, E 
Second identification A, C, D> E 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison Ph. Eur. reference spectrum of calcium ascorbate. 

C. Dilute 1 mL of solution S (see Tests) to 10 mL with 
water R. To 2 mL of the solution add 0.2 mL of a 100 g/L 
solution of ferrous sulfate R, A deep violet colour develops. 

D. To 1 mL of solution S add 0.2 mL of dilute nitric acid R 
and 0.2 mL of silver nitrate solution R2. A grey precipitate is 
formed. 

E. The substance gives reaction (b) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 5.00 g in carbon dioxide-free water R and dilute to 
50.0 mL with die same solvent. 

Appearance of solution 

Solution S is dear (2,2.1) and not more intensely coloured 
than reference solution Y 6 (2.2,2, Method II), Examine the 
colour of the solution immediately after preparation of the 
solution, 
pH (2.2.3) 

6.8 to 7.4 for solution S, 

Specific optical rotation (2.2.7) 

4- 95 to +■ 97 (dried substance), determined using freshly 
prepared solution S. 

Related substances 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Fluorides 
Maximum 10 ppm. 

Potentiometry (2.2.36, Method I). 

Test solution In a 50 mL volumetric flask, dissolve L000 g in 
a 10.3 g/L solution of hydrochloric acid R y add 5 .0 mL of 
fluoride standard solution (1 ppm F) R and dilute to 50.0 mL 
with a 10.3 g/L solution of hydrochloric acid R. To 20.0 mL 
of the solution add 20.0 inL of wtal-ionic-strength-adjusmieni 
buffer R and 3 mL of an 82 g/L solution of anhydrous sodium 
acetate R. Adjust to pH 5.2 with ammonia R and dilute to 
50.0 mL with distilled water R. 

Reference solutions To 0.25 mL, 0.5 mL, 1.0 mL, 2.0 mL and 
5.0 mL of fluoride standard solution (10 ppm F) R add 
20.0 mL of wtd-dmic-strmgth-odjusmmt buffer R and dilute to 
50,0 mL with distilled water R. 

Indicator electrode Fluoride selective. 

Reference electrode Silver-silver chloride. 

Take into account the addition of fluoride to the test solution 
for the calculation. 


DEFINITION 

C al cium d i [ (R) - 2- [ (S) - 1,2 -dihydroxyethyl] -4-hydroxy- 5 -oxo- 
27/-furan-3-olate] dihydrate. 

Content 

99.0 per cent to 100.5 per cent of CjoH^CaO! 2 , 2 ^ 0 . 

CHARACTERS 

Appearance 

White or slightly yellowish, crystalline powder. 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent). 


Copper 

Maximum 5 ppm. 

Atomic absoiption spectrometry (2.2,23, Method i). 

Test solution Dissolve 2.0 g in a 9.7 g/L solution of nitric 
acid R and dilute to 25.0 mL with the same acid solution. 
Reference solutions Prepare the reference solutions using copper 
standard solution (10 ppm Cu) R , diluting with a 9.7 g/L 
solution of nitric acid R. 

Source Copper hollow-cathode lamp. 

Wavelength 324.8 nm. 

Atomisation device Air-acetylene flame. 
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Iron 

Maximum 2 ppm. 

Atomic absorption spectrometry (2.2.23, Method I). 

Test solution Dissolve 5.0 g in a 9.7 g/L solution of nitric 
add R and dilute to 25,0 mL with the same acid solution. 
Reference solutions Prepare the reference solutions using iron 
standard solution (10 ppm Fe) /?, diluting with a 9,7 g/L 
solution of nitric acid R. 

Source Iron hoi low-cathode lamp. 

Wavelength 248.3 nm. 

Atomisation device Air-acetylene flame. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test D. Prepare the reference solution 
using 2.0 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 0 .1 per cent; determined on 1.000 g by drying in 
an oven at 105 °C for 2 h, 

ASSAY 

Dissolve 80.0 mg in a mixture of 10 mL of dilute sulfuric 
add R and 80 mL of carbon dioxide-free water R. Add 1 mL of 
starch solution R, Titrate with 0.05 M iodine until a persistent 
violet-blue colour is obtained, 

1 mL of 0.05 M iodine is equivalent to 10.66 mg 
of G 12 H M CaQ t 2 i 2 H 20 . 

STORAGE 

In a non-mctallic container, protected from light. 
_____ PfiEur 


Calcium Carbonate 

(Ph. Eur. monograph 0014) 

CaC0 3 100.1 471-34-1 

Action and use 

Antacid. 

Preparations 

Calcium Carbonate Chewable Tablets 
Calcium and Colecalciferol Tablets 
Chewable Calcium and Colecalciferol Tablets 

Ph fir______ 

DEFINITION 

Content 

98.5 per cent to 100.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water. 

IDENTIFICATION 

A, It gives the reaction of carbonates (2.3,1). 

B. 0.2 mL of solution S (see Tests) gives the reactions of 
calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 5.0 g in 80 mL of dilute acetic acid R. When the 
effervescence ceases, boil for 2 min. Allow to cool, dilute to 


100 mL with dilute acetic add R and filter, if necessary, 
through a sintered-glass filter ( 2 , 1.2). 

Substances insoluble in acetic acid 

Maximum 0.2 per cent. 

Wash any residue obtained during the preparation of 
solution S with 4 quantities, each of 5 mL, of hot water R 
and dry at 100-105 C for 1 h. The residue weighs a 
maximum of 10 mg. 

Chlorides ( 2.4.4) 

Maximum 330 ppm. 

Dilute 3 mL of solution S to 15 mL with water R, 

Sulfates ( Z4.13) 

Maximum 0,25 per cent. 

Dilute 1 .2 mL of solution 5 to 15 mL with distilled water R , 
Arsenic (2.4.2, Method A) 

Maximum 4 ppm, determined on 5 mL of solution S. 

Barium 

To 10 mL of solution S add 10 mL of caldum sulf ate 
solution R , After at least 15 min, any opalescence in the 
solution is not more intense than that in a mixture of 10 mL 
of solution S and 10 mL of disttUed water R. 

Iron (2.4.9) 

Maximum 200 ppm. 

Dissolve 50 nig in 5 mL of dilute hydrochloric acid R and 
dilute to 10 mL with water R. 

Magnesium and alkali metals 

Maximum 1.5 per cent. 

Dissolve 1,0 g in 12 mL of dilute hydrochloric acid R. Boil the 
solution for about 2 min and add 20 mL of water R, 1 g of 
ammonium chloride R and 0.1 mL of methyl red solution R. 
Add dilute ammonia Rl until die colour of the indicator 
changes and then add 2 mL in excess. Heat to boiling and 
add 50 mL of hot ammonium oxalate solution R, Allow to 
stand for 4 h, dilute to 100 mL with water R and filter 
through a suitable filter. To 50 mL of the filtrate add 
0,25 mL of sulfuric add R. Evaporate to dryness on a water- 
bath and ignite to constant mass at 600 ± 50 C, 

The residue weighs a maximum of 7.5 mg. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies widi test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 2.0 per cent, determined on LOGO g by drying in 
an oven at 200 ± 10 ~C. 

ASSAY 

Dissolve 0,150 g in a mixture of 3 mL of dilute hydrochloric 
add R and 20 mL of water R. Boil for 2 min, allow to cool 
and dilute to 50 mL with water R , Carry out the 
complcxomctric titration of calcium (2.5.11). 

1 mL of 0.1 M sodium edetate is equivalent to 10.01 mg 
of CaC0 3 . 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see 
chapter 5.15). This section is a non-mandatory* part of the 
monograph and it is not necessaryt to verify the characteristics to 
demonstrate compliance , Control of these characteristics can 
however contribute to the quality of a medicinal product by 
improving the consistency of the manufacturing process and the 
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performance of the medicinal product during use. Where control 
methods are cited, they are recognised as being suitable for the 
purpose } but other methods can also be used. Wdieretcr results for 
a particular characteristic are reported) the control method must be 
indicated 

The following characteristics may be relevant for calciutn carbonate 
used as filler in tablets and capsules. 

Particle-size distribution ( 2.9.31 or 2.9.38), 

Powder flow ( 2.9.36) 

____ PtiEuf 


Caicium Chloride Dihydrate 

(Fh Bur monograph 0015) 

CaCk,2H 2 0 147.0 

Preparations 
Calcium Chloride Injection 
Compound Sodium Lactate Infusion 
PtiEut ___ 


* * 

* * 

* * 

*** 


10035-04-8 


DEFINITION 

Content 

97.0 per cent to 103.0 per cent of CaQ^H^O. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, hygroscopic. 
Solubility 

Freely soluble in water, soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Solution S (see Tests) gives reaction (a) of chlorides 

( 2 . 11 ). 

B. It gives the reactions of calcium (2.3. /). 

C. It complies with the limits of the assay* 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1) and not more intensely coloured 
than reference solution V 6 (2,22, Method IT). 

Acidity or alkalinity 

To 10 mL of freshly prepared solution S add 0.1 mL of 
phenolphthalein solution R , If the solution is red, not more 
than 0.2 mL of 0.0! M hydrochloric acid is required to 
discharge the colour and if the solution is colourless, not 
more than 0.2 mL of 0.01 M sodium hydroxide is required to 
turn it red. 

Sulfates (2.4.13) 

Maximum 300 ppm. 

Dilute 5 mL of solution S to 15 mL with distilled water R. 

Aluminium 

To 10 mL of solution S add 2 mL of ammonium chloride 
solution R and 1 mL of dilute ammonia Rl and boil the 
solution. No turbidity or precipitate is formed, 
if intended for use in the manufacture of dialysis solutions, 
the above test is replaced by the following test for aluminium 
(2.4,17); maximum 1 ppm. 

Prescribed solution Dissolve 4 g in 100 mL of water R and add 
10 mL of acetate buffer solution pH 6.0 R. 


Reference solution Mix 2 mL of aluminium standard solution 
(2 ppm Al) R y 10 mL of acetate buffer solution pH 6.0 R and 
98 mL of footer R. 

Blank solution Mix 10 mL of acetate buffer solution pH 6.0 R 
and 100 mL of water R. 

Barium 

To 10 mL of solution S add l mL of calcium sulfate 
solution R'. After at least 15 min, any opalescence in the 
solution is not more intense than that in a mixture of I mL 
of distilled water R and 10 mL of solution S. 

Iron (2,4.9) 

Maximum 10 ppm, determined on solution S, 

Magnesium and alkali metals 

Maximum 0,5 per cent. 

To a mixture of 20 mL of solution S and 80 mL of water R 
add 2 g of ammonium chloride R and 2 mL of dilute 
ammonia Rf heat to boiling and pour into the boiling 
solution a hot solution of 5 g of ammonium oxalate R in 
75 mL of water R. Allow to stand for 4 h, dilute to 200 mL 
with water R and filter through a suitable filter. To 100 mL 
of the filtrate add 0,5 mL of sulfuric acid R. Evaporate to 
dryness on a water-bath and ignite to constant mass at 
600 ± 50 C. The residue weighs a maximum of 5 mg. 

Heavy' metals (2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

ASSAY 

Dissolve 0.280 g in 100 mL of water R and carry out the 
complexometrie titration of calcium (2.5.11). 
i mL of 0.1 M sodium edetate is equivalent to 14,70 mg 
of CaCl 2 ,2H 2 0. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of dialysis solutions. 

STORAGE 

In an airtight container, 

_______ PtiEur 


Calcium Chloride Hexahydrate ** \ 

* * 

(Ph Eur monograph 0707) * * * 

CaCb,6H 2 0 219.1 7774-34-7 

_ 


DEFINITION 

Content 

97.0 per cent to 103,0 per cent of GaCl 3 ,6H 2 0. 

CHARACTERS 

Appearance 

White or almost white, crystalline mass or colourless crystals. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 
It solidifies at about 29 C, 

IDENTIFICATION 

A. Solution S (see Tests) gives reaction (a) of chlorides 
(2.3.1). 

B. It gives the reactions of calcium (2.5. /). 

C. It complies with the limits of the assay. 
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TESTS 
Solution S 

Dissolve 15,0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2,2,1) and not more intensely coloured 
than reference solution Y & (2.2,2, Method II). 

Acidity or alkalinity 

To 10 mL of freshly prepared solution S add 0.1 mL of 
phenolphthalein solution R- If the solution is red, not more 
than 0.2 mL of 0.01 M hydrochloric acid is required to 
discharge the colour and if the solution is colourless, not 
more than 0.2 mL of 0.01 M sodium hydroxide is required to 
turn it red. 

Sulfates ( 2 . 4 . 13 ) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with distilled water R. 

Aluminium 

To 10 mL of solution S add 2 mL of ammonium chloride 
solution R and 1 mL of dilute ammonia RL Heat to boiling. 

No turbidity or precipitate is formed. 

If intended for use in the manufacture of dialysis solutions, 
the above test is replaced by the following test for aluminium 
(2.4.17): maximum 1 ppm. 

Prescribed solution Dissolve 6 g in 100 mL of water R and add 
10 mL of acetate buffer solution pH 6.0 R . 

Reference solution Mix 2 mL of aluminium standard solution 
(2 ppm Al) Rs 10 mL of acetate buffer solution pH 6.0 R and 
98 niL of water R. 

Blank solution Mix 10 mL of acetate buffer solution pH 6.0 R 
and 100 mL of water R. 

Barium 

To 10 mL of solution S add 1 mL of calcium sulfate 
solution R. After at least 15 min, any opalescence in the 
solution is not more intense than that in a mixture of 1 mL 
of distilled water R and 10 mL of solution S. 

Iron (2.4. 9) 

Maximum 7 ppm, determined on solution S. 

Magnesium and alkali metals 

Maximum 0.3 per cent. 

To a mixture of20 mL of solution S and 80 mL of water R 
add 2 g of ammonium chloride R and 2 mL of dilute 
ammonia RR heat to boiling and pour into the boiling 
solution a hot solution of 5 g of ammonium oxalate R in 
75 mL of zuater R. Allow to stand for 4 h, dilute to 200 mL 
with water R and filter through a suitable filter. To 100 mL 
of the filtrate add 0.5 mL of sulfuric acid R . Evaporate to 
dryness on a water-bath and ignite to constant mass at 
600 ± 50 C The residue weighs a maximum of 5 mg. 

Heavy metals (2.4.8) 

Maximum 15 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

ASSAY 

Dissolve 0.200 g in 100 mL of water R. Carry out the 
complcxomctric titration of calcium (2,5. 11). 

1 mLof 0.1 M sodium edetate is equivalent to 21.91 mg 
of CaCL,6H 2 0, 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of dialysis solutions. 

__________ PhEur 


Calcium Dobesilate Monohydrate *** *** 

* * 

(Ph Bur monograph 1183) ** 



C r2 Hj 0 CaOiQS 2) H 2 O 436.4 20123-80-2 

PhEur _ ________ 

DEFINITION 

C al ci um di (2,5-dihyd roxybenzenesulfonate) monohyd rate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost w'hite, hygroscopic powder. 

Solubility' 

Very soluble in water, freely soluble in anhydrous ethanol, 
very ? slightly soluble in 2-propanol, practically insoluble in 
methylene chloride. 

IDENTIFICATION 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25), 

Test solution Dissolve 0.100 g in water R and dilute to 
200.0 mL with the same solvent. Dilute 5.0 mL of this 
solution to 100.0 mL with water R , 

Spectral range 210-350 nm. 

Absorption maxima At 221 nm and 301 nm. 

Specific absorbance at the absorption maximum at 30J nm 
174 to 181. 

B. Mix 1 mL of ferric chloride solution R2> l mL of a freshly 
prepared 10 g/L solution of potassium ferricyanide R and 

0.1 mL of nitric acid R , To this mixture add 5 mL of freshly 
prepared solution S (see Tests): a blue colour and a 
precipitate are immediately produced, 

C. 2 mL of freshly prepared solution S gives reaction (b) of 
calcium (23.1). 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S, when freshly prepared, is clear (2.2.1) and 
colourless (2.2,2, Method II). 

pH (2:23) 

4.5 to 6.0 for solution S. 

Related substances 

Liquid chromatography (2,2.29). Keep all solutions at 2-8 °C 
Buffer solution Dissolve L2 g of anhydrous sodium dihydrogen 
phosphate R in 900 mL of water for chromatography R , adjust 
to pH 6.5 with disodium hydrogen phosphate solution R and 
dilute to 1000 ml with water for chromatography R. 

Test solution Dissolve 0.100 g of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with water R. Dilute 1.0 mL of this solution to 
10.0 mL with water /?. 
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Reference solution (b) Dissolve 10 mg of the substance to be 
examined and 10 mg of hydroquinone R (impurity A) in 
water R and dilute to 10 mL with the same solvent. Dilute 
I mL of this solution to 100 mL with wmer R. 

Column: 

— size: / = 0.25 m, 0 = 4.6 mm; 

— station a>y phase: spherical end-capped oaadecyhilyl silica gel 
for chromatography R (5 pm). 

Mobile phase acetonitrile Rl> buffer solution (10:90 ViV), 

Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 220 tun. 

Injection 10 pL. 

Run time 2.5 times the retention time of dobesilate. 

Relative retention With reference to dobesilate (retention 
time = about 6 min): impurity A = about 1.7. 

System suitability: reference solution (b): 

— resolution: minimum 8.0 between the peaks due to 
dobesilate and impurity A. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 0.6; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— ■ total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4,8) 

Maximum 15 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 13 mL of lead standard solution (10 ppm Pb) R, 

Iron (2AS) 

Maximum 10 ppm, determined on 10 mL of solution S. 
Water (2.5.72) 

4.0 per cent to 6.0 per cent, determined on 0.500 g. 

ASSAY 

Dissolve 0.200 g in a mixture of 10 mL of water 7? and 
40 mL of dilute sulfuric add R< Titrate with 0. 1 AT cerium 
sulfate t determining the end-point potentiometrically (2,2.20). 

1 mL of 0.7 Af cerium sulfate is equivalent to 10.45 mg of 
CigHinCaOioSi. 

STORAGE 

In an airtight container protected from light. 

IMPURITIES 

Specified impurities A 



A. benzene-1,4-diol (hydroquinone). 


RtEur 


Calcium Folinate 

(Ph Eur monograph 0978) 


O H CQ 2 * 


Ca 2 * 


h 2 n 


O CHO 

"VY 



ctv 


and eprmer at C* , x HjO 


C^jCaNyOT^HaO 51L5 1492-18-8 

(anhydrous substance) 


Action and use 

Antidote to folic acid antagonists. 

Preparations 

Calcium Folinate Injection 
Calcium Folinate Tablets 

PhFir _ __ ____ 

DEFINITION 

C aid um (25)-2-[ [4- [ | [(6 RS) *2 -aminoo-formy 1-4- 

oxo 1 ^jSATjS-hexahydropteridin-ti- 

yl] methyl] amino Jbenzoyl]amino] pentanedioate. 

Content 

— calcium folinate (C 2 oH2iCaN70 7 ): 97.0 per cent to 
102,0 per cent (anhydrous substance); 

— calcium (Ca; A r 40.08): 7.54 per cent to 8.14 per cent 
(anhydrous substance). 

It contains a variable quantity of water. 

CHARACTERS 

Appearance 

White or light yellowy amorphous or crystalline, hygroscopic 
powtier. 

Solubility' 

Sparingly soluble in water, practically insoluble in acetone 
and in ethanol (96 per cent). 

The amorphous form may produce supersaturated solutions 
in w'ater. 

IDENTIFICATION 

First identification A, B ) D 
Second identification A, C f D 

A. Spedfic optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24), 
Preparation Discs, 

Comparison calcium folinate CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in the minimum volume of water R and add 
drop wise sufficient acetone R to produce a precipitate. Allow 
to stand for 15 min, col lea the precipitate by centrifugation, 
wash the precipitate with 2 small quantities of acetone R and 
dry. Record new spectra using the residues. 

C Thin-layer chromatography (2,2.27), 

Test solution Dissolve 15 mg of the substance to be examined 
in a 3 per cent VIV solution of ammonia R and dilute to 
5 mL with the same solvent. 

Reference solution Dissolve 15 mg of calcium folinate CRS in a 
3 per cent ViV solution of ammonia 7? and dilute to 5 mL 
w'ith the same solvent. 
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Plate cellulose for chromatography ^254 R as the coating 
substance. 

Mobile phase The lower layer of a mixture of 1 volume of 
isoamyl alcohol R and 10 volumes of a 50 g/L solution of citric 
add R previously adjusted to pH 8 with ammonia R. 
Application 5 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 am, 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

D. It gives reaction (b) of calcium (2.3A). 

Carry* out the tests and the assay as rapidly as possibly protected 
from aclinic light. 

TESTS 
Solution S 

Dissolve 1.25 g in carbon dioxide-free water R> heating at 
40 C if necessary, and dilute to 50.0 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2J) and its absorbance (2,2,25) at 
420 nm is not greater than 0.60. Use water R as the 
compensation liquid. 
pH (2.2.3) 

6.8 to 8.0 for solution S. 

Specific optical rotation (2.2,7) 

+ 14,4 to + 18.0 (anhydrous substance), determined on 
solution S, 

Acetone, ethanol and methanol 

Head-space gas chromatography (2.2.28) Use the standard 
additions method. 

Test solution Dissolve 0.25 g of the substance to be examined 
in water R and dilute to 10.0 mL with the same solvent. 
Reference solution Dilute 0,125 g of acetone R , 0.750 g of 
anhydrous ethanol R and 0.125 g of methanol R in water R and 
dilute to 1000,0 mL with water R. 

Column : 

— material: fused silica, 

— size: / = 10 m 3 0 = 0,32 mm; 

— stationary phase: styrene-divinylbenzene copolymer R. 

Carrier gas nitrogen for chromatography R. 

Elate rate 4 mL mm. 

Static head-space conditions that may be used: 

—■ equilibration temperature: 80 C; 

— equilibration time: 20 min; 

— pressurization time: 30 s. 

Temperature: 



Time 

(min) 

Temperature 

m 

Column 

0 - 6 

125 185 


6 - 15 

185 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 
Injection At least 3 times. 


Limits: 

— acetone: maximum 0.5 per cent; 

— ethanol: maximum 3.0 per cent; 

— methanol : maximum 0.5 per cent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in water R and dilute to 10*0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10.0 mg of calcium folinate CRS 
in water R and dilute to 10,0 mL with the same solvent. 
Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100,0 mL with water R r 

Reference solution (c) Dissolve 10,0 mg oi formylfolk acid CRS 
(impurity D) in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute 1,0 mL of this solution to 
10.0 ml with water R. 

Reference solution (d) Dilute 1.0 mL of reference solution (b) 
to 10.0 mL with water R. 

Reference solution (e) Dilute 5.0 mL of reference solution (c) 
to 10.0 mL with reference solution (b). 

Column: 

— size: l = 0.25 m, 0 - 4 mm; 

— stationary phase: octadecybUyl silica gel for chromatography R 

(5 Hm); 

— temperature: 40 "C. 

Mobile phase Mix 220 mL of methanol R and 780 mL of a 
solution containing 2.0 mL of tetrabutylammonium hydroxide 
solution (400 giL) R and 2.2 g of disodium hydrogen 
phosphate R> previously adjusted to pH 7,8 with phosphoric 
acid R- 

Fkrw rate 1 mJL/ixim, 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c), (d) and (e)* 

Run time 23 times the retention time of folinate. 

System suitability*: reference solution (e); 

— resolution: minimum 2,2 between the peaks due to folinate 
and impurity D. 

Limits: 

— impurity D\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1 per cent); 

— impurities A, B > C, E, F, G: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1 per cent); 

— sum of impurities other than D: not more than 2,5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.5 per cent); 

- disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.1 per cent). 

Chlorides 

Maximum 0.5 per cent. 

Dissolve 0.300 g in 50 mL of water R heating at 40 if 
necessary. Add 10 mL of 2 M nitric add and titrate with 
0.005 M silver nitrate determining the end-point 
potentiome trical ly (2. 2,20 ). 

I mL of 0.005 M silver tiitrate is equivalent to 0,177 mg of 
CL 

Heavy metals (2.4.8) 

Maximum 50 ppm . 
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1 *0 g complies with test R Prepare the reference solution 
using 5 mL of lead standard solution (10 ppm Pb) R 
Platinum 
Maximum 20 ppm. 

Atomic absorption spectrometry (2*2.23, Method II) , 

Test solution Dissolve 1.00 g in water R and dilute to 
100.0 mL with the same solvent* 

Reference solutions Prepare the reference solutions using 
platinum standard solution (JO ppm Pi) R y diluted as necessary 
with a mixture of 1 volume of nitric add R and 09 volumes of 
water R> 

Source Platinum hollow-cathode lamp. 

Wavelength 265.9 am. 

Water {2,5J 2) 

Maximum 17.0 per cent. 

Dissolve 0.100 g in a mixture of 50 mL of the titration 
solvent and 15 mL of formamide R. Stir for about 6 min 
before titrating and use a suitable mrant that does not 
contain pyridine, 

Bacterial endotoxins ( 2 . 6 . 14 ) 

Less than 0,5 lU/mg^ if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Calcium 

Dissolve 0.400 g in 150 mL of rawer R and dilute to 300 mL 
with the same solvent. Carry out the complexometric 
titration of calcium (2*5* //). 

I mL of 0,1 M sodium edetate is equivalent to 4*008 mg of 
Ca* 

Calcium folinate 

Liquid chromatography (2.2*29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a). 

System suitability: 

— repeatability: maximum relative standard deviation of 
2.0 per cent after 6 injections of reference solution (a). 
Calculate the percentage content of C2oH 2 iCaN 7 0 7 from the 
declared content of calcium foHnate CRS , 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 3 G 





y 1] me thy 1 [ formylamino] benzoyl] amino ] pentanedioic add 
(5,10-diformyItetrahydrofoli c add), 



C, (2S)-2-[ [4-[[{2-amino-4-oxo-1,4-dihydropteridin-6- 
yi)mcdiyljamino]bcnzoyllamino]pemancdioie add (folic 
add), 



D. (2S) j -2-[ |4-[[(2-amino-4-oxcHl ,4-dihydrop!eridin-6- 
yI) m ethyl ] formylamin o] be nzoy 1 ] amino | pentanedi oi c acid 
(10-formylfolic acid), 



and enanbomer 


E. 4-[[[(6i?5)-2-amino-5-formyl“4-oxo-l,4,5 3 6j7,8- 
hexahydropteridin-6-yl]methyl] amino]benzoic add 
(5-formylteuahydroptcroic acid). 



F. R = CHO: {25)-2-[[4-[ [(2-amino-4-oxo-1,4,7,8- 
tetrahydroptcridin-6- 

y 1) m e thy 1] formy lam in o] benzoyl] am ino] pentanedi oi c aci d 
(10-formyId ihydrofolic aci d), 

G. R = H: (a^-a-tK-IJfa-amino-l-oxo-l^,?^- 
tetrahydroptendin-6- 

yI) methyl]amino] benzoyl]amino]pemanedioic acid 
(dihydrofolic add). 

_ . - ____ PtiEut 


A. (2<S}-2[(4-aminobenzoyl)am ino] pentanedioic add, 


X 


h 2 n n 

* H 



B. (25)-2-[[4-[[[(6/?S)-2-amino-5-formyl-4-oxo-l ,4,5,6,7,8- 
hexahydropteridm-6- 
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Calcium Glucoheptonate 

(Ph Eur monograph 1399) 



Action and use 

Used in treatment of calcium deficiency. 

PhEm __ 

DEFINITION 

Mixture in variable proportions, of calcium d\(D-gfyeeno-D- 
gulo- heptonate) and calcium diio-glycero-D-ido-heptonatc). 

Content 

98.0 per cent to 102.0 per cent of calcium 2,3,4,5 5 6/7- 
hexahydroxyheptanoatc (dried substance). 

CHARACTERS 

Appearance 

White or very slightly yellow, amorphous powder, 
hygroscopic* 

Solubility' 

Very soluble in water, practically insoluble in acetone and in 
ethanol (96 per cent). 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 20 mg of the substance to be examined 
in l mL of water R. 

Reference solution (a) Dissolve 20 mg of calcium 
glucoheptonate CRS in 1 mL of water R. 

Reference solution (b) Dissolve 10 mg of calcium gluconate CRS 
in 0,5 mL of the test solution and dilute to I mL with 
water R. 

Plate cellulose for chromatography RI as the coating substance. 
Mobile phase anhydrous formic add /?, water R> acetone R, 
butanol R (20:20:30:30 VlVIVfV); use a freshly prepared 
mixture. 

Application 10 pL as bands of 20 mm by 2 mm. 

Development In a lank previously allowed to saturate for 
10 min, over a path of 12 cm. 

Drying In air. 

Detection Spray with 0,02 M potassium permanganate. 

System suitabtJtty: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

Results 

B. 0.2 mL of solution S (see Tests) gives reaction (b) of 
calcium (2.1,/). 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100 mL with the same solvent. 


Appearance of solution 

Solution S is clear (2.2 /) and not more intensely coloured 
than reference solution Y 6 (2.2.2, Method II). 

pH (2.2,1) 

6.0 to 8.0 for solution S. 

Reducing sugars 

Maximum I per cent, expressed as glucose. 

Dissolve 1.0 g in 5 mL of water R with the aid of gentle beat. 
Cool and add 20 mL of cupn-citric solution R and a few' glass 
beads. Heat so that boiling begins after 4 min and maintain 
boiling for 3 min. Cool rapidly and add 100 mL of a 
2.4 per cent VIV solution of glacial acetic add R and 20,0 mL 
of 0, Q2S M iodine , With continuous shaking, add 25 mL of a 
mixture of 6 volumes of hydrochloric acid R and 94 volumes 
of water R until the precipitate dissolves, titrate the excess of 
iodine with 0.05 M sodium thiosulfate using 1 mL of starch 
solution R added towards the end of the titration, as indicator. 
Not less than 12.6 mL of 0.05 M sodium thiosulfate h 
required. 

Cyanide 

Dissolve 5,0 g in 50 mL of water R and add 2.0 g of tartaric 
acid R, Place this solution in a distillation apparatus (2.2.//). 
The plain bend adapter attached to the end of the condenser 
has a vertical part that is long enough to extend to 1 cm 
from the bottom of a 50 mL test-tube used as a receiver. 
Place 10 mL of water R and 2 mL of 0,1 M sodium hydroxide 
into the receiver. Distil* collect 25 mL of distillate and dilute 
to 50 mL with water R, To 25 mL of this solution add 
25 mg of ferrous sulfate R and boil for a short time. After 
cooling to about 70 *C add 1 0 mL of hydrochloric acid RL 
After 30 min, filter the solution and wash the filter. A yellow 
spot appears on the filter, there is no blue or green spot. 

Chlorides {2,4.4) 

Maximum 100 ppm. 

To 5 mL of solution S, add 10 mL of water R. 

Sulfates (2.4.13) 

Maximum 100 ppm, determined on solution S. 

Iron ( 2.4.9) 

Maximum 40 ppm. 

Dilute 2,5 mL of solution S to 10 mL with water R. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in 10 mL of buffer solution pH 2,5 R and dilute 
to 20 mL with water R , 1 2 mL of the solution complies w-ith 
test A. Prepare the reference solution using lead standard 
solution (l ppm Pb) R, 

Loss on drying (2,2.22) 

Maximum 5.0 per cent, determined on 1.000 g by drying in 
an oven at 105 "C for 3 h. 

Bacterial endotoxins (2,6.14) 

Less than 167 XU/g, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0.800 g in a mixture of 2 mL of 3 M hydrochloric 
add and 150 mL of water R. While stirring, add 12,5 mL of 
0.1 M sodium edetatii 15 mL of / M sodium hydroxide and 
0.3 g of hydroxynaphihol blue t sodium salt R. Titrate with 
0. t M sodium edetatc until the colour changes from violet to 
pure blue. 

1 mL of 0. / Af sodium edetate is equivalent to 49.04 mg 
of 
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STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

__ Ph&r 


Calcium Gluconate 

(Ph, Eur. monograph 0172) 



18016-24-5 


Action and use 

Used in treatment of calcium deficiency. 
Preparations 
Calcium Gluconate Tablets 
Chewable Calcium Gluconate Tablets 
Effervescent Calcium Gluconate Tablets 


PfrEir __ 

DEFINITION 

Calcium bis[(2ft3^4f? > 5/?)-2 > 3,4,5,6- 

pen tahydroxyhexanoate] monohydrate (calcium di(i> 

gl uconate) monohydrate). 

Content 

98.5 per cent to 102.0 per cent of Gi2H 2 2CaO 

CHARACTERS 

Appearance 

White or almost white, crystalline or granular powder. 

Solubility 

Sparingly soluble in water, freely soluble in boiling water. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of die substance to be examined 
in 1 ml. of water R, heating if necessary in a water-bath at 
60 X, 

Reference solution Dissolve 20 mg of calcium gluconate CRS in 
1 mL of water R t heating if necessary in a water-bath at 
60 X. 

Plate TLC silica gel plate R (5-40 pm) (or TLC silica gel 
plate R (2-10 pm)]. 

Mobile phase concentrated ammonia R, ethyl acetate R> water R y 
ethanol (96 per cent) R (10:10:30:50 ViViVIV). 

Application 1 pL. 

Development Over 2/3 of the plate. 

Drying At 100 °C for 20 min; allow to cool. 

Detection Spray with a solution containing 10 g/L of cerium 
sulfate R and 25 g/L of ammonium molybdate R in dilute 
sulfuric add R and heat at 105 X for about 10 min. 

Results After 5 min, the principal spot in the chromatogram 
obtained with the test solution is similar in position, colour 
and sixe to the principal spot in the chromatogram obtained 
with the reference solution. 

B. Solution S (see Tests) gives the reacdons of calcium 
(2.3.1). 


TESTS 
Solution S 

Dissolve 1.0 g in water R heated to 60 °C and dilute to 
50 mL with the same solvent. 

Appearance of solution 

At 60 C, solution S is not more intensely coloured than 
reference solution Y t . After cooling, it is not more opalescent 
than reference suspension II (2.2.7). 

Organic impurities and boric acid 

Introduce 0.5 g into a porcelain dish previously rinsed with 
sulfuric acid R and placed in a bath of iced water. Add 2 mL 
of cooled sulfuric add R and mix. No yellow or brown colour 
develops. Add I mL of chromotrope IIB solution R. A violet 
colour develops and does not become dark blue. 

The solution is not more intensely coloured than that of a 
mixture of 1 mL of chromotrvpe IIB solution R and 2 mL of 
cooled sulfuric acid R. 

Sucrose and reducing sugars 

Dissolve 0.5 g in a mixture of 2 mL of hydrochloric add R! 
and 10 mL of wafer R. Boil for 5 min, allow to cool, add 
10 mL of sodium carbonate solution R and allow to stand. 
Dilute to 25 mL with water R and filter. To 5 mL of the 
filtrate add 2 mL of cupn-iananc solution R and boil for 
1 min. Allow to stand for 2 min. No red precipitate is 
formed. 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 12.5 mL of solution S to 15 mL with water R. 

Sulfates (2. 4.13) 

Maximum 100 ppm. 

Dissolve 10.0 g with heating in a mixture of 10 mL of acetic 
add R and 90 mL of distilled water R. 

Magnesium and alkali metals 

Maximum 0.4 per cent. 

Dissolve 1.00 g in 100 mL of boiling water R y add 10 mL of 
ammonium chloride solution R> 1 mL of ammonia R and, 
dropwise, 50 mL of hot ammonium oxalate solution R. Allow 
to stand for 4 h, dilute to 200 mL with water R and filter. 
Evaporate 100 mL of the filtrate to dryness and ignite. 

The residue weighs a maximum of 2 mg. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test D. Heat the substance to be 
examined gradually and with care until it is almost 
completely transformed into a white mass and then ignite. 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC: acceptance criterion I0 2 CFU/g (2.6.72). 

ASSAY 

Dissolve 0.8000 g in 20 mL of hot water R r allow to cool and 
dilute to 300 mL with water R. Carry out the 
complexometric titration of calcium (2.5.77). 

I mL of 0 .7 Af sodium edeiate is equivalent to 44.84 mg 
of 

______ PhEur 
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Anhydrous Calcium Gluconate 

(Ph, Bur , monograph 2364) 



C, 2 H 22 CaO N 430,4 290-28-5 

Action and use 

Used in treatment of calcium deficiency. 

Pft£tr ______ 

DEFINITION 

Anhydrous calcium ivgluconate. 

Content 

98,0 per cent to 102*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline or granular powder* 

Solubility 

Sparingly soluble in water, freely soluble in boiling water, 

IDENTIFICATION 

A. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in l mL of water hearing if necessary' in a water-bath at 
60 X. 

Reference solution Dissolve 20 mg of calcium gluconate CRS in 
l mL of water R , heating if necessary in a water-bath at 
60 °C* 

Plate TLC silica gel plate R (5-40 pm) [or TLC silica gel 
plate R (2-10 pm)]. 

Mobile phase concentrated ammonia R, ethyl acetate R> water /?, 
ethanol (96 per cent) R (10:10:30:50 VlV/VfV). 

Application 1 jiL. 

Development Over 2/3 of the plate. 

Dtying At 100 C for 20 min, then allow to cool 
Detection Spray with a solution containing 25 g/L of 
ammonium molybdate R and 10 g/L of cerium sulfate R in dilute 
stdfuric acid /?, and heat at 100-105 C for about 10 min. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

B. Solution S (see Tests) gives the reactions of calcium 
{2,3jy 

C. Loss on drying (see Tests), 

TESTS 
Solution S 

Dissolve i.O g in water R heated to 60 C and dilute to 
50 mL with the same solvent. 

Appearance of solution 

At 60 C, solution S is not more intensely coloured than 
reference solution Y* (2,2.2, Method If), After cooling, it is 
not more opalescent than reference suspension II (2.2./). 

Organic impurities and boric acid 

Place 0.5 g in a porcelain dish previously rinsed with sulfuric 
acid R and placed in a bath of iced water. Add 2 mL of 
cooled sulfitrie add R and mbt, No yellow or brown colour 


develops. Add t mL of chromotrope IIB solution R , A violet 
colour develops and does not become dark blue. Compare 
the colour obtained with that of a mixture of 1 mL of 
chromotrope II B solution R and 2 mL of cooled sulfuric add R. 

Sucrose and reducing sugars 

Dissolve 0.5 g in a mixture of 2 mL of hydrochloric add Rl 
and 10 mL of water R. Boil for 5 min, aDow' to cool, add 
10 mL of sodium carbonate solution R and allow- to stand for 
10 min. Dilute to 25 mL with water R and filter. To 5 mL of 
the filtrate add 2 mL of cupri-tartaric solution R and boil for 
1 min. Allow to stand for 2 min. No red precipitate is 
formed. 

Chlorides (2,4.4) 

Maximum 200 ppm. 

Dilute 12,5 mL of solution S to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 100 ppm. 

Dissolve 10.0 g with hearing in a mixture of 10 mL of acetic 
add R and 90 mL of distilled water R. 

Magnesium and alkali metals 

Maximum 0,4 per cent (expressed as MgO), 

Dissolve 1 *00 g in 100 mL of boiling water /?, add 10 mL of 
ammonium chloride solution R 7 1 mL of ammonia R and, 
dropw-ise, 50 mL of hot ammonium oxalate solution R. Allow 
to stand for 4 h, dilute to 200 mL w r ith water R and filter. 
Evaporate 100 mL of the filtrate to dryness and ignite. 

The residue weighs a maximum of 2 mg. 

Heavy metals (2.4,8) 

Maximum 10 ppm. 

2,0 g complies with test D. Heat the substance to be 
examined gradually and with care until it is almost 
completely transformed into a w-hke mass, and then ignite. 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying ( 2,2.31) 

Maximum 2.0 per cent, determined on LQOO g by drying in 
an oven at 105 C for 16 h. 

Microbial contamination 

TAMC: acceptance criterion IQ 3 CFU/g (2.6.12!). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.1 2), 

ASSAY 

Dissolve 0.350 g in 20 mL of hot water /?, allow to cool and 
dilute to 300 mL with water R. Carry out the 
complexometric titration of calcium (2.5.11). 

1 mL of 0*1 Af sodium edetate is equivalent to 43,04 mg 
of Ci 2 H3 2 CaOu. 

___ Ptifa 
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Calcium Gluconate for Injection 

(Ph. Eur. monograph 0979) 



, h 2 g 


18016-24-5 


Action and use 

Used in treatment of calcium deficiency. 

Preparation 

Calrium Gluconate Injection 


PbEn _ 

DEFINITION 

Calrium bis [(2R£$ 9 4R>5K) - 2 ,3*4,5*6- 
pentabydroxyhexanoate] nionohydrate (calcium di(n- 
gl ucona te) m onohydra te). 

Content 

99.0 per cent to 10 LG per cent of C^H^CaO^HaO. 

CHARACTERS 

Appearance 

White or almost white* crystalline or granular powder. 

Solubility 

Sparingly soluble in water* freely soluble in boiling water, 

IDENTIFICATION 

A, Thin-layer chromatography (2,227). 

Test solution Dissolve 20 mg of the substance to be examined 
in l mL of water heating if necessary in a water-bath at 
60 °C 

Reference solution Dissolve 20 mg of calcium gluconate CRS in 
1 mL of water R , heating if necessary in a water-bath at 
60 "C. 

Hate TLC silica get plate R (5-40 pm) [or TLC silica gel 
plate R ( 2-10 pm)]. 

Mobile phase concentrated ammonia R s ethyl acetate R, water R> 
ethanol (96 per cent) R (10:10:30:50 V/V/V/V). 

Application 1 pL. 

Development Over 2/3 of the plate. 

Drying At 100 °C for 20 min; allow to cool. 

Detection Spray with a solution containing 10 gL of cerium 
sulfate R and 25 g/L of ammonium molybdate R in dilute 
sulfuric acid R and heat at 105 °C for about 10 min. 

Results After 5 min, the principal spot in the chromatogram 
obtained with the test solution is similar in position* colour 
and size to the principal spot in the chromatogram obtained 
with the reference solution. 

R. About 20 mg gives reaction (b) of calcium (2.3,1). 

TESTS 
Solution S 

To 10,0 g add 90 mL of boiling distilled water R and boil 
with stirring* for not more than 10 s, until completely 
dissolved, then dilute to 100.0 mL with the same solvent. 

Appearance of solution 

At 60 C, solution S is not more intensely coloured than 
reference solution B 7 0* After cooling to 20 C, it is not 
more opalescent than reference suspension II ( 2 . 2 ./), 


pH (2.2.2) 

6,4 to 8,3. 

Dissolve 1.0 g in 20 mL of carbon dioxide-free water R> 
heating on a water-bath. 

Organic impurities and boric acid 

Introduce 0.5 g into a porcelain dish previously rinsed with 
sulfuric acid R and placed in a bath of iced water. Add 2 mL 
of cooled sulfuric acid R and mix. No yellow or brown colour 
develops. Add 1 mL of chromotrope II B solution R. A violet 
colour develops and does not become dark blue. 

The solution is not more intensely coloured than that of a 
mixture of 1 mL of chromompe IIB solution R and 2 mL of 
cooled sulfuric acid R. 

Oxalates 

Liquid chromatography (2,2.29). 

Test solution Dissolve LOO g of the substance to be examined 
in water for chromatography R and dilute to 100,0 mL with 
the same solvent. 

Reference solution Dissolve 1,00 g of the substance to be 
examined in water for chromatography R, add 0.5 mL of a 
0,152 g'L solution of sodium oxalate R in water for 
chromatography R and dilute to 100.0 mL with the same 
solvent. 

Precolumn: 

— size: l = 30 mm, 0 == 4 mm; 

— stationary' phase : suitable strong anion-exchangc resin 
(3CL50 pm). 

Columns 1 and 2 : 

— size : / - 0.25 m, 0 = 4 mm; 

-— stationary phase: suitable strong anion-exchange resin 
(30-50 pm). 

A mon-suppressor column Connected in series with the 
precolumn and analytical columns and equipped with a 
micromembrane that separates the mobile phase from the 
suppressor regeneration solution, flowing countercurrent to 
the mobile phase. 

Mobile phase Dissolve 0.212 g of anhydrous sodium carbonate R 
and 63 mg of sodium hydrogen carbonate R in water for 
chromatography R and dilute to 1000.0 mL. with the same 
solvent. 

Flow rate of the mobile phase 2 mL/min. 

Suppressor regeneration solution [ .23 g/L solution of sulfuric 
acid R in water for chromatography R. 

Flow rate of the suppressor regeneration solution 4 mL'min. 
Detection Conductance. 

Injection 50 pL- 

System suitability: reference solution: 

— repeatability: maximum relative standard deviation of 

2.0 per cent for the area of the peak due to oxalate after 5 
injections. 

Inject 50 pL of each solution 3 times. Calculate the content 
of oxalates in pans per million using the following 
expression: 


St x 50 
Sr - St 


St = area of the peak due to oxalate in the 

chromatogram obtained with the test solution; 

$x “area of the peak due to oxalate in the 

chromatogram obtained with the reference solution. 

Limit: 

— oxalates : maximum 100 ppm. 
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Sucrose and reducing sugars 

Dissolve 0,5 g in a mixture of 2 mL of hydrochloric add R1 
and 1 0 mL of water R. Boil for 5 min, allow to cool, add 
10 mL of sodium carbonate solution R and allow to stand for 
10 min. Dilute to 25 mL with water R and filter. To 5 mL of 
the filtrate add 2 mL of cupri-tanatic solution R and boil for 
1 min. Allow to stand for 2 min. No red precipitate is 
formed. 

Chlorides (2.4*4) 

Maximum 50 ppm. 

To 10 mL of previously filtered solution S add 5 mL of 
water R. 

Phosphates ( 2.4.II ) 

Maximum 100 ppm. 

Dilute 1 mL of solution S to 100 mL with water R* 

Sulfates (2.4*13) 

Maximum 50 ppm, determined on previously filtered 
solution S, 

Prepare the standard using a mixture of 7,5 mL of sulfate 
standard solution (10 ppm SO4) R and 7.5 mL of distilled 
water R* 

Iron 

Maximum 5 ppm. 

Atomic absorption spectrometry ( 2*2.23 , Method I). 

Test solution Introduce 2,0 g into a 100 mL 
polytetrafluoroethylene beaker and add 5 mL of nitric aad R , 
Boil, evaporating almost to dryness. Add I mL of strong 
hydrogen peroxide solution R and evaporate again almost to 
dryness. Repeat the hydrogen peroxide treatment until a clear 
solution is obtained. Using 2 mL of nitric add ]?, transfer the 
solution into a 25 mL volumetric flask. Dilute to 25.0 mL 
with dilute hydrochloric acid R. In the same manner, prepare a 
compensation solution using 0,65 g of calcium chloride R1 
instead of the substance to be examined. 

Reference solutions Prepare the reference solutions from iron 
standard solution (20 ppm Fe) Jf 3 diluting with dilute 
hydrochloric aad R* 

Source Iron hollow-cathode lamp, 

Wavelength 248.3 nm. 

Atomisation device Air-acetylene flame. 

Cany* out a basic correction using a deuterium lamp. 

Magnesium and alkali metals 

Maximum 0.4 per cent. 

To 0.50 g add a mixture of 1.0 mL of dilute acetic add R and 
1 0.0 mL of water R and rapidly boil, whilst shaking, until 
completely dissolved. To the boiling solution add 5,0 mL of 
ammonium oxalate solution R and allow' to stand for at least 
6 h. Filter through a sintered-glass filter ( 1 . 6 ) (2, 1.2} into a 
porcelain crucible. Carefully evaporate the filtrate to dryness 
and ignite. The residue weighs not more than 2 mg. 

Heavy metals (2*4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (t ppm Pb) R. 

Bacterial endotoxins (2*6*14) 

Less than 167 lU/g. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

ASSAY 

Dissolve 0,350 g in 20 mL of hot water R , allow to cool and 
dilute to 300 mL with water R. Cany out the 


complexometric titration of calcium (2.5.11). Use 50 mg of 
calconecarboxylic add triturate R . 

I mL of 0.1 M sodium edetate is equivalent to 44.84 mg 
of C12H22C301 ^H^O, 

_____ Ph&r 


Calcium Glycerophosphate ; * 

* * 

(Ph. Eur. monograph 0980) ** 

C^CaGfrP 210.1 27214-00-2 

Action and use 

Excipient. 

pfrfi* ________ 

DEFINITION 

Mixture in variable proportions of the calcium salt of (RS)- 
2,3-dihydroxypropyl phosphate and of 2-hydroxy-I- 
(hydroxymethyl)ethyl phosphate which may be hydrated. 

Content 

18.6 per cent to 19.4 per cent of Ca (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility 

Sparingly soluble in water, practically insoluble in ethanol 
(96 per cent), 

IDENTIFICATION 

A. Mix 1 g with 1 g of potassium hydrogen stdfate R in a test 
tube fitted with a glass tube. Heat strongly and direct the 
white vapour towards a piece of filter paper impregnated with 
a freshly prepared 10 g/L solution of sodium nitroprusside R< 
The filter paper develops a blue colour in contact with 
piperidine R. 

B. Ignite 0.1 g in a crucible. Take up the residue with 5 mL 
of nitric add R and heat on a water-bath for 1 min. Filter, 

The filtrate gives reaction (b) of phosphates (2.3.1)* 

C. It gives reaction (b) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 1.5 g at room temperature in carbon dioxide-free 
water R prepared from distilled water R and dilute to 150 mL 
with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 

suspension IB (2.2A). 

Acidity or alkalinity' 

To 100 mL of solution S add 0,1 mL oi phenolphthalein 
solution R. Not more than 1 ,5 mL of 0A M hydrochloric acid 
or 0.5 mL of 0.1 M sodium hydroxide is required to change 
the colour of the indicator. 

Citric acid 

Shake 5.0 g with 20 mL of carbon dioxide-free water R and 
filter. To the filtrate add 0.15 mL of sulfuric add R and filter 
again. To the filtrate add 5 mL of mercuric sulfate solution R 
and heat to boiling. Add 0.5 mL of a 3.2 g/L solution of 
potassium permanganate R and again heat to boiling. 

No precipitate is formed. 

Glycerol and ethanol (96 per cent)-soIubIe substances 

Maximum 0.5 per cent. 
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Shake 1.000 g with 25 mL of ethanol (96 per cent) R for 
l min. Filter. Evaporate the Ultrate on a water-bath and dry 
the residue at 70 ~C for 1 h. The residue weighs a maximum 
of 5 mg. 

Chlorides (2.4.4) 

Maximum 500 ppm. 

Dissolve 0.1 g in a mixture of 2 mL of acetic acid R and 
8 mL of -water R and dilute to 15 mL with water R. 

Phosphates ( 2.4J1 ) 

Maximum 400 ppm. 

Dilute 2.5 mL of solution S to 100 mL w T ith water R. 

Sulfates ( 2.4 J 3) 

Maximum 0. t per cent* determined on solution S. 

Arsenic (2.4.2, Method A) 

Maximum 3 ppm* 

Dissolve 0.33 g in water R and dilute to 25 mL with the 
same solvent. 

Iron (2A. 9) 

Maximum 50 ppm, detemined on 0.20 g. 

Heavy metals (2. 4.8) 

Maximum 20 ppm. 

Dissolve 2.0 g in 10 mL of buffer solution pH 3.5 R and dilute 
to 20 mL with water R. 12 mL of the solution complies with 
test A. Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 12.0 per cent, determined on 1.000 g by drying in 
an oven at 150 "C for 4 h, 

ASSAY 

Dissolve 0*200 g in water R. Carry out the complexometric 

titration of calcium (2.5.11). 

1 mL of 0.1 M sodium edetate is equivalent to 4.008 mg of 
Ca. 

_____ PhEut 


Calcium Hydrogen Phosphate 

Anhydrous Calcium Hydrogen Phosphate 
(Ph. Eur monograph 0981) 

CaHPCX, 136.1 

_ 


* * * 

* * 

* * 

***** 


7757-93-9 


DEFINITION 

Content 

98.0 per cent to 103.0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* or colourless 
crystals. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 
It dissolves in dilute hydrochloric acid and in dilute nitric 
add. 


IDENTIFICATION 

A. Dissolve with heating 0.1 g in 10 mL of dilute hydrochloric 
acid R , Add 2,5 mL of dilute ammonia Rl> shake, and add 
5 mL of a 35 g/L solution of ammonium oxalate R. A white 
precipitate is produced. 


B* Dissolve 0.1 g in 5 mL of dilute nitric acid R , add 2 mL of 
ammonium molybdate solution R and heat at 70 C for 2 min, 

A yellow precipitate is produced. 

C, It complies with the limits of the assay* 

TESTS 
Solution S 

Dissolve 2.5 g in 20 mL of dilute hydrochloric acid R, (liter if 
necessary and add dilute ammonia R1 until a predpitate is 
formed. Add just sufficient dilute hydrochloric acid R to 
dissolve the precipitate and dilute to 50 mL with distilled 
water R. 

Acid-insoluble substances 

Maximum 0,2 per cent. 

Dissolve 5.0 g in 40 mL of water R, add 10 mL of 
hydrochloric acid R and heat to boiling for 5 min. Cool, then 
collect the insoluble substances using ash less filter paper. 
Wash with water R until turbidity is no longer produced 
when silver nitrate solution R2 is added. Ignite at 
600 ± 50 °C* The residue weighs not more than 10 mg. 

Carbonates 

Shake 0,5 g with 5 mL of carbon dioxide-free water R and add 
l mL of hydrochloric acid R. No effervescence is produced* 

Chlorides 

Maximum 0.25 per cent. 

Test solution Dissolve 0.20 g in a mixture of 20 mL of water R 
and 13 mL of dilute nitric acid R by w arming if necessary, 
dilute to 100 mL with water R and filter if necessary-. 

Use 50 mL of this solution. 

Reference solution To 0*70 mL of 0.01 M hydrochloric acid , add 
6 mL of dilute nitric acid R and dilute to 50 mL with water R> 
Add 1 mL of silver nitrate solution R2 to the test solution and 
to the reference solution and mix. After standing for 5 min 
protected from light, any opalescence in the test solution is 
not more intense than that in the reference solution. 

Fluorides 

Maximum 100 ppm. 

Potentiometry (2.2.36, Method II). 

Chelating solution Dissolve 45 g of cydohexylenedimmlotetra- 
acetic add R in 75 mL of sodium hydroxide solution R and 
dilute to 250 mL with water R, 

Test solution Dissolve 1,000 g in 4 mL of hydrochloric acid Rl> 
add 20 mL of chelating solution, 2,7 mL of glacial acetic 
acid R and 2.8 g of sodium chloride R, adjust to pH 5-6 with 
sodium hydroxide solution R and dilute to 50.0 mL with 
wafer R. 

Reference solution Dissolve 4.42 g of sodium fluoride R, 
previously dried at 300 C for 12 h, in water R and dilute to 
1000.0 mL w ith the same solvent* Dilute 50.0 mL of this 
solution to 500,0 mL with total-ionk-strength-adjustment 
buffer R (200 ppm F). 

Indicator electrode Fluoride-selective. 

Reference electrode Silver-silver chloride. 

Carry out the measurement on 20.0 mL of the test solution. 
Add at least 3 times 0*10 mL of the reference solution and 
carry out the measurement after each addition. Calculate the 
concentration of fluorides using the calibration curve. 

Sulfates 

Maximum 0.5 per cent. 

Test solution Dissolve 0.5 g in a mixture of 5 mL of water R 
and 5 mL of dilute hydrochloric acid R and dilute to 100 mL 
with water R. Filter if necessary-. To 20 mL of this solution. 
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add l mL of dilute hydrochloric acid R and dilute to 50 mL 
with water R . 

Reference solution To 1,0 mL of 0.005 M sulfuric acid , add 
1 mL of dilute hydrochloric add R and dilute to 50 mL with 
water R. Filter if necessary. 

To the test solution and to the reference solution, add 2 mL 
of a 120 g/L solution of barium chloride R and allow to stand 
for 10 min. Any opalescence in the test solution is not more 
intense than that in the reference solution. 

Arsenic (2.4.2, Method A) 

Maximum 10 ppm, determined od 2 mL of solution S. 

Barium 

To 0.5 g, add 10 mL of water R and heat to boiling. While 
stirring, add 1 mL of hydrochloric add R drop wise. Allow to 
cool and filter if necessary. Add 2 mL of a 10 g/L solution of 
dipotassium sulfate R and allow to stand for 10 min. 

No turbidity is produced. 

Iron (2.4.9) 

Maximum 400 ppm. 

Dilute 0.5 mL of solution S to 10 mL with water R. 


Calcium Hydrogen Phosphate 
Di hydrate 


Dibasic Calcium Phosphate 

note: The name Calcium Hydrogen Phosphate was formerly used 
in the United Kingdom. 

(Ph. Bur. monograph 0116) 


CaHP0 43 2H 2 0 172,1 7789-77-7 


PtrBr 


DEFINITION 

Content 

98,0 per cent to 105.0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 
It dissolves in dilute hydrochloric acid and in dilute nitric 
add. 


Heavy metals (2.4.8) 

Maximum 40 ppm. 

Dilute 10 mL of solution S to 20 mL with water R. 12 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R. 

Loss on ignition 

6,6 per cent to 8.5 per cent, determined on 1.000 g to 
constant mass at 800-825 C, 

ASSAY 

Dissolve 0,4gin 12mLof dilute hydrochloric acid R by 
heating on a water bath if necessary and dilute to 200 mL 
with water R. To 20,0 mL of this solution add 25.0 mL of 
0.02 M sodium edetate , 50 mL of water R, 5 mL of ammonium 
chloride buffer solution pH 10.7 R and about 25 mg of mordant 
black 11 triturate R. Titrate the excess of sodium edetate with 
0.02 M zinc sulfate. Carry out a blank titration. 

I mL of 0.02 Af sodium edetate is equivalent to 2.72 mg 
ofCaHPO* 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that arc 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). Some of the characteristics described in the Functtonality- 
related characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality 
criteria. In such cases , a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section . Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use . Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported^ the control method must be indicated. 

The following characteristics may be relevant for anhydrous 
calcium hydrogen phosphate used as filler in tablets and capsules. 
Particle-size distribution (2.9.31) 
or 2.9.38). 

Bulk and tapped density (2.9.34) 

Powder flow (2.9.38) 

_ PhEur 


IDENTIFICATION 

A. Dissolve with heating 0.1 g in 10 mL of dilute hydrochloric 
acid R. Add 2.5 mL of dilute ammonia Rl , shake and add 

5 mL of a 35 g/L solution of ammonium oxalate R, A white 
predpitate is produced, 

B. Dissolve 0.1 g in 5 mL of dilute nitric acid R , add 2 mL of 
ammonium molybdate solution R and heat at 70 C for 2 min, 

A yellow predpitate is produced. 

C. It complies with the limits of the assay, 

TESTS 
Solution S 

Dissolve 2.5 g in 20 mL of dilute hydrochloric acid R, filter if 
necessary and add dilute ammonia Rl until a predpitate is 
formed. Add just sufficient dilute hydrochloric acid R to 
dissolve the precipitate and dilute to 50 mL with distilled 
water R. 

Acid-insoluble substances 

Maximum 0.2 per cent. 

Dissolve 5,0 g in 40 mL of water add 10 mL of 
hydrochloric acid R and heat to boiling for 5 min. Cool, then 
collect the insoluble substances using ashless filter paper. 
Wash with water R until turbidity is no longer produced 
when silver nitrate solution R2 is added to the filtrate. Ignite at 
600 ± 50 J C. The residue weighs not more than 10 mg. 

Carbonates 

Shake 0.5 g with 5 mL of carbon dioxide-free water R and add 
1 mL of hydrochloric acid R. No effervescence is produced. 

Chlorides 

Maximum 0.25 per cent. 

Test solution Dissolve 0.20 g in a mixture of 20 mL of water R 
and 13 mL of dilute nitric acid R by warming if necessary, 
dilute to 100 mL with water R and filter if necessary. 

Use 50 mL of this solution. 

Reference solution To 0.70 mL of 0.01 AT hydrochloric add , add 

6 mL of dilute nitric acid R and dilute to 50 mL with water R . 
Add l mL of silver nitrate solution R2 to the test solution and 
to the reference solution and mix. After standing for 5 min 
protected from light, any opalescence in the test solution is 
not more intense than that in the reference solution. 

Fluorides 

Maximum 100 ppm. 
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Potentiomeny (2.2.36, Method II). 

Chelating solution Dissolve 45 g of cyclohexylenedinitrilotetra- 
acetic acid R in 75 mL of sodium hydroxide solution R and 
dilute to 250 mL with water R. 

Test solution Dissolve 1.000 g in 4 mL of hydrochloric acid Rl, 
add 20 mL of chelating solution* 2,7 mL of glacial acetic 
acid R and 2,8 g of sodium chloride R , adjust to pH 5-6 with 
sodium hydroxide solution R and dilute to 50,0 mL with 
water R , 

Reference solution Dissolve 4.42 g of sodium fluoride 
previously dried at 300 C for 12 h, in water R and dilute to 
1000,0 mL with the same solvent. Dilute 50.0 mL of this 
solution to 500.0 mL with wtaldonic-strength-adjusnnem 
buffer R (200 ppm F). 

Indicator electrode Fluoride-selective, 

Reference electrode Silver-silver chloride. 

Cany out the measurement on 20,0 mL of the test solution. 
Add at least 3 times 0.10 mL of the reference solution and 
cany out the measurement after each addition. Calculate the 
concentration of fluorides using the calibration curve. 

Sulfates 

Maximum 0,5 per cent. 

Test solution Dissolve 0.5 g in a mixture of 5 mL of water R 
and 5 mL of dilute hydrochloric add R and dilute to 1 00 mL 
with water R . Filter if necessary. To 20 mL of this solution, 
add I mL of dilute hydrochloric add R and dilute to 50 mL 
with ttfafer R. 

Reference solution To 1.0 mL of 0.005 M sulfuric acid\ add 
l mL of dilute hydrochloric add R and dilute to 50 mL with 
water R , Filter if necessary. 

To the test solution and to the reference solution, add 2 mL 
of a 120 glL solution of barium chloride R and allow to stand 
for 1 0 min. Any opalescence in the test solution is not more 
intense than that in the reference solution. 

Arsenic (2,4.2, Method A) 

Maximum 10 ppm* determined on 2 mL of solution S, 

Barium 

To 0.5 gj add 10 mL of warn R and heat to boiling. While 
stirring, add 1 mL of hydrochloric add R dropwise. Allow to 
cool and filter if necessary . Add 2 mL of a 10 gfL solution of 
dipotassium sulfate R and allow to stand for 10 min. 

No turbidity is produced. 

Iron (2.4,9) 

Maximum 400 ppm. 

Dilute 0.5 mL of solution S to 10 mL with water R , 

Heavy metals (2.4.8) 

Maximum 40 ppm. 

Dilute 10 mL of solution S to 20 mL with water R. 12 mL of 
the solution complies vrith test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R. 

Loss on ignition 

24.5 per cent to 26,5 per cent, determined on 1.000 g by 
ignition to constant mass at 800-825 C. 

ASSAY 

Dissolve 0,4 g in 12 mL of dilute hydrochloric acid R by 
heating on a water bath if necessary and dilute to 200 mL 
with water R. To 20,0 mL of this solution add 25.0 mL of 
0.02 M sodium edetate, 50 mL of water 5 mL of ammonium 
chloride buffer solution pH 10.7 R and about 25 mg of mordant 
black 11 triturate R . Titrate the excess of sodium edetate with 
0.02 M zinc sulfate. Carry out a blank titration, 

1 mL of 0.02 M sodium edetate is equivalent to 3.44 mg 
ofCaHP0 4 ,2H,0. 


FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5, 15). Some of the characteristics described in the Funcrionaluy- 
related characteristics section may also be present in the mandatory* 
part of the monograph since they also represent mandatary* quality* 
criteria. In such cases, a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by impr ov in g the consistency t 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they are 
recognised as being stumble for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for calcium hydrogen 
phosphate dihydrate used as filler in tablets and capsules. 

Particle-size distribution ( 2.9.31 or 2.9.38). 

Bulk and tapped density (2.9,34) 

Powder How ( 2.9.36) 

_ Pft Eur 


Caicium Hydroxide 

(Ph. Eut. monograph 1078) 

Ca(OH) 2 74J 

Preparation 

Calcium Hydroxide Solution 

PtiBr __ 

DEFINITION 
Content 

95.0 per cent to 100.5 per cent. 

CHARACTERS 
Appearance 

White or almost white, fine powder. 

Solubility 

Practically insoluble in water, 

IDENTIFICATION 

A. To 0.80 g in a mortar, add 10 mL of water R and 0,5 mL 
of phenolphthakin solution R and mix. The suspension turns 
red. On addition of 17.5 mL of i M hydrochloric acid, the 
suspension becomes colourless without effervescing. The red 
colour occurs again when the mixture is triturated for 1 min. 
On addition of a further 6 mL of / M hydrochloric acid and 
triturating, the solution becomes colourless, 

B. Dissolve about 0.1 g in dilute hydrochloric acid R and dilute 
to 10 mL with water R. 5 mL of the solution give 

reaction (b) of calcium (2.3. /). 

TESTS 

Matter insoluble in hydrochloric acid 

Maximum 0,5 per cent. 

Dissolve 2.0 g in 30 mL of hydrochloric acid R. Boil the 
solution and filter. Wash the residue with hot water R. 

The residue weighs a maximum of 10 mg. 

Carbonates 

Maximum 5.0 per cent of CaC0 3 . 

Add 5.0 mL of / M hydrochloric acid to the titrated solution 
obtained under Assay and titrate with l M sodium hydroxide 
using 0,5 mL of methyl orange solution R as indicator. 


* * * 

* + 

* * 

* # 

*** 

1305-62-0 
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i mL of / M hydrochloric arid is equivalent to 50.05 mg 
of CaC0 3 . 

Chlorides (2*4.4) 

Maximum 330 ppm. 

Dissolve 030 g in a mixture of 2 mL of nitric arid R and 
10 mL of water R and dilute to 30 mL with water R, 

Sulfates (2*4*13) 

Maximum 0.4 per cent. 

Dissolve 0.15 g in a mixture of 5 mL of dilute hydrochloric 
arid R and 10 mL of distilled water R and dilute to 60 mL 
with distilled water R. 

Arsenic (2.4.2, Method A) 

Maximum 4 ppm. 

Dissolve 0.50 g in 5 mL of h mmina ted hydrochloric arid R and 
dilute to 50 mL with water R. Use 25 mL of this solution. 

Magnesium and alkali metals 

Maximum 4.0 per cent calculated as sulfates. 

Dissolve i.O g in a mixture of 10 mL of hydrochloric acid R 
and 40 mL of water R. Boil and add 50mLofa63 g/L 
solution of oxalic acid R , Neutralise with ammonia R and 
dilute to 200 mL with water R, Allow to stand for 1 h and 
filter through a suitable filter. To 100 mL of the filtrate, add 
0.5 mL of sulfuric arid R. Cautiously evaporate to dryness 
and ignite. The residue weighs a maximum of 20 mg. 

Heavy metals (2.4,3) 

Maximum 20 ppm. 

Dissolve 1.0 g in 10 mL of hydrochloric acid R1 and evaporate 
to dryness on a water-bath. Dissolve the residue in 20 mL of 
water R and filter. 12 mL of the filtrate complies with test A. 
Prepare the reference solution using lead standard solution 
(1 ppm Pb) R. 

ASSAY 

To 1.500 g in a mortar, add 20-30 mL of water R and 
0.5 mL of phendphthalein solution R, Titrate with 1 M 
hydrochloric arid by triturating the substance until die red 
colour disappears. The final solution is used in the tests for 
carbonates. 

1 mL of / Af hydrochloric arid is equivalent to 37.05 mg 
of Ca(OH) 2 . 

_ flhEur 


Calcium Lactate 

Anhydrous Calcium Lactate 
(Ph, Eur, monograph 2118) 




H 3 C^C0 2 ’ 
H OH 


and enantiomer 


C&HioCaGfc 218.2 

Action and use 

Used in treatment of calcium deficiency. 

Ph Eur _______ 

DEFINITION 

Calcium bis(2-hvdroxypropanoate) or mixture of calcium 
( 2 /?)-, (25)- and ( 2 RiS)- 2 -hydroxypropanaafes, 

Content 

98.0 per cent to 102.0 per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline or granular powder. 

Solubility' 

Soluble in water, freely soluble in boiling water, very slightly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Loss on drying (see Tests). 

B. It gives the reaction of lactates (2.3.1). 

C It gives reaction (b) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 5.0 g with heating in carbon dioxide-free water R 
prepared from distilled water R , allow' to cool and dilute to 
1 00 mL with die same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II ( 2 . 2.1} and not more intensely coloured than 
reference solution BY 6 (2.2,2, Method II), 

Acidity or alkalinity' 

To 10 mL of solution S add 0 J mL of phemlphthalrin 
solution R and 0,5 ml, of 0.01 M hydrochloric arid. 

The solution is colourless. Not more than 2.0 mL of 0.01 M 
sodium hydroxide is required to change the colour of die 
indicator to pink. 

Chlorides ( 2.4.4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with zvater R. 

Sulfates (2.4.13) 

Maximum 400 ppm. 

Dilute 7.5 mL of solution S to 15 mL with distilled water R, 

Barium 

To 10 mL of solution S add I mL of calcium sulfate 
solution R, Allow to stand for i 5 min. Any opalescence in the 
solution is not more intense than that in a mixture of 1 mL 
of distilled water R and 10 mL of solution S. 

Iron (2.4,9) 

Maximum 50 ppm. 

Dilute 4 mL of solution S to 10 mL with water R. 

Magnesium and alkali salts 

Maximum 1 per cent. 

To 20 mL of solution S add 20 mL of water R, 2 g of 
ammonium chloride R and 2 mL of dilute ammonia Rl. Heat to 
boiling and rapidly add 40 mL of hot ammonium oxalate 
solution R. Allow to stand for 4 h, dilute to 100.0 mL with 
rearer R and filter. To 50.0 mL of the filtrate add 0.5 mL of 
stdfuric arid R . Evaporate to dryness and ignite the residue to 
constant mass at 60O ± 50 *C. The residue weighs a 
maximum of 5 mg. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum 3.0 per cent, determined on 0.500 g by drying in 
an oven at 125 C. 
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ASSAY 

Dissolve 0 + 200 g in turner R and dilute to 300 mL with the 
same solvent, Carry out the comp!exometric titration of 
calcium (2*5.11). 

I mL of 0.1 M sodium edezate is equivalent to 21.82 mg 

ofQHtoCaO*. 

_ PhEur 


Calcium Lactate Monohydrate 

(Ph. Bur, monograph 2117) 




h 3 c co 2 - 
A 

H OH 


and enantiomer . H^O 


C^HioCaO^HsO 236.0 

Action and use 

Used in treatment of calcium deficiency* 

PhEur _______ 

DEFINITION 

Calcium bis( 2 -hydroxypropanoate) or mixture of calcium 
( 2 /?)-, (25)- and (2R5)”2'hydroxypropanoates monohydrates. 

Content 

98.0 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline or granular powder. 

Solubility 

Soluble in water, freely soluble in boiling water* very slightly 
soluble in ethanol (96 per cent), 

IDENTIFICATION 

A. Loss on drying (see Tests). 

B* It gives the reaction of lactates (2.3*1). 

C. It give* reaction (b) of calcium (2*3.1). 

TESTS 
Solution S 

Dissolve 5.4 g (equivalent to 5.0 g of the dried substance) 
with beating in carbon dioxide-free turner R prepared from 
distilled water R, allow to cool and dilute to 100 mL with the 
same solvent. 

Appearance of solution 
Solution S is not more opalescent than reference 
suspension II (2*2*1) and not more intensely coloured than 
reference solution BY 6 (2.2*2, Method If). 

Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of phenolphihalem 
solution R and 0.5 mL of 0.01 M hydrochloric acid. 

The solution is colourless. Not more than 2.0 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with water R . 

Sulfates (2.4.13) 

Maximum 400 ppm. 

Dilute 7.5 mL of solution S to 15 mL with distilled water R. 


Barium 

To 10 mL of solution S add 1 mL of calcium sulfate 
solution R. Allow to stand for 15 min. Any opalescence in the 
solution is not more intense than that in a mixture of I mL 
of distilled water R and 10 mL of solution $. 

Iron (2.4.9) 

Maximum 50 ppm. 

Dilute 4 mL of solution S to 10 mL with water R. 

Magnesium and alkali salts 
Maximum 1 per cent. 

To 20 mL of solution S add 20 mL of ruurer R> 2 g of 
ammonium chloride R and 2 mL of dilute ammonia Rl. Heat to 
boiling and rapidly add 40 mL of hot ammonium oxalate 
solution R. Allow to stand for 4 h, dilute to 100.0 mL w-ith 
water R and filter. To 50,0 mL of the filtrate add 0.5 mL of 
sulfuric acid R , Evaporate to dryness and ignite the residue to 
constant mass at 600 ± 50 ; C, The residue weighs a 
maximum of 5 mg. 

Heavy metals (2.4*8) 

Maximum 10 ppm. 

Dissolve a quantity equivalent to 2.0 g of the dried substance 
in water R and dilute to 20 mL with the same solvent, 12 mL 
of the solution complies with test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2*32) 

5.0 per cent to 8.0 per cent, determined on 0.500 g by 
drying in an oven at 125 e C. 

ASSAY 

Dissolve a quantin' equivalent to 0.200 g of the dried 
substance in water R and dilute to 300 mL with the same 
solvent. Carry out the complexometric titration of calcium 
(2.5Jl)* 

1 mL of 0.1 M sodium edetate is equivalent to 21.82 mg 
of CftHirtCaO*,, 

_____ flft&r 


Calcium Lactate Pentahydrate 

Calcium Lactate 

(Ph. Eur. monograph 0468) 


Ga 2 * 


H a C CO/ 

7 

H OH 


and enaniionw . 5 H^O 


C t ^ 0 CaO( rt 5H 2 O 


308.3 


5743-47-5 


Action and use 

Used in treatment of calcium deficiency. 

Preparations 

Calcium and Ergocalciferol Tablets 

Calcium Lactate Tablets 

Chewable Calcium and Ergoealciferol Tablets 

PhEur ________ 

DEFINITION 

Calcium bis(2-hydrox}propanoate) or mixture of calcium 
(2J?)-j (25)- and (2/?5}-2-hydroxypropanoates pentahydrates. 

Content 

98.0 per cent to 102,0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost while, crystalline or granular powder, 
slightly efflorescent. 

Solubility' 

Soluble in water, freely soluble in boiling water, very 7 slightly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

A, Loss on drying (sec Tests). 

B, It gives the reaction of lactates (2.3.1). 

C, It gives reaction (b) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 7 .1 g (equivalent to 5.0 g of the dried substance) 
with heating in carbon dwxide-free water R prepared from 
distilled water /?, allow to cool and dilute to 100 mL with the 
same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution BY () (2.2,2, Method IT). 

Acidity or alkalinity' 

To 10 mL of solution S add 0.1 mL of phenolphthalein 
solution R and 0.5 mL of 0.01 M hydrochloric acid. 

The solution is colourless. Not more than 2.0 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Chlorides (2.4.4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with water R, 

Sulfates (2.4.13) 

Maximum 400 ppm. 

Dilute 7,5 mL of solution S to 15 mL with distilled water R. 

Barium 

To 10 mL of solution S add 1 mL of calcium sulfate 
solution R. Allow to stand for 15 min. Any opalescence in the 
solution is not more intense than that in a mixture of 1 mL 
of distilled water R and 10 mL of solution S. 

Iron (2.4.9) 

Maximum 50 ppm. 

Dilute 4 mL of solution 3 to 10 mL with water R , 

Magnesium and alkali salts 

Maximum 1 per cent. 

To 20 mL of solution S add 20 mL of water R, 2 g of 
ammonium chloride R and 2 mL of dilute ammonia Rl. Heat to 
boiling and rapidly add 40 mL of hot ammonium oxalate 
solution R. Allow to stand for 4 h, dilute to 100.0 mL with 
water R and filter. To 50.0 mL of the filtrate add 0.5 mL of 
ndfuric acid R. Evaporate to dryness and ignite the residue to 
constant mass at 600 ± 50 C, The residue weighs a 
maximum of 5 mg. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dissolve a quantity equivalent to 2.0 g of the dried substance 
in water R and dilute to 20 mL with the same solvent. 12 mL 
of the solution complies with test A. Prepare the reference 
solution using lead standard solution (l ppm Pb) R. 

Loss on drying ( 2.2.32) 

22,0 per cent to 27.0 per cent, determined on 0.500 g by 
drying in an oven at 125 C C. 


ASSAY 

Dissolve a quantity equivalent to 0.200 g of the dried 
substance in water R and dilute to 300 mL with the same 
solvent. Carry r out the complexometric titration of calcium 
(2.5.11). 

1 mL of 0.1 M sodium edetate is equivalent to 21.82 mg 
of QHjoCaO*. 

______ P?t£tf 


Calcium Lactate Trihydrate 

(Ph. Eur. monograph 0469) 


Ca 3 * 


H 3 C COf 
H OH 


and enantiomer 


3H ? 0 


C*H l 0 CaG 6 ,3H,O 272.3 4137-22-9 

Action and use 

Used in treatment of calcium deficiency. 

Preparation 
Calcium Lactate Tablets 

PhEir ___ 

DEFINITION 

Calcium bis(2“hydroxypropanoate) or mixture of calcium 
( 2 i?)-, ( 2S )- and ( 2 K 5 )- 2 -hydroxypropanoates trihydrates. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline or granular powder. 
Solubility 

Soluble in water, freely soluble in boiling water, very slightly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Loss on drying (see Tests). 

B. It gives the reaction of lactates (2.3.1), 

C. It gives reaction (b) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 6.2 g (equivalent to 5.0 g of the dried substance) 
with heating in carbon dioxide-free water R prepared from 
distilled water R, allow to cool and dilute to 100 mL with the 
same solvent. 

Appearance of solution 
Solution S is nor more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution BY & (2.2.2, Method //). 

Acidity or alkalinity' 

To 10 mL of solution S add 0.1 mL of phenolphthalein 
solution R and 0,5 mL of 0.01 M hydrochloric acid. 

The solution is colourless. Not more than 2.0 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Chlorides (2. 4.4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with water R. 
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Sulfates C 2.4,13) 

Maximum 400 ppm. 

Dilute 7.5 mL of solution S to 15 mL with distilled water R , 

Barium 

To 10 mL of solution S add 1 mL of calcium sulfate 
solution R. Allow to stand for 15 min. Any opalescence in the 
solution is not more intense than that in a mixture of 1 mL 
of distilled water R and 10 mL of solution S. 

Iron (2.4.9) 

Maximum 50 ppm. 

Dilute 4 mL of solution S to 10 mL with water R, 

Magnesium and alkali salts 

Maximum 1 per cent. 

To 20 mL of solution S add 20 mL of water R, 2 g of 
ammonium chloride R and 2 mL of dilute ammonia RL Heat to 
boiling and rapidly add 40 mL of hot ammonium oxalate 
solution R, Allow to stand for 4 h, dilute to 100.0 mL with 
water R and filter. To 50.0 mL of the filtrate add 0.5 mL of 
sulfuric acid R. Evaporate to dryness and ignite the residue to 
constant mass at 600 ± 50 D C. The residue weighs a 
maximum of 5 mg. 

Heavy metals (2.4,8) 

Maximum 10 ppm. 

Dissolve a quantity equivalent to 2.0 g of the dried substance 
in water R and dilute to 20 mL with the same solvent. 12 mL 
of the solution complies with test A. Prepare the reference 
solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2,2.31) 

15,0 per cent to 20.0 per cent, determined on 0.500 g by 
drying in an oven at 125 °C. 

ASSAY 

Dissolve a quantity equivalent to 0.200 g of the dried 
substance in water R and dilute to 300 mL with the same 
solvent. Carry out the com pi exometric titration of calcium 
(Z5.ll). 

1 mL of 0.1 M sodium edetate is equivalent to 21.82 mg 
of QHjoCaCV 

_ PhEur 


Calcium Levofolinate Pentahydrate *** *** 

* * 

(Ph. Bur, monograph 1606) *** 



C 20 H 21 CaN 7 O 7 ,5H 2 O 511.5 80433-7L2 

(anhydrous substance) 

Action and use 

Antidote to folic acid antagonists. 

PhEir, _ _____ 

DEFINITION 

Calcium (2S)-2-[ [4- [ [[(6S)-2-amino-5-formyL4-oxo- 
1 j4 dbbj 7 ? 8 -hexahvdropteridin- 6 - 

y 1 ] methyl] amino] benzoyl] amino ] p entane dio ate pentahydrate, 


Content 

— calcium levofolinate (C 2 oH 2 iCaNv 07 ; 511.5): 97.0 per cent 
to 102.0 per cent (anhydrous substance); 

— calcium (Ca; A r 40.08): 7.54 per cent to 8.14 per cent 
(anhydrous substance). 

CHARACTERS 

Appearance 

White or light yellow* amorphous or crystalline powder, 
hygroscopic. 

Solubility 

Slightly soluble in water, practically insoluble in acetone and 
in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, B, D 
Second identification A % C } D 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2,2,24). 

Preparation Discs. 

Comparison: calcium folinate CRS . 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in the minimum quantity of water R and add 
drop wise sufficient acetone R to produce a precipitate. Allow 
to stand for 15 min, collect the precipitate by centrifugation, 
wash the precipitate twice with a minimum quantity of 
acetone R and dry. Record new spectra using the residues. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 15 mg of the substance to be examined 
m a 3 per cent VIV solution of ammonia R and dilute to 
5 mL with the same solvent. 

Reference solution Dissolve 15 mg of calcium folinate CRS in a 
3 per cent VfV solution of ammonia R and dilute to 5 mL 
with the same solvent. 

Plate cellulose for chromatography F 2 54 R as the coating 
substance. 

Mobile phase The lower layer of a mixture of I volume of 
isoamyl alcohol R and 10 volumes of a 50 g'L solution of citric 
acid R previously adjusted to pH 8 with ammonia R. 
Application 5 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

D. It gives reaction (b) of calcium (2,3,1). 

Carry out the tests and the assay as rapidly as possible, protected 
from bright light. 

TESTS 
Solution S 

Dissolve 0.40 g in carbon dioxide-free water R , heating at 
40 if necessary, and dilute to 50.0 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and its absorbance (2.2,25) at 
420 nm has a maximum of 0.25, 

pH (2.13) 

7.5 to 8,5 for solution S. 
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Specific optical rotation ( 2.2,7) 

— 10 to — 15 (anhydrous sub stance) > measured at 25 C. 
Dissolve 0,200 g in mV (hydroxymethyl) am mom ethane 
solution R previously adjusted to pH 8.1 with sodium hydroxide 
solution R or hydrochloric arid Rl and dilute to 20.0 mL with 
the same solvent. 

Acetone and ethanol 

Head-space gas chromatography (2.2.28U$e the standard 
additions method. 

Test solution Dissolve 0.25 g of the substance to be examined 
in water R and dilute to 10,0 mL with the same solvent. 
Reference solution Dissolve 0,125 g of acetone R and 0,750 g of 
anhydrous ethanol R in water R and dilute to 1000,0 mL with 
water R. 

Column: 

— material: fused silica; 

— size: 1= 10 m, 0 = 0,32 mm; 

— stationary phase: styrene-divinylbenzene copolymer R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 4 miimin. 

Static head-space conditions which may be used: 

— equilibration temperature: 80 C; 

— equilibration time : 20 min; 

— pressurisation time: 30 s. 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

0 - 14 

80 220 

Injection port 


110 

Detector 


270 


Detection Flame ionisation. 

Injection At least 3 times. 

Limits: 

— acetone: maximum 0.5 per eent } 

— ethanol: maximum 3.0 per cent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10.0 mg of calcium folinate CRS 
in water R and dilute to 10.0 mL with the same solvent. 
Reference solution (b) Dilute l .0 mL of reference solution (a) 
to 100.0 mL with water R. 

Reference solution (c) Dissolve 10,0 mg of formylfolic arid CRS 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute LO mL of this solution to 10,0 mL with 
water R. 

Reference solution (d) Dilute 1,0 mL of reference solution (b) 
to 20,0 mL with water R. 

Reference solution (e) Dilute 5.0 mL of reference solution (c) 
to 10,0 mL with reference solution (b). 

Column: 

— size: l = 0,25 m, 0 “ 4 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(5 pm); 

— temperature: 40 °C, 

Mobile phase Mix 220 mL of methanol R and 780 mL of a 
solution containing 2.0 mL of teirabutylammonium hydroxide 


solution (400 gfL) R and 2.2 g of disodium hydrogen 
phosphate R previously adjusted to pH 7.8 with phosphoric 
arid R. If necessary adjust the concentration of methanol R to 
achieve the prescribed resolution. 

Flow* rate I mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL. 

Run time 2.5 times the retention time of the principal peak in 
the chromatogram obtained with the test solution. 

System suitability: reference solution (e); 

— resolution: minimum of 2,2 between the peaks due to 
folinate and to impurity* D. 

Linda: 

— impurity D: not more than 0.8 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 0,8 per cent); 

— any other impurity: not more than 0.8 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 0,8 per cent); 

— sum of other impurities', not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 2,0 per cent); 

— disregard limit: area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.05 per cent). 

Impurity H 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in water R and dilute to 100,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10,0 mg of calcium folinate CRS 
in water R and dilute to 20,0 mL with the same solvent. 
Reference solution (b) Dilute \ ,0 mL of reference solution (a) 
to 100.0 mL with water R . 

Column: 

— she: l “ 0.15 m, 0 = 4 mm; 

- stationary phase: human albumin coated silica gel for 
chromatography R (5 pm); 

— temperature: 40 2 C. 

Mobile phase Dissolve 9.72 g of sodium dihydrogen phosphate R 
in 890 mL of water R and adjust to pH 5,0 with sodium 
hydroxide solution R, add 100 mL of 2-pmpanol R and 10 mL 
of acetonitrile /?, 

Flow rate l mLmin. 

Detection Spectrophotometer at 286 nm. 

Injection 10 pL. 

Retention times Levofolinate - about 9 min; 
impurity H = about 19 min. 

System suitability: 

— resolution: minimum of 5.0 between the peaks due to 
levofolinate and to impurity' H in the chromatogram 
obtained with reference solution (a). The sum of the 
areas of the 2 peaks is 100 per cent. The peak area of 
impurity* H is 48 per cent to 52 per cent. In the 
chromatogram obtained with reference solution (b) 2 
dearly visible peaks are obtained. 

Limit: 

— impurity H: maximum 0.5 per cent. 

Chlorides 

Maximum 0.5 per cent. 

Dissolve 0,300 g in 50 mL of water R heating at 40 C if 
necessary. Add 10 mL of 2 M nitric acid and titrate with 
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0.005 M silver nitrate determining the end-point 
potentiometrical ly (2, 2.20 )« 

I mL of 0.005 M silver nitrate is equivalent to 0,177 mg of 
CL 

Platinum 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.23, Method IT). 

Test solution Dissolve 1.0 g in water R and dilute to 100.0 mL 
with the same solvent. 

Reference solutions Prepare the reference solutions using 
platinum standard solution (30 ppm Pt) R, diluted as necessary 
with a mixture of 1 volume of nitric add R and 99 volumes of 
water R. 

Source Platinum hollow-cathode lamp. 

Wavelength 265.9 nm. 

Heavy metals (2,4,8) 

Maximum 50 ppm, 

1,0 g complies with test F, Prepare the reference solution 
using 5 mL of lead standard solution (10 ppm Ph) R. 

Water (2.5.II) 

10.0 per cent to 17.0 per cent* determined on 0,200 g 
(ground to a very fine powder). Stir the substance to be 
examined in the titration solvent for about 15 min before 
titrating and use iodosidfurous reagent R as titrant. 

Bacterial endotoxins (2.6J4) 

Less than 0,5 IU/mg 3 if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Calcium 

Dissolve 0.400 g in 150 mL of water J? and dilute to 300 mL 
with the same solvent. Cany- out the com pi exometric 
titration of calcium (2.5.11). 

1 mL of 0.1 M sodium edetate is equivalent to 4.008 mg of 
Ca. 

Calcium folinate 

Liquid chromatography (2,2.29) as described in the test for 
related substances. 

Calculate the percentage content of CaoH^CaN-O? from the 
areas of the peaks in the chromatograms obtained with the 
test solution and reference solution (a) and the declared 
content of calcium folinate CRS , 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

IMPURITIES 


h 3 n 



A, (25)-2-[(4-aminobenzoyl)amino]pentanedioic acid, 



yl] methyl ] formyl a mino] benzoyl ] a mino] pentanedioi c a ci d 
(5,10-diformyltctrohydrofolic acid), 



C. (25) -2- [ [4- [ [ (2~am in o-4-oxo-1,4-di hydropreridin-6- 
yl)methyl]amino]benzoyl]amino]pentanedioic add (folic 
acid), 



D, {25)-2-f [4-[ [(2-amino-4-oxo-1,4-dihydropteridin-6- 
yl)methyl] formylamino]benzoyl] amino] pentanedioic acid 
(10-formyIfoJic acid). 



E. 4- [ [ [(65) -2-amino-5-fonnyl-4-oxo-1,4,5,6,7,8- 
hexahydropteridin-6-yI] methyl] ami no] benzoic acid 
(S-formykeuahydropteroic add), 



F. R = CHO: (2S)-2-[[4-[[(2-armno-4-oxa-L4,7,8- 
tetrahydropteridin- 6- 

yl) methyl] formyl amino] benzoyl] amino] pentaoedioic add 
(10-formyldihydrofolic acid), 

G, R = H: (25)-2-[[4-[[(2-ammo-4-oxo-lA7 1 8- 
tetrahy dropteridin- 6- 

yl) m e thyl] amino] benzoyl] am ino ] pen tanedi oi c a dd 
(dihydrofolic add), 



H. (25) -2- [ [ 4- [ J f (6/?) -2 -amino- 5 -formyl-4-oxo-1,4,5,6,7,8 - 
hexahydropteridin-6- 

yl] methyl] amino] bemoyl] amino] penianediotc add 

____ __ PhEur 


B. (25)-2-[ [4- [ [ [(6i?)-2-amino-5-formy1-4-oxO-1,4,5,6,7,8- 
hexahy dropteri din-6- 
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Caicium Levulinate Dihydrate 

(Ph* Eur . monograph 1296) 


* * * 

* 

* 

* 


*** 


* 

* 

♦ 


Cb 3- 


HjC 




CO 2 


-1 


2H,0 


C lt> H M Ca0 bJ 2H 3 0 3063 


5743-49-7 


Action and use 

Source of calcium. 


PhEir ___*_ 

DEFINITION 

Calcium di(4-oxopentanoate) dihydraie. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 


Appearance of solution 

Solution S is clear {2.2.1} and not more intensely coloured 
than reference solution Y& (Z 2. 2, Method II), 

pH (Z2.3) 

6.8 to 7.8 for solution S. 

Oxi disable substances 

To 1 mL of solution S, add 10 mL of water R, 1 mL of dilute 
sulfuric acid R and 0.25 mL of a 3.0 gL solution of potassium 
permanganate R. Mix. After 5 min, die violet colour of the 
mixture is still visible. 

Sucrose and reducing sugars 

To 5 mL of solution S add 2 mL of hydrochloric acid R1 and 
dilute to 10 mL with water R, Heat to boiling for 5 min and 
allow to cool. Add 10 mL of sodium carbonate solution R. 
Allow to stand for 5 min, dilute to 25 mL with water R and 
filter. To 5 mL of the filtrate add 2 mL of cupri-tartanc 
solution R and heat to boiling for I min. No red precipitate is 
formed. 

Chlorides ( 2.4.4) 

Maximum 50 ppm. 

Dilute 10 mL of solution S to 15 mL w r ith water R, 

Sulfates {2A AT) 

Maximum 200 ppm. 

Dilute 7.5 mL of solution S to 15 mL with distilled water R. 


IDENTIFICATION 

First identification A t D, E. 

Second identification B, C, £), £. 

A. Infrared absorption spectrophotometry (2.2.24), 

Comparison calcium levulinate dihydraie CRS. 

B. Thin-layer chromatography (2,2*27), 

Test solution Dissolve 60 mg of the substance to be examined 
in water R and dilute to 1 mL with the same solvent. 

Reference solution Dissolve 60 mg of c aid ton levulinate 
dihydrate CRS in water R and dilute to 1 mL with the same 
solvent. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R> ethyl acetate R, water R, 
ethanol (96 per cent) R (10:10:30:50 ViVlViV). 

Application 10 pL. 

Development Over a path of 10 cm. 

Drying At 100-105 C for 20 min and allow to cool 
Detection Spray with a 30 g/L solution of potassium 
permanganate R. Dry in a current of warm air for about 
5 min or until the spots become yellow. Examine in daylight. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C To I mL of solution S (see Tests), add 20 mL of a 
2.5 g/L solution of dimtrophenylhydrazine R in dilute 
hydrochloric acid R. Allow to stand for 15 min. Filter, wash 
the precipitate with water R. Dry the precipitate in an oven at 
100-105 C The melting point (2.2.14) is 203 C to 210 C 

D. It gives reaction (b) of calcium (23.1 )♦ 

E. Loss on drying (see Tests). 

TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100,0 mL with the same 
solvent. 


Magnesium and alkali metals 

Maximum 1.0 per cent. 

To 10 mL of solution S, add 80 mL of water R, 10 mL of 
ammonium chloride solution R and 1 mL of ammonia R. Heat 
to boiling. To the boiling solution, add dropwdse 50 mL of 
warm ammonium oxalate solution R, Allow' to stand for 4 h, 
then dilute to 200 mL with water R and Biter. To 100 mL of 
the filtrate, add 0.5 mL of sulfuric add R, Evaporate to 
dryness on a water-bath and ignite to constant mass at 
600 ± 50 C. The residue weighs a maximum of 5.0 mg, 

Heavy metals (2A.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppn Pb) R. 
Loss on drying ( 2.2.32) 

11.0 per cent to 12.5 per cent, determined on 0.200 g by 
drying at 105 °C. 

Pyrogens ( 2.6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of pyrogens, it complies with the lest for pyrogens. 
Inject per kilogram of the rabbit's mass 4 mL of a solution 
containing per millilitre 50 mg of tile substance to be 
examined. 

ASSAY 

Dissolve 0,240 g in 50 mL of water R. Carry out the 
complexometric titration of calcium (2*5. 11). 

1 mL of 0.1 M sodium edetate is equivalent to 27.03 mg 
of CtaHnCaO*,. 

STORAGE 

Protected from light. 

_ 
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Calcium Pantothenate 

(Ph. Bur. monograph 0470) 


Ca a * 


HO 




H OH 


C 18 H 32 CaN 2 0,a 476,5 137-08-6 

Action and use 

Component of vitamin B. 

PfiEir _____ 

DEFINITION 

Calcium pantothenate contains not less than 98.0 per cent 
and not more than the equivalent of 10 L0 per cent of 
calcium bis [3- [ [(2/?) -2 ,4-dihydrQxy-3*3- 
dimcthylbutanoyi] amino] propanoate]* calculated with 
reference to the dried substance. 

CHARACTERS 

A white or almost white powder* slightly hygroscopic, freely 
soluble in water* slightly soluble in alcohol, 

IDENTIFICATION 

A* Specific optical rotation (see Tests). 

B. Examine the chromatograms obtained in the test for 
3-aminopropionic add. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position,, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a), 

C. To 1 mL of solution S (see Tests) add l mL of dilute 
sodium hydroxide solution R and 0, l mL, of copper sulfate 
solution R. A blue colour develops. 

D. It gives reaction (a) of calcium (2.11). 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2. 2.1) and colourless (2.2.2 y Method II). 
pH (2,2.3) 

The pH of solution S is 6.8 to 8,0. 

Specific optical rotation ( 2.2.7) 

+ 25.5 to + 27.5, determined on solution S and calculated 
with reference to the dried substance. 

3-Aminopropionic acid 

Examine by thin-layer chromatography (2.2.22), using silica 
gd G R as the coating substance. 

Test solution (a) Dissolve 0,2 g of the substance to be 
examined in water R and dilute to 5 mL with the same 
solvent. 

Test solution (b) Dilute l mL of test solution (a) to 10 mL 
with water R. 

Reference solution (a) Dissolve 20 mg of calcium 
pantothenate CRS in water R and dilute to 5 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of 3-aminopropionic 
add R in water R and dilute to 50 mL with the same solvent. 
Apply separately to the plate 5 pL of each solution. Develop 
over a path of 12 cm using a mixture of 35 volumes of 
water R and 65 volumes of ethanol R. Diy the plate in a 


current of air and spray with mnhydrin solution R1 1 Heat at 
110 ’C for 10 min. Any spot corresponding to 
3-ammopropionic add in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

{0.5 per cent). 

Chlorides ( 2 . 4 . 4 ) 

5 mL of solution S diluted to 15 mL with water R complies 
with the limit test for chlorides (200 ppm). 

Heavy metals ( 2 . 4 . 8 ) 

12 mL of solution S complies with test A for heavy metals 
(20 ppm). Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 

Loss on drying ( 2 . 2 . 32 ) 

Not more than 3,0 per cent, determined on 1.000 g by 
drying in an oven at 105 °C. 

ASSAY 

Dissolve 0,180 g in 50 mL of anhydrous acetic acid R, Titrate 
with 0JM perchloric add determining the end-point 
potentiometrically (2,2.20. 

1 mL of 0.1 M perchloric acid is equivalent to 23.83 mg of 

CigH^jCaNjOjo. 

STORAGE 

Store in an airtight container. 


PtiEur 


Calcium Phosphate 

Tribasic Calcium Phosphate 
(Ph* Bur. monograph 1052) 

Action and use 
Excipient, 

Preparation 

Calcium and Ergocalciferol Tablets 

Calcium Phosphate for Homoeopathic Preparations 

Chcwablc Calcium and Ergocalciferol Tablets 

PtiEtr __ 

DEFINITION 

Mixture of calcium phosphates. 

Content 

35.0 per cent to 40.0 per cent of Ca (A x 40.08). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water. It dissolves in dilute 
hydrochloric add and in dilute nitric acid. 

IDENTIFICATION 

A, Dissolve 0,1 g in 5 mL of a 25 per cent VIV solution of 
nitric add R. The solution gives reaction (b) of phosphates 
( 2 . 11 ). 

B, It gives reaction (b) of calcium (2.3.1). Filter before 
adding potassium ferrocyanide solution R. 

C, It complies with the limits of the assay. 
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TESTS 
Solution S 

Dissolve 2.50 g in 20 mL of dilute hydrochloric acid R. If the 
solution is not clear, filter it. Add dilute ammonia R1 dropwise 
until a precipitate is formed. Dissolve the precipitate by 
adding dilute hydrochloric acid R and dilute to 50 mL with 
distilled water R< 

Chlorides ( 14 , 4 ) 

Maximum 0.15 per cent. 

Dissolve 0*22 g in a mixture of I mL of nitric arid R and 
10 mL of water R and dilute to 100 mL with water if. 

Fluorides 

Maximum 75 ppm. 

Potemiometry (2.2.56, Method U). 

Test solution Dissolve 0*250 g in 0,1 M hydrochloric arid , add 
5.0 mL of fluoride standard solution (l ppm F) R and dilute to 
50.0 mL with 0. / Af hydrochloric acid * To 20*0 mL of this 
solution add 20.0 mL of total-ionic-strength-adjustmem buffer R 
and 3 mL of an 82 g/L solution of anhydrous sodium 
acetate R , Adjust to pH 5,2 with ammonia R and dilute to 
50.0 mL with distilled water R. 

Reference solution Fluoride standard solution (10 ppm F) R. 
Indicator electrode Fluoride-selective. 

Reference electrode Silver-silver chloride. 

Carry out the measurements on the test solution, then add at 
least 3 quantities, each of 0,5 mL, of the reference solution, 
carrying out a measurement after each addition. Calculate 
the concentration of fluorides using the calibration curve, 
taking into account the addition of fluoride to the test 
solution. 

Sulfates ( 2 . 4 . 13 ) 

Maximum 0,5 per cent. 

Dilute 1 mL of solution S to 25 mL with distilled water R. 
Arsenic (2.4,2, Method A) 

Maximum 4 ppm, determined on 5 mL of solution S. 

Iron (2.4.9) 

Maximum 400 ppm* 

Dilute 0,5 mL of solution S to 10 mL with water R. 

Heavy metals ( 2.4.8) 

Maximum 30 ppm. 

Dilute 13 mL of solution S to 20 mL with water R. 12 mL of 
the solution complies with test A, Prepare the reference 
solution using lead standard solution (l ppm Pb) R, 

Acid-in soluble matter 

Maximum 0,2 per cent* 

Dissolve 5.0 g in a mixture of 10 mL of hydrochloric arid R 
and 30 mL of water R * Filter, wash the residue with water R 
and dry to constant mass at 100-105 C. The residue weighs 
a maximum of 10 mg. 

Loss on ignition 

Maximum 8,0 per cent, determined on 1.000 g by ignition at 
800 ± 50 C for 30 min. 

ASSAY 

Dissolve 0*200 g in a mixture of 1 mL of hydrochloric acid Rl 
and 5 mL of water R , Add 25*0 mL of (hi M sodium edetate 
and dilute to 200 mL with water R. Adjust to about pH 10 
with concentrated ammonia R. Add 10 mL of ammonium 
chloride buffer solution pH 10.0 R and a few' milligrams of 
mordant black 1 1 triturate R * Titrate the excess sodium edetate 
with 0 , / M zinc sulfate until the colour changes from blue to 
violet. 


t mL of 0.1 M sodium edetate is equivalent to 4.008 mg of 
Ca. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

Tins section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandatory pan of the monograph 
and it i$ not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality* of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product durtng use. Where control methods are cited, they* art 
recognised as bring suitable for the purpose^ but other methods can 
also be used Wherever results for a particular characteristic arc 
reported, the control method must be indicated. 

The following characteristics may be relevant for calcium 
phosphate is used as a filler in tablets and capsules. 

Particle-size distribution (2.9.31 or 2.9.38), 

Bulk and tapped density ( 2,9.34) 

Powder flow (2,9,36) 

_Pftftr 


Calcium Polystyrene Sulfonate 

Calcium Polystyrene Sulphonate 

Action and use 

Used in the treatment of hyperkalaemia, 

DEFINITION 

Calcium Polystyrene Sulfonate is a cation-exchange resin 
prepared in the calcium form containing not less than 6,5% 
w/w and not more than 9*5% w/w of calcium, calculated with 
reference to the dried substance. Each g exchanges not less 
than 1.3 mEq and not more than 2*0 mEq of potassium, 
calculated with reference to the dried substance, 

CHARACTERISTICS 

A cream to light brown, fine powder. 

Practically insoluble in water and in ethanol (96%). 

IDENTIFICATION 

A. The infrared absorption spectrum y Appendix 0 A, is 
concordant with the reference spectrum of calcium poly styrene 
sulfonate (RS 037). 

B, Yields reaction C characteristic of calcium salts, 

Appendix VI. 

TESTS 
Particle size 

Not more than 1 % w/w is retained on a 150-pm sieve, 
Appendix XVII B. Use 20 g and sieve for 5 minutes. 

Potassium 

Not more than 0,1 % of K when determined by atomic 
emission spectrophotometry 9 . Appendix II D, measuring at 
766*5 nm and using a solution prepared in the following 
manner. To 1.1 g of the substance being examined add 
5 mL of hydrochloric arid , heat to boiling, cool and add 
10 mL of water. Filter, wash the filter and residue with water 
and dilute the filtrate and washings to 25 mL with water. Use 
potassium Standard solution (100 ppm K) y suitably diluted with 
water y to prepare the standard solutions. 
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Sodium 

Not more than 0,1% of Na when determined by atomic 
emission spectrophotometry, Appendix 11 D, measuring at 
589.0 nm and using a solution prepared in the following 
manner. To 1.1 g of the substance being examined add 
5 mL of hydrochloric add , heat to boiling* cool and add 
10 mL of water. Filter, wash the filter and residue with water 
and dilute the filtrate and washings to 25 mL with water. Use 
sodium solution (200 ppm Na), suitably diluted with water, to 
prepare the standard solutions. 

Arsenic 

1 g complies with the limit test for arsenic , Appendix VII 
(1 ppm). 

Styrene 

Carry out the method for liquid chromatography, 

Appendix III D, using the following solutions. 

(1) Shake 10 g of the substance being examined with 10 mL 
of acetone for 30 minutes, centrifuge and use the supernatant 
liquid. 

(2) 0,0001 % w/v of styrene in acetone, 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (30 cm x 4 mm) packed 
with octadecylsifyl silica gel for chromatography (pBondapak 
C18 is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 2 mL per minute, 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 254 nm. 

(f) Inject 20 pL of each solution. 

MOBILE PHASE 

Equal volumes of acetonitrile and water, 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any peak corresponding to styrene is not greater 
than the area of the peak in the chromatogram obtained with 
solution (2) (1 ppm). 

Potassium exchange capacity 

To 3 g of the substance being examined in a dry 250 mL 
glass-stoppered flask add 100 mL of a solution containing 
0.7455% w/v of potassium chloride and 0.4401% w/v of 
potassium hydrogen carbonate in water (solution A), stopper 
and shake for 15 minutes. Filter and dilute 2 mL of the 
filtrate to 1000 mL with water. Determine the concentration 
of unbound potassium in tills solution by atomic emission 
Spectrophotometry y Appendix II D, measuring at 766.5 nm and 
using solution A suitably diluted with water, to prepare the 
standard solutions. Calculate the potassium exchange 
capacity of the substance being examined in milliequivalents 
taking the concentration of potassium in solution A as 
144 milli equivalents of K per litre. 

Loss on drying 

When dried at 70 at a pressure not exceeding 0.7 kPa for 
16 hours, loses not more than 8.0% of its weight. Use 2 g. 

Microbial contamination 

Carry out a quantitative evaluation for Enterobacteria and 
certain other Gram-negative bacteria, Appendix XVI BI. 

0.01 g of the substance being examined gives a negative 
result. Table I (most probable number of bacteria per gram 
fewer than 10 2 ), 


ASSAY 
For calcium 

Carefully heat l g in a platinum crucible until a white ash is 
obtained and dissolve in 10 mL of 2m hydrochloric acid with 
the aid of heat. Transfer the resulting solution to a conical 
flask using 20 mL of water. Add 50 mL of 0,05m disodium 
edetate VS, 20 mL of ammonia buffer pH 10.9 and titrate the 
excess of disodium edetate with 0.02m zinc sulfate VS, using a 
0,5% w/v solution of mordant black 11 in ethanol (96%) as 
indicator to a red purple end point. Each mL of 0.05m 
disodium edetate VS is equivalent to 2,004 mg of Ca. 

STORAGE 

Calcium Polystyrene Sulfonate should be kept in an airtight 
container. 


Calcium Stearate 

(Ph. Eur. monograph 0882) 


*** 


* * 

* ★ 

* * 


1592-23-0 


Action and use 

Excipient. 

Ph Eur^ ___,_____ 

DEFINITION 

Mixture of calcium salts of different fatty acids consisting 
mainly of stearic (octadecanoic) acid f(C| 7 H 35 COO) 2 Ca; 

607) and palmitic (hexadecanoic) acid [(CnHsiCOQ^Ca; 
550.9] with minor proportions of other fatty acids. 

Content 

-— calcium: 6.4 per cent to 7.4 per cent (A z 40,08) (dried 
substance); 

— stearic acid in the fatty add fraction: minimum 
40.0 per cent; 

— sum of stearic acid and palmitic add in the fatty > acid fraction: 
minimum 90,0 per cent. 

CHARACTERS 

Appearance 

Fine, white or almost white, crystalline powder 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

First identification: C, D, 

Second identification A, B, D 

A. Freezing point (2.2,18): minimum 53 °C, for the residue 
obtained in the preparation of solution S (see Tests), 

B. Acid value (2,5.1): 195 to 210. 

Dissolve 0.200 g of the residue obtained in the preparation of 
solution S in 25 mL of the prescribed mixture of solvents. 

C Examine the chromatograms obtained in the test for fatty 
acid composition. 

Results The retention rimes of the principal peaks in the 
chromatogram obtained with the test solution arc 
approximately the same as those of the principal peaks in the 
chromatogram obtained with the reference solution, 

D- Neutralise 5 mL of solution S to red litmus paper R using 
strong sodium hydroxide solution R, The solution gives 
reaction (b) of calcium (23.1). 
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TESTS 
Solution S 

To 5,0 g add 50 mL of peroxide-fret ether R, 20 mL of dilute 
nitric add R and 20 mL of distilled water R. Boil under a 
reflux condenser until dissolution is complete. Mow to cool. 
In a separating funnel, separate the aqueous Layer and shake 
the ether layer with 2 quantities, each of 5 mL, of distilled 
water R. Combine the aqueous layers, wash with 15 mL of 
peroxide-free ether R and dilute the aqueous Layer to 50 mL 
with distilled water R (solution S), Evaporate the ether layer to 
dryness and dry the residue at 100-105 °C. Keep the residue 
for identification tests A and Eh 
Acidity or alkalinity 

To 1,0 g add 20 mL of carbon dioxide-free water R and boil 
for 1 min with continuous shaking. Cool and filter. 

To 10 mL of the filtrate add 0,05 mL of bmmotkymol blue 
solution Rl. Not more than 0.5 mL of 0.01 AS hydrochloric 
add or 0.01 At sodium hydroxide is required to change the 
colour of the indicator. 

Chlorides (2.4,4) 

Maximum 0.1 per cent. 

Dilute 0.5 mL of solution S to 15 mL with water R , 

Sulfates (2,4.13) 

Maximum 0.3 per cent. 

Dilute 0.5 mL of solution S to 15 mL with distilled water R, 

Cadmium 

Maximum 3 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

Test solution Place 50,0 mg in a polytetrafluoroethylene 
digestion bomb and add 0.5 mL of a mixture of I volume of 
hydrochloric acid R and 5 volumes of cadmium- and lead-free 
nitric acid R , Allow to digest at 170 C for 5 h. Allow to cool. 
Dissolve the residue in water R and dilute to 5.0 mL with the 
same solvent. 

Reference solutions Prepare the reference solutions using 
cadmium standard solution (10 ppm Cd) R > diluted if necessary 
with a 1 per cent VfV solution of hydrocltloric add R , 

Source Cadmium hollow-cathode lamp. 

Wavelength 228.8 nm. 

Atomisation device Graphite furnace. 

Lead 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

Test solution Use the solution described in the test for 
cadmium. 

Reference solutions Prepare the reference solutions using lead 
standard solution (10 ppm Pb) /?, diluted if necessary with 
water R. 

Source Lead hollow-cathode lamp. 

Wavelength 283.3 nm; 217,0 nm may be used depending on 
the apparatus. 

Atomisation device Graphite furnace. 

Nickel 

Maximum 5 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 
lest solution Use the solution described in the test for 
cadmium. 

Reference solutions Prepare the reference solutions using nickel 
standard solution (10 ppm Ni) /?, diluted if necessary with 
water R. 

Source Nickel hollow-cathode lamp. 


Wavelength 232.0 nm. 

Atomisation device Graphite furnace. 

Loss on drying (2,2.32) 

Maximum 6.0 per cent, determined on 1,000 g by drying in 
an oven at 105 °C, 

Microbial contamination 

TAMC; acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia coli (2.6,13). 

Absence of Salmonella (2.6,13). 

ASSAY 

Calcium 

To 0.500 g in a 250 mL conical flask add 50 mL of a 
mixture of equal volumes of anhydrous ethanol R and 
butanol R , 5 mL of concentrated ammonia R> 3 mL of 
ammonium chloride buffer solution pH 10.0 R, 30.0 mL of 
0,1 Ai sodium edetate and 15 mg of mordant black 11 
triturate R. Heat to 45-50 G until the solution is dear. Cool 
and titrate with 0.1 Al zinc sulfate until the colour changes 
from blue to violet. Cany out a blank titration. 

I mL of 0.1 M sodium e derate is equivalent to 4.008 mg of 
Ca. 

Composition of fatty adds 

Gas chromatography (2.2,25); use the normalisation 
procedure. 

Test solution In a conical flask fitted with a reflux condenser, 
dissolve 0.10 g of the substance to be examined in 5 mL of 
boron trifluoride-methanol solution It Boil under a reflux 
condenser for 10 min. Add 4 mL of heptane R through the 
condenser. Boil under a reflux condenser for 10 min. Allow 
to cool. Add 20 mL of saturated sodium chloride solution R, 
Shake and allow the layers to separate. Remove about 2 mL 
of the organic layer and dry over 0.2 g of anhydrous sodium 
sulfate R , Dilute 1.0 mL of the solution to 10.0 mL with 
heptane R. 

Reference solution Prepare the reference solution in the same 
manner as the test solution using 50.0 mg of palmitic 
add CRS and 50.0 mg of stearic acid CRS instead of calcium 
stearate. 

Column: 

— material: fused silica; 

— size: / = 30 m, 0 = 0.32 mm; 

— stationary' phase: macmgol 20 000 R (film thickness 
0,5 pm). 

Carrier gas helium for chromatography R. 

Flow rate 2.4 mL/min. 

Temperature: 



Time 

(mm> 

Temperature 

< a O 

Colwtm 

0-2 

70 


2-36 

70 240 


36-41 

240 

Injection port 


220 

Detector 


260 


Detection Flame ionisation. 

Injection 1 pL, 

Relative retention With reference to methyl stearate; methyl 
palmitate - about 0.9. 
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System suitability, reference solution: 

— resolution; minimum 5.0 between the peaks due to methyl 
palmkate and methyl stearate. 

Calculate the content of palmitic add and stearic add. 
Disregard the peak due to the solvent. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
Junctions of the substance when used as an excipient (see chapter 
5. 15). This section is a non-mandatory pan of the monograph 
mid it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality* of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they are 
recognised as being suitable for the purpose, but other methods can 
also be used . Wherever results for a particular characteristic are 
reported, the control method must be indicated L 
The following characteristics may be relevant for calcium stearate 
used as a lubricant in tablets and capsules. 

Particle-size distribution (2.9.,?/) 

Specific surface area (2.9.26, Method I) 

Determine the specific surface area in the PIP D range of 
0.05 to 0,15. 

Sample omgassing 2 h at 40 °C. 

___ _ PhBr 


Dried Calcium Sulfate 

Exsiccated Caldum Sulfate; Plaster of Paris; Dried Caldum 
Sulphate 

CaS0 4 // 2 H 2 0 145.1 26499-65-0 

DEFINITION 

Dried Calcium Sulfate is prepared by heating powdered 
gypsum, CaSO^SH^O, at about 150' in a controlled manner 
such that it is substantially converted into the hemihydrate, 
CaSO ^ViH^O, with minimum production of the anhydrous 
phases of calcium sulfate. It may contain suitable setting 
accelerators or decelerates. 

CHARACTERISTICS 

A white or almost white powder; hygroscopic. 

Slightly soluble in water, more soluble in dilute mineral adds; 
practically insoluble in ethanol (96%). 

IDENTIFICATION 

Yields the reactions characteristic of caldum salts and of 
sulfates, Appendix VI. 

TESTS 

Setting properties 

20 g mixed with 10 mL of water at 15 : to 20 : in a cylindrical 
mould about 2.4 cm in diameter sets in 4 to 11 minutes. 

The mass thus produced, after standing for 3 hours, 
possesses sufficient hardness to resist pressure of the fingers 
at the edges, which retain their sharpness of outline and do 
not crumble. 

Loss on ignition 

When ignited to constant weight at red heat, loses 4.5% to 
8,0% of its weight. Use 1 g. 


Calcium Sulfate Dihydrate 

Calcium Sulphate 
(Ph. Eur . monograph 0982) 

CaS0 4i 2H 2 0 172.2 

Action and use 

Excipient. 

PhFvr _____ 

DEFINITION 
Content 

98,0 per cent to 102.0 per cent of CaSG 4 ,2H 2 0* 

CHARACTERS 

Appearance 

White or almost white fine powder. 

Solubility 

Very slightly soluble in water, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Loss on ignition (see Tests). 

B. Solution S (see Tests) gives reaction (a) of sulfates (2.2. 1). 

C. Solution S gives reaction (a) of calcium (2.3.1). 

TESTS 
Solution S 

Dissolve 1.0 g in 50 mL of a 10 per cent ViV solution of 
hydrochloric add R by heating at 50 °C for 5 min. Allow to 
cool. 

Acidity or alkalinity 

Shake 1.5 g with 15 mL of carbon dioxide-free water R for 
5 min. Allow to stand for 5 min and filter. To 10 mL of the 
filtrate add 0.1 mL of phenolphthalein solution R and 0.25 mL 
of 0.01 A i sodium hydroxide , The solution is red. 

Add 0.30 mL of 0.0! M hydrochloric acid, The solution is 
colourless. Add 0.2 mL of methyl red solution R. The solution 
is reddish-orange. 

Chlorides ( 2.4.4) 

Maximum 300 ppm. 

Shake 0.5 g with 15 mL of water R for 5 min. Allow to stand 
for 15 min and filter. Dilute 5 mL of the filtrate to 15 mL 
with water R. 

Arsenic (2.4.2, Method A) 

Maximum 10 ppm, determined on 5 mL of solution S. 

Iron (2.4.9) 

Maximum 100 ppm. 

To 0.25 g add a mixture of 5 mL of hydrochloric add R and 
20 mL of water R. Heat to boiling, cool and filter. 

Heavy metals (2,4.8) 

Maximum 20 ppm. 

To 2.5 g add a mixture of 2 mL of hydrochloric acid R and 
15 mL of water R. Heat to boiling. Cool and then add 
0.5 mL of phenolphthalein solution R. Cautiously add 
concentrated ammonia R until the colour changes to pink. 

Add 0.5 mL of glacial acetic add R and dilute to 25 mL with 
water R. Filter. 12 mL of the filtrate complies with test A. 
Prepare the reference solution using lead standard solution 
(2 ppm Pb) R. 

Loss on ignition 

18.0 per cent to 22.0 per cent, determined on 1,000 g by 
ignition to constant mass at 800 ± 50 °C. 


* ** 

* * 

★ * 

+ * 

*** 


10101-41-4 
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ASSAY 

Dissolve 0.150 g in 120 mL of water R. Carry out ihe 
complexometric titration of calcium (2.5.11). 

1 mL of 0,1 M sodium edetate is equivalent io 17*22 mg 
of CaSG 4 ,2H 2 0, 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5. 15). This section is a nim-mandators 1 part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use , Where control methods are cited, they ' are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for calcium sulfate 
dihydrate used as filler in tablets and capsules. 

Particle-size distribution ( 2.9.31 or 2.9.38). 

Bulk and tapped density (2.9.34) 

Powder flow (2.9..M) 

____ Pt>£xr 


Natural Camphor 

★ ** 

* * 

♦ * 

(ty-Camphor, Ph Eur monograph 1400) 

***** 

ch 3 






H 


CioHiftO 152.2 

464-49-3 

PtiEir 



DEFINITION 

(1 RAR) T ,7,7 -Trime th yl bicy cl o [2.2.1 ] Kept an-2-one. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or friable, 
crystalline masses. 

Highly volatile even at room temperature. 

Solubility 

Slightly soluble in water, very soluble in alcohol and in light 
petroleum! freely soluble in fatty 1 oils, very' slightly soluble in 
glycerol. 

IDENTIFICATION 

First identification; A, C. 

Second identification A f B y D 

A. Specific optical rotation (see Tests). 

B. Melting point (2.2.14): 175 °C to 179 C 

G Infrared absorption spectrophotometry (2.2.24). 
Comparison racemic camphor CRS. 

D. Dissolve 1 *0 g in 30 mL of methanai R. Add l .0 g of 
hydroxylamtne hydrochloride R and 1.0 g of anhydrous sodium 
acetate R. Boil under a reflux condenser for 2 b. Allow to 
cool and add 100 mL of water R. Filter, wash the precipitate 


obtained w-ith 10 mL of water R and recrystallise from 10 mL 
of a mixture of 4 volumes of alcohol R and 6 volumes of 
water R . The crystals, dried m vacuo , melt (2.2. 74) ar I IS C 
to 121 & G 

TESTS 

Cany out the weighings and dissolution rapidly. 

Solution S 

Dissolve 2.50 g in 10 mL of alcohol R and dilute to 25.0 mL 
w r ith the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method If). 

Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of phenolphthalein 
solution RL The solution is colourless. Not more than 
0.2 mL of 0.1 M sodium hydroxide is required to change the 
colour of the indicator. 

Specific optica] rotation (2.2.7) 

+ 41.0 to + 44.0, determined on solution S. 

Related substances 

Gas chromatography (2.2.28). 

Test solution Dissolve 2,50 g of the substance to be examined 
in heptane R and dilute to 25.0 mL with the same solvent. 
Reference solution (a) Dilute L0 mL of the test solution to 
100.0 ml. with heptane R. 

Reference solution (b) Dilute 10.0 mL of reference solution (a) 
to 20,0 mL with heptane R. 

Reference solution (c) Dissolve 0.50 g of homed R in heptane R 
and dilute to 25.0 mL with the same solvent. Dilute 5.0 mL 
of the solution to 50, 0 mL with heptane R. 

Reference solution (d) Dissolve 50 mg of linalol R and 50 mg 
of bomyl acetate R in heptane R and dilute to 100.0 mL with 
the same solvent. 

Column: 

— size: / = 30 m, 0 - 0.25 mm, 

— stationary phase: maarogol 20 000 R (0.25 pm). 

Carrier gas helium for chromatography R. 

Split ratio 1:70. 

Flow rate 45 cm/s. 

Temperature: 



Time 

(min) 

Temperature 

ra 

Column 

0- 10 

50 


10 - 55 

50 * 100 


55 45 

1Q0* 200 


45 - 55 

200 

Injection port 


220 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pL. 

System suitability Reference solution (d). 

— resolution: minimum 3.0 between the peaks due to bomyl 
acetate and to linalol. 

Limits: 

— bomeol : not more than the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(2.0 per cent), 
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— any other impurity not more than haJf of the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent)* 

— total of other impurities: not more than 4 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (4,0 per cent)* 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Halogens 

Maximum 100 ppm. 

Dissolve LO g in 10 mL of 2-propanol R in a distillation flask. 
Add L5 mL of dilute sodium hydroxide solution R and 50 mg 
of nickel-aluminium alloy R. Heat on a water-bath until the 2- 
propand R has evaporated. Allow to cool and add 5 mL of 
water R. Mix and filter through a wet filter previously washed 
with water R until free from chlorides. Dilute the filtrate to 
10.0 mL with water R. To 5.0 mL of the solution, add nitric 
add R drop wise until the precipitate which forms is 
redissolved and dilute to 15 mL with water R . The solution 
complies with the limit test for chlorides (2, 4.4), 

Residue on evaporation (2.8,9) 

Maximum 0,05 per cent. 

Evaporate 2.0 g on a water-bath and dry in an oven at 
100-105 C for I h. The residue weighs a maximum of 
J mg. 

Water 

Dissolve I gin 10 mL of light petroleum R , The solution is 
clear (2.2/), 

IMPURITIES 



and enantiomer 


E. L3 J 3-trimethylbicydot2.2J]hcpcan*2»one (fenchone). 



and enantiomer 


F. exo- 13j3-trimethylbicydo [2.2.1 ] heptan-2-ol (fenchol), 



and enantiomer 


G. ^n-23i3-trimethylbicydo[2,2J]heptan-2-ol (camphene 
hydrate), 



and enantiomer 


CH 3 



A, 2,6,6-trimethylbicydt>(3. LI] hept-2-ene (a-pinene), 

H 

and enantiomer 

H 

B. 2,2-dim ethyl-3-methyl enebicydo [2.2.1] heptane 
(camphene). 




C 6,6-dimethyh2-methylenebicyclo[3.Ll]heptane (p- 
pinene). 


H, endo-2 ,3,3-trimethy Ibicydo[2.2.1 ] hep tan- 2«ol 
(me thy 1 camphenilo l), 



and enantiomer 


!. exo-l,7,7-trimeihyIbicyclo[2.2.J]heptan-2-ol (tfjrn-bomeol), 

CH 3 
\ H 

and enantiomer 

H 



J. endo- 1,7,7-trimethyIbicyclo[2.2.1 ]heptan-2-ol (endo- 
bomeol), 

_ pti&f 



D. L3,3-mmeihyl-2-oxabic> T do[2 t 2.2}oaane (cineole) : 
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and ensnltomer 


H 


* * * 

* * 
it *■ 

***** 


Cit)Hi 6 0 152.2 76-22-2 

Action and use 
Counter-irritant. 

Preparations 

Camphorated Opium Tincture 
Concentrated Camphorated Opium Tincture 
Concentrated Camphor Water 

PhEur ____ 

DEFINITION 

(1 RS, 4f?S) -1,7 3 7-Trime thy] bieydo [2.2*1] heptan-2-one * 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or friable, 
crystalline masses, highly volatile even at room temperature. 

Solubility 

Slightly soluble in water, very soluble in ethanol 

(96 per cent) and in light petroleum, freely soluble in fatty 

oils, very slightly soluble in glycerol. 

IDENTIFICATION 

First identification A f C 
Second identification A, B y D 

A. Optical rotation (see Tests)* 

B. Melting point (2.2.14): 172 "C to 180 D C. 

C. Infrared absorption spectrophotometry (2.2.24). 

Preparation Mulls in liquid paraffin R. 

Comparison racemic camphor CRS 

D. Dissolve 1.0 g in 30 mL of methanol R. Add 1.0 g of 
kydroxylamine hydrochloride R and 1.0 g of anhydrous sodium 
acetate R * Boil under a reflux condenser for 2 h. Allow to 
cool and add 100 mL of water R. A precipitate is formed. 
Filter, wash with 10 mL of water R and recrystallise from 

10 ml of a mixture of 4 volumes of ethanol (96 per cent) R 
and 6 volumes of water R. The crystals, dried in vacuo , melt 
(2.2.14) at 118 C to 121 C. 

TESTS 

Carry out the weighings rapidly. 

Solution S 

Dissolve 2.50 g in 10 mL of ethanol (96 per cent) R and 
dilute to 25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2> Method IT). 

Acidity or alkalinity 

Dissolve 1.0 g in 10 mL of ethanol (96 per cent) R and add 
0.1 mL of phenolphihalein solution Rl. The solution is 
colourless. Not more than 0.2 mL of 0.1 M sodium hydroxide 
is required to change the colour of the indicator. 

Optical rotation (2.2.7) 

-G,i5 c to + 0.15°, determined on solution S. 


Related substances 

Gas chromatography (2.2.28). 

Test solution Dissolve 50 rag of the substance to be examined 
in hexane R and dilute to 50.0 mL with the same solvent. 
Reference solution (a) Dissolve 50 mg of the substance to be 
examined and 50 rag of bomyl acetate R in hexane R and 
dilute to 50.0 mL with the same solvent. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
200.0 mL with hexane R. 

Column: 

— size: 1 = 2 m, 0 = 2 ram; 

— stationary phase: diatomaceous earth for gas 
chromatography R impregnated with 10 per cent mini of 
macrogol 20 000 R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mUmin. 

Temperature : 

— column: 130 °C; 

— injection port and detector. 200 C. 

Detection Flame ionisation. 

Injection 1 pL* 

Run time 3 times the retention time of camphor. 

System suitability: 

— resolution: minimum 1 .5 between the peaks due to 
camphor and bomyl acetate in the chromatogram 
obtained with reference solution (a); 

— signal-to-noise ratio: minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— any impurity: for each impurity, not more than 2 per cent 
of the area of the principal peak; 

— total: not more than 4 per cent of the area of the principal 
peak; 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (b). 

Halogens 

Maximum 100 ppm. 

Dissolve 1.0 g in 10 mL of 2-propanol R in a distillation flask. 
Add 1*5 mL of dilute sodium hydroxide solution R and 50 mg 
of nickel-aluminium alloy R. Heat on a water-bath until the 2- 
propanol R has evaporated. Allow to cool and add 5 mL of 
water R. Mix and filter through a wet filter previously washed 
with water R until free from chlorides. Dilute the filtrate to 
10.0 mL with water R , To 5.0 mL of this solution, add nitric 
acid R dropwise until the precipitate which forms is 
redissolved and dilute to 15 mL with water R. The solution 
complies with the limit test for chlorides (2.4.4), 

Water 

Dissolve 1 g in 10 mL of light petroleum R. The solution is 
clear (2.2.1). 

Residue on evaporation 

Maximum 0.05 per cent. 

Evaporate 2*0 g on a water-bath and dry at 100-105 "C for 
1 h. The residue weighs not more than I mg* 

___________ PhEur 
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Candesartan Cilexetil 

(Ph, Eur. monograph 2573) 



end enantiomer 


— stationary phase: octadecyhtlyl silica gel for chromatography R 
(4 jim). 

Mobile phase: 

— mobile phase A ; glacial acetic acid R y water R> acetonitrile R 
(1:43:57 V/V/V); 

— mobile phase B: glacial acetic acid /?, water acetonitrile R 
(1:10:90 V/VfV ); 


Time 

Mobile phase A 

Mobile phase B 

(mlu) 

(per V/V) 

(per era! V/V) 

0-3 

100 

0 

3-33 

100 + 0 

0 + 100 

33 - 40 

0 

100 


611 145040-37-5 

Action and use 

Angiorensis II (AT*) receptor antagonist 

PftBr _ _ ___ 

DEFINITION 

(1 /?S)-L[[(Gyclohexyloxy)carbonyl]oxvjeihyl 2-ethoxy-1 - 
[[2 r -( 1 /7-tetrazoI-5-yl)biphenyl-4-yl]methyl]-l H- 
benzimidazole-7 -carboxy late. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water* freely soluble in methylene 
chloride and slightly soluble in anhydrous ethanol. 

It shows polymorphism (5. 9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison candesartan cilexeril CRS . 

If the spectra obtained show differences) dissolve the 
substance to be examined and the reference substance 
separately in anhydrous ethanol /?, evaporate to dryness and 
record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solvent mixture water R y acetonitrile R (40:60 V/V). 

Test solution Dissolve 20 mg of the substance to be examined 
in 50,0 mL of the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of candesartan cilexetil for 
system suitability CRS (containing impurities A, B and F) in 
the solvent mixture and dilute to 10.0 mL with the solvent 
mixture. 

Reference solution (c) Dissolve 2,5 mg of candesartan cilexetil for 
peak identification CRS (containing impurities G and H) in 
the solvent mixture and dilute to 5,0 mL with the solvent 
mixture. 

Column: 

— size: /-0.15m, 0 = 3,9 mm; 


Ffozc rate 0.S mLmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with candesartan cilexetil for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B and F; use the 
chromatogram supplied with candesartan cilexetil for peak 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to 
impurities G and H. 

Relative retention With reference to candesartan cilexetil 
(retention time - about 11 min): impurity G = about 0.2; 
impurity A = about 0.4; impurity B = about 0.5; 
impurity F = about 2,0; impurity H “ about 3,5, 

System suitability: reference solution (b): 

— resolution: minimum 4,0 between the peaks due to 
impurities A and B, 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurities A and 

G = 0.7; impurity H = L6; 
impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— impurities F, G: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— impurities A, H: for each impurity, not more than 
1.5 times the area of the principal peak m the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities.: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.6 per cent); 

— disregard limit. 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
{0.05 per cent). 

Water ( 2.5.32 ) 

Maximum 0,3 per cent, determined on 60.0 mg. 

Sulfated ash (2.4.14) 

Maximum 0,1 percents determined on 1.0 g. 

ASSAY 

Dissolve 0.500 g in 60 mL of glaaal acetic acid R. Titrate 
immediately with 0.1 M perchloric acid , determining the 
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end-poim potemiomctricafiy (2.2.20) at the l* 1 inflexion 
point. 

I mL of 0 l 1 M perchloric acid is equivalent to 61.1 mg of 

€ 3 3H 3 4N 6 0 6 . 

IMPURITIES 

Specified impurities A, B, F > G, H 

Otlter detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities andhr 
by the genera! monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmac eu tical use): C t A 
E,L 




D, (l RS )*!-([(cydohexyloxyJcarbony 1]oxy]ethyl 3-[[2 
(2-ethyl-2//-Eetra2ol-5-y!)biphenyM-yl]methylj‘2-oxo-2 i 3- 
dihydm-1 //*benzimida^oic-4-carboxylate > 



and enantiomer 


1 

c 


A. ethyl 2-effioxy-1-^2Xli?-tetrazoI-5-yl)bi phenyl-4- 
yl] methyl]-1 //-berutimida^ole-T-carboxylate, 



and enantiomer 


B. (1 RS)- 1 -([(cyclohexyJoxy)carbonyl] oxy] ethyl 2-oxo-3-[[2 '- 
(li7-tetra2ol-5-yl)biphenyl-4"yl] methyl]-2,3-dihydro- \H- 
b enzi m ida zo I e -4 -carboxy late, 



and enantiomer 


ch 3 


C. (l/?iS)-l-[((c> t clohex> , lox> r )carbonyI]oxy3eth> T i 3-[[2 f - 
(1 -ethyl-1 H-tetrazol-5-yl)biphcnyi-4-yl] methyl]-2-oxo-2,3- 
dihydro-1 JY-benzimidazo!e-4-carboxylate, 


E. ( 1 RS) - 1 - [ [ (cydohexyloxy) carbonyl] oxy] ethyl 2-ethoxy-l- 
[[2 '-(l -ethyl-1 //-ietrazol-5-yl)bipheny!-4-yl]methyl] -1 H- 
benzimidazole-7 -carboxylate, 



F, (1 RS) -1 - [ [(eyelohcxyloxy)carbonyl]oxy] etliyl 2-ethoxy-1 - 
([2 ^(2-ethyl-2fi-tetra2olo-‘yl)biphenyl-4-yl] methyl]- IH- 
b enzi m ida zo I e- 7 -c arboxy late. 



G. 2-ethoxy-1 -n2 I -(l//-tctrazol-3-yl)biphenyM-yl]methyl]- 
I//-benzimidazole-7-carboxylic acid (candesartan)> 
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H. (Ii?S)-l-[[(cydohe?cyioxy)carbony]]ox> r ]ethyJ 2-ethoxy-1- 
[ [2[l-{triphenylmethy])* 1 H~tetmol-5-yl] biphenyl-4- 
yl] methyl] - l//-benrimidazole-7-earboxy] ate 
( N --trityl candcsartan) , 



I methyl 2-ethoxy'-l-[[2'-(l/f-tecrazot-5-yl)biphenyl-4- 
yl] methyl]' 1 //-benzimidazole^-carboxylate. 

-- PhEvr 


Capecitabine 

(Ph. Eur. monograph 2762) 


o 



OH OH 


CuHaFNjO* 359,3 154361-50-9 

Action and use 

Pyrimidine analogue; cytotoxic; treatment of colorectal 
cancer, 

FftEif __ 

DEFINITION 

Pentyl [ 1 - (5-deoxy-fl- 1 > ri bo fur anosy 1)- 5-fluoro-2-oxo-1,2- 
d lhydropyrimidi n-4-yl ] carbama te. 

Content 

98,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility' 

Sparingly soluble in water, freely soluble in anhydrous 
ethanol, practically insoluble in heptane. 

IDENTIFICATION 

A. Specific optical rotation (see Tests)* 


B. Infrared absorption spectrophotometry (2.2,24). 
Comparison capecitabine CRS . 

TESTS 

Specific optical rotation (2*2,7) 

+ 96.0 to + 100,0 (anhydrous substance). 

Dissolve 0.250 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2*2.29). Prepart the solutions 
immediately before use or store than at 2-8 G 
Solvent mixture acetonitrile R y methanol i? 5 water R 
(5:35:60 VfVJV). 

Test solumn Dissolve 60.0 mg of the substance to be 
examined in 80 mL of the solvent mixture, sonicate until 
dissolution is complete and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dissolve 60.0 mg of capecitabine CRS in 
80 mL of the solvent mixture, sonicate until dissolution is 
complete and dilute to 100.0 mL with the solvent mixture. 
Reference solution (b) Dilute 1 0 mL of the test solution to 
i 00.0 mL with the solvent mixture. Dilute 1 *0 mL of this 
solution to 20.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 3 mg of capecitabine 
impurity A CRS , 3 mg of capecitabine impurity B CRS and 
5 mg of capecitabine impurity D CRS in 80 mL of the solvent 
mixture, sonicate until dissolution is complete and dilute to 
100,0 mL with the solvent mixture. Dilute 1 mL of the 
solution to 50 mL with the test solution. 

Column: 

— size: l - 0*25 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 "C. 

Mobile phase: 

— mobile phase A: acetonitrile /?, methanol /?, 0.1 per cent VIV 
solution of facial acetic add R (5:35:60 VfVfV); 

— mobile phase B : acetonitrile /?, 0.1 per cent VIV solution of 
glacial acetic add K, methanol R (5:15:80 ViVlV ); 


Time 

Mobile phase A 

Mobile phase B 

(min] 

(per cent WV) 

[per cent WV) 

0-5 

100 

0 

5 - 20 

100 *49 

0 -4 51 

20 - 30 

49 

51 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 250 nm. 

Infection 10 pL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify' the peaks due to 
impurities A, B and D* 

Relative retention With reference to capecitabine (retention 
time = about 17 min): impurity A = about 0.18; 
impurity B = about 0,19; impurities D and E = about 0,95* 
System suitability: reference solution (c): 

— resolution : minimum 1.5 between the peaks due to 
impurities A and B; minimum 2.0 between the peaks due 
to impurity' D and capecitabine. 

Calculation of percentage contents: 

— for each impurity, use the concentration of capecitabine 
in reference solution (b); 
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— correction factor, multiply the peak area of impurity B by 
L3. 

Limits'. 

— impurities A, B: for each impurity, maximum 0,3 per cent; 

— sum of impurities D and E: maximum 0.2 per cent:; 

— unspecified impurities', for each impurity, maximum 
0,05 per cent; 

— total: maximum 0,5 per cent; 

-— reporting threshold: 0.03 per cent. 

Water ( 2,532 ) 

Maximum 0.3 per cent. 

Inject 1.0 mL of a 0.200 g/mL solution of the substance to 
be examined in methanol JR, 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2*2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C l5 H 2 2 FN 3 O tf taking 
into account the assigned content of capecitabine CRS '♦ 

IMPURITIES 

Specified impurities A, B, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, F, 
G. 


NH, 



OH OH 


A. 4 “amino-1 - (5-d eoxy- p-D-ribofuranosy 1) -5-fiuoropyrimidin- 
2(1/7)-one (5 '-deoxyo-fluorocytidine), 


o 



OH OH 



C. 1 -(2 3 3-di-0~acetyl-5-deQxy-P~D-ribofurano£yl)-4-amino-5- 
fiuoropyrimidin-2 (1H)-one, 


HN 


o 

X 


f H CH a 


OH OH 


and epimer at O' 


D. (2/?,S)“2-merhylbutyl [l-(5-deoxy-p-D-ribofuranosyl)-5- 
fluoro -2 -oxo- 1,2 -d i hv dr opyri m i din -4 -yl J carb amate, 



OH OH 


E. 3-methylbutyl [l-(5-deoxy-p-D-ribofuranosyl)-5-fluoro-2- 
oxo-1 ^-djhydropyrimidin^-yl] carbamate, 


o 



o 


B. 1 -'(5-deoxy-P-D-ribofuranosyl)-5-fluoropyrimidinc- 
2,4(1 H , 3 H) -di one (5 '-de oxy-S-fluorouridine), 


F, pentyl [5-fluoro-l-[(3a/? 3 4 J R,6/?,6alR)"6-methyl“2- 
oxotetrahydrofuro [ 3,4-^/] [ 1,3] dioxol-4-y l]-2-oxo-1,2- 
dihydropyrimidin-4-yl] carbamate. 
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□ 



o o 


G. pentyl [l-(2,3-di-0-aeetyl-5-deoxy-fLD-ribofuranG$yl)-5- 
fluoro- 2-oxo-1 j2*dihy dr opyrimidin^l-yl] carbamate. 

____ Pfi&jt 


Caprylocaproyl * * 

Macrogolglycerides ***** 

(Ph, Eur. monograph J1S4) 

Action and use 
Excipient. 

PhEtr ____ 

DEFINITION 

Mixtures of monoesters, diesters and triesters of glycerol and 
monoesteis and diestcrs of macrogols with a mean relative 
molecular mass between 200 and 400* 

They are obtained by partial alcoholysis of medium-chain 
triglycerides using macro go l or by esterification of glycerol 
and macrogol with caprylic (octanoic) acid and capric 
(decanoic) acid or a mixture of glycerol esters and 
condensates of ethylene oxide with caprylic acid and capric 
acid. They may contain free macrogols. 

CHARACTERS 

Appearance 

Pale-yellow, oily liquid. 

Solubility 

Dispersible in hot water, freely soluble in methylene chloride. 
Density 

About 1.0 at 20 °C, 

Refractive index 

About 1.4 at 20 G C, 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 20 mL with the same 
solvent. 

Plate TLC silica gel plate R, 

Mobile phase hexane R, ether R (30:70 VfV), 

Application 50 pL. 

Development Over a path of 1 5 cm. 

Drying In air. 

Detection Spray with a 0.1 g/L solution of rhodamine B R in 
ethanol (96 per cent) R and examine in ultraviolet light at 
365 run, 

Results The chromatogram shows a spot due to triglycerides 
with an Rp value of about 0.9 (/?„ I) and spots due to 
1,3-diglycerides (R it 0.7), to 1,2-diglycerides ( R It 0.6), to 
monoglycerides (i? Jf 0.1) and to esters of macrogol (R st 0). 


B. Hydroxyl value (see Tests). 

C. Saponification value (see Tests). 

D. Composition of fatty acids (see Tests), 

TESTS 

Viscosity (2,2.9) 

Carry out the determination at 20 ± 0,5 °C. 


Ethylene oxide units 
per molecule 
(nominal value) 

Type of macrogol 

VUcosity 

{mPat) 

4 

200 

30 to 50 

6 

300 

60 to m 

8 

400 

80 to 110 


Acid value (2.5./) 

Maximum 2.0, determined on 2.0 g. 
Hydroxyl value (2.5. J, Method A) 
Use l ,0 g. 


Ethylene oxide units 
per molecule 
(nominal value) 

Type of macrogol 

Hydroxyl value 

4 

ZOO 

80 to 120 

6 

300 

HO to 180 

8 

400 

170 to 205 


Peroxide value (2,5.5, Method A) 
Maximum 6.0, determined on 2.0 g. 

Saponification value (2.5,6) 

Use 2.0 g. 


Ethylene oxide units 
per molecule 
(nominal value) 

Type of macrogol 

Saponification value 

4 

200 

265 to 285 

6 

300 

170 to 190 

8 

400 

85 to 105 


Alkaline impurities 

Introduce 5.0 g into a test-tube and carefully add a mixture, 
neutralised if necessary with 0,01 M hydrochloric acid or with 
0,01 M sodium hydroxide> of 0.05 mL of a 0,4 g/L solution of 
hromopheno! blue R in ethanol (96 per cent) R> 0-3 mL of 
warer R and 10 mL of ethanol (96 per cent) R, Shake and 
allow to stand. Not more than 1.0 mL of 0.01 Al hydrochloric 
acid is required to change the colour of the upper layer to 
yellow. 

Free glycerol 
Maximum 5.0 per cent. 

Dissolve 1.20 g in 25.0 mL of methylene chloride R. Heat if 
necessaiy. After cooling, add 100 mL of water R. Shake and 
add 25.0 mL of periodic acetic acid solution R. Shake and allow 
to stand for 30 min. Add 40 mL of a 75 gL solution of 
potassium iodide R. Allow to stand for 1 min. Add 1 mL of 
starch solution R. Titrate the iodine with 0. / Af sodium 
thiosulfate. Carry out a blank titration, 

1 mL of 0.1 M sodium thiosulfate is equivalent to 2.3 mg of 
glycerol 

Composition of fatty acids ( 2.4,22 , Method A) 

Composition of the fain -acid fraction of the substance : 
caproic acid: maximum 2.0 per cent; 
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— caprylk add ; 50.0 per cent to 80.0 per cent; 

— capric add: 20.0 per cent to 50.0 per cent; 

■— lauric add : maximum 3,0 per cent; 

— myristic add: maximum 1.0 per cent. 

Ethylene oxide and dioxan {2A.25) 

Maximum 1 ppm of ethylene oxide and maximum 10 ppm 
of dioxan. 

Heavy metals (2A.8) 

Maximum 10 ppm, 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Water (2,5.12) 

Maximum l ,0 per cent, determined on 1.0 g. Use a mixture 
of 30 volumes of anhydrous methanol R and 70 volumes of 
methylene chloride R as solvent. 

Total ash (2 A AS) 

Maximum 0.1 per cent. 

LABELLING 

The label slates the type of macrogol used (mean relative 
molecular mass) or the number of ethylene oxide units per 
molecule (nominal value), 

_ _ __ Ph£ur 


Captopril 

(Ph. Bur. monograph 1079) 



C 9 H 15 N0 3 S 217.3 62571-86-2 

Action and use 

Angiotensin converting enzyme inhibitor. 

Preparations 
Captopril Oral Solution 
Captopril Tablets 

PbEuf ___ 

DEFINITION 

(2S)-1 - [ (25) -2-Methyl- 3-s ul fany 1 p ropanoy I ] pyrrol idi ne-2- 
carboxylic add. 

Content 

98,0 per cent to 1QL5 per cent (dried substance). 


Appearance of solution 

Solution S is clear (2,2,/) and colourless (2.2.2* Method II). 

pH (2,2.2) 

2.0 to 2.6 for solution S, 

Specific optical rotation (2.2.7) 

-132 to -127 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25,0 mL with the same solvent. 

Impurity F 

Gas chromatography (2,2.28). 

Reagent solution Add 2.8 mL of acetyl chloride R drop wise to 
17.2 mL of anhydrous methanol R at 0 *C and mix. Allow to 
stand for 20 min at room temperature before use. 

Test solution Introduce 20.0 mg of the substance to be 
examined into a vial and add 1.0 mL of the reagent solution. 
Mix and heat at 60 C for 30 min. Evaporate to dryness 
under a scream of nitrogen R. Dissolve the residue in 0.5 mL, 
of ethyl acetate R> add 0.5 mL of pentafluoropropionk 
anhydndc R y mix and heat at 60 C for 30 min. Evaporate to 
dryness under a stream of nitrogen R. Dissolve the residue in 
1,0 mL of butyl acetate R . 

Reference solution (a) Dissolve the contents of a vial of 
captopril for system suitability* CRS (containing impurity F) in 
1,0 mL of the reagent solution. Prepare as described for the 
test solution. 

Reference solution (b) Mix 0.25 mL of reference solution (a) 
and 0.75 mL of butyl acetate R. 

Column : 

— material: fused silica; 

— iiae: / = 25 m, 0 = 0.32 mm; 

— stationary* phase: poly (dimethyl) (diphenyl) siloxane R (film 
thickness 1 pm). 

Carrier gas helium for chromatography R. 

Flow rate 1.2 mL/min. 

Split ratio 1:20. 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

0- 10 

200 


10 - 14 

200 4 240 


14 - 34 

240 

Injection port 


270 

Detector 


300 


Detection Flame ionisation. 


CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Soluble in water* freely soluble in methanol and in methylene 
chloride. It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison captopril CRS. 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 


Injection 1 pL. 

Relative retention With reference to captopril (retention 

rime = about 6 min): impurity F - about 0,96. 

System suitability: 

— resolution: minimum 1,5 between the peaks due to 
impurity F and captopril in the chromatogram obtained 
with reference solution (a); 

— signal-to-noise ratio: minimum 10 for the peak due to 
impurity F in the chromatogram obtained with reference 
solution (b). 

Calculate the percentage content of impurity F using the 

following expression: 


A A B 
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A = area of the peak due to impurity F in the 

chromatogram obtained with the test solution; 

B = area of the peak due to captopriJ in the chromatogram 
obtained with the test solution. 

Limit: 

— impurity F: maximum 0,2 per cent. 

Related substances 

Liquid chromatography {2,2,29), 

Solvent mixture phosphoric acid R> acetonitrile Rl t wafer R 
(0.08:10:90 V/ViV). 

Test solution Dissolve 0.125 g of the substance to be 
examined in the solvent mixture and dilute to 25,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 4.0 mg of captopril 
impurity J CRS> 5.0 mg of captopril impurity B CRS , 5,0 mg 
of captopril impurity C CRS and 5,0 mg of captopril 
impurity D CRS in the solvent mixture and dilute to 50,0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
20.0 mL with the solvent mixture. Prepare immediately 
before use. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined a nd 5 mg of captopril impurity E CRS in 
acetonitrile R and dilute to 25.0 mL with the same solvent. 
Dilute 4 mL of the solution to 50.0 mL with the solvent 
mixture. 

Reference solution (c) In order to prepare impurity A in situ , 
introduce 1.0 mL of the test solution into a volumetric flask 
and add 230 pL of 0.05 M iodine: If the solution is not 
colourless, add 0,1 M sodium thiosulfate drop wise until it 
becomes colourless, and dilute to 50,0 mL with the solvent 
mixture. Dilute 5,0 mL of this solution to 20.0 mL with the 
solvent mixture. 

Reference solution (d) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column: 

— rise: / = 0.3 m, 0 = 3.9 mm; 

— rfatrbflary phase: end-capped oaadeeylsilyl silica gel for 
chromatography R (10 pm); 

— temperature: 50 °C« 

Mobile phase : 

— mobile phase A: phosphoric acid R, water R (0,08:100 Vl¥)\ 

— mobile phase B: phosphoric acid F, acetonitrile Rf water R 
(0.08:50:50 V/VIV); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-5 

90 

10 

5-20 

904 SO 

10 4 50 

20-45 

50 

50 


Flow rate 1,5 mUmin, 

Detection Spectrophotometer at 210 run. 

Injection 25 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurities B, C, D and J; use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity E; use the chromatogram obtained with reference 
solution (c) to identify the peak due to impurity A. 

Relative retention With reference to captopril (retention 
time = about 15 min): impurity C = about 0,6; 


impurity D - about 0.8; impurity E = about 0.9; 
impurity B = about 1.17; impurity J - about 1.22; 
impurity A = about 1.7. 

System suimMity: 

— resolution: minimum 1.5 between the peaks due to 
impurities B and J in the chromatogram obtained with 
reference solution (a); 

— resolution: minimum 2.0 between the peaks due lo 
impurity' E and captopril in the chromatogram obtained 
with reference solution (b). 

Limits: 

— impurity A : not more than 10 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (L0 per cent); 

— impurity J: not more than 2.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent); 

— impurities B, C, D: for each impurity, not more than 
1.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) 

(0.! 5 per cent); 

— impurity E : not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (d) (0.10 per cent); 

— total: maximum 1,2 per cent; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.05 per cent). 

Heavy metals ( 2,4,8) 

Maximum 20 ppm. 

Solvent water R. 

0.50 g complies with test H. Prepare the reference solution 
using l mL of lead standard solution (JQ ppm Pb) R. 

Loss on drying (2.2,32) 

Maximum 1,0 per cent, determined on l .000 g by drying 
under high vacuum at 60 C for 3 h. 

Sulfa ted ash {2,4,14) 

Maximum 0.2 per cent, determined on l .0 g. 

ASSAY 

Dissolve 0.150 g in 30 mL of water R. Titrate with 0.05 M 
iodine , determining the end-point potenuomemcally (2.2.20). 
Use a combined platinum electrode. 

1 mL of 0.05 M iodine is equivalent to 21,73 mg of 

c 9 h I5 no 3 s. 

IMPURITIES 

Specified impurities A, B, C, D, F, F, J. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): G } H, 

i f l, m, N f a 
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A, 1,1'- [disuifanediylbi s [(25)-2-mc thy 1-1 -oxopropane-3>1* 
diyl]]bis[(25)*pvTTolidme-2-carboxylic] add (captopril 
disulfide), 


J. (25)-1 -[(25)-3-(acetyl suIfanyl)-2- 

m ediyipropanoy 1]pyrriolidme-2-carboxylie acid 

(acetylcaptopril), 



B, (25) -1 -[(25)- 3-bromo-2-methy Ipro p anoyl] pyrrolidin e-2- 
carfeoxylic arid> 


HS^X 00 * 
H CH 3 


and ©naniiomar 



L. 1,1 , -[methyIenebis[suIfanediyI[(25)-2-methyM- 
oXQpropane-3> 1-divl]] ] bis [(25)-pyrrolidine-2 <arboxy!ic] acid, 



C. (2i?5)-2-methyl-3-sulfanyIpropanoic acid. 


Bf ^co lH 

H CH 3 


and enantiomer 


D. (2K5)-3-bromo-2-inethylpropanoic add, 



E, {25)-l-(2-methylpropanoyl)pyrrolidine-2-carboxylic add, 



M. (25)-1 -[(25)-3-[[(25)-2-carboxypropy 1 ] disulfanyl]-2- 
m e thy I p ropanoyi] pyrrolidine-2 -carboxy li c a dd, 

HsC. h 

H CH 3 


N. 3j,3'-disuIfanediyibis[(2S)-2-mcthylpropanoic] acid. 



O, i,l '-[propane-2,2-diylbis[sulfanediyl[(25)-2-methyl-1- 
oxopropane-3, l-diyl]]]bis[{2S)-pyrrolidme-2-carboxyUc] add. 
__ _ ___ PhBur 


F* (25)-l -[(2IQ-2-methyl-3-suIfanylpropano}1] pyrrolidine-2- 
carboxylic acid (e/w-captopril), 

D 

and enantiomer 


h 3 c A s-- X CO jH 

H CHj 


Carbaehol 

(Pk Eur. monograph 1971) 

? H,C CH, 

A -✓s. A ci 

HjN O CH 3 


* * * 
if it 
* * 

***** 


G* (2/?5)-3-(acetylsulfanyl)-2-methylpropanoic acid, 



H. (25)-l-[(25)-3-[[(2i?)-3-(acetylsulfanyI)-2- 

methy Ipropa noy 1 ] su I fa nyI] -2-m ethylp ropanoyi] pyrrol idinc- 2- 

carboxylic acid, 



L (25}-l-[(25)-3-[[[(25)-1 -[(25)-2-methy 1*3- 
sulfany Ipro pa noy 1J pyrr olidin-2-yl] carbonyl] sulfanyl] -2- 
methy Ipro pa noy 1 ] pyrroIidine-2-carboxy lie acid, 


C^ l5 CIN 2 0 2 182.7 51-83-2 

Action and use 

Cholinoceptor agonist. 

PhEir ___ 

DEFINITION 

2-( Carbamoyloxy)-AT, N f A-trimethylethanaminiiiin ch)oride. 

Content 

99.0 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline, hygroscopic powder. 

Solubility 

Very soluble in water, sparingly soluble in alcohol, practically 
insoluble in acetone. 

IDENTIFICATION 

First identification A, C 
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Second identification B, C 

A , Infrared absorption spectrophotometry (2.2.24). 
Comparison carbachol CRS. 

B. Examine the chromatograms obtained in the test for 
related substances. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in positions colour and size to the 
principal spot in the chromatopam obtained with reference 
solution (a). 

C* 0.5 mL of solution S [see Tests) gives reaction (a) of 
chlorides {2.3.1). 

TESTS 
Solution S 

Dissolve 23 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2*2, Method II). 

Acidity or alkalinity 

To 2.0 mL of solution S, add 0.05 mL of methyl red mixed 
solution R. Not more than 0.2 mL of 0.01 M hydrochloric acid 
or 0.01 M sodium hydroxide is required to change the colour 
of the indicator* 

Related substances 

Thin-layer chromatography (2.2.27). 

Prepare the solutions immediately before use , 

Test solution (a) Dissolve 0.20 g of the substance to be 
examined in methanol R and dilute to 5*0 mL with the same 
solvent. 

Test solution (b) Dilute 2.0 mL of test solution (a) to 
20.0 mL with methanol R. 

Reference solution (a) Dissolve 20 mg of carbachol CRS in 
methanol R and dilute to 5*0 mL with the same solvent. 
Reference solution (b) Dissolve 8 mg of choline chloride R and 
8 mg of acetylcholine chloride CRS in methanol R and dilute to 
10.0 mL with the same solvent. Dilute 5.0 mL to 10.0 mL 
with methanol R. 

Plate cellulose for chromatography R as the coating substance. 
Mobile phase water K, methanol R (10:90 ViV). 

Application 10 |iL. 

Development Over 2/3 of the plate. 

Detection Spray with potassium iodobismuthate solution R3. 
System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots* 

Limits: in the chromatogram obtained with test solution (a): 
— any impurity: any spot, apart from the principal spot, is 
not more intense than one or other of the 2 principal 
spots in the chromatogram obtained with reference 
solution (b) (1 per cent). Compare the spots with the 
spot of the most appropriate colour in the chromatogram 
obtained with reference soludon (b). 

Heavy- metals (2.4.8) 

Maximum 20 ppm, 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 1,0 per cent, determined on 1.000 g by drying in 
an oven at 105 D C for 2 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g of the residue 
obtained in the test for loss on drying. 


ASSAY 

Dissolve 0.150 g in a mixture of 10 mL of anhydrous acetic 
add R and 40 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric acid. Determine the end-point paten tiometrically 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 18.27 mg of 
CfrH i 5GIN2O2, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

HjC CH 3 

w! cr 
ho ch 3 

A. S-hydroxy'^A/jA^trimethyieihanaminium chloride 
(choline chloride), 

_____ PbEif 


Carbamazepine 

(Ph. Eur. monograph 0543) 



C„H 12 N 2 0 236.3 298-46-4 

Action and use 

Antiepileptic. 

Preparations 

Carbamazepine Oral Suspension 
Carbamazepine Tablets 
Chewable Carbamazepine Tablets 
Prolonged-release Carbamazepine Tablets 

PttEir _ __ 

DEFINITION 

5//-Dibenzo [&*/] azep in e-5-carboxamide. 

Content 

98*0 per cent to 102*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in methylene 
chloride, sparingly soluble in acetone and in ethanol 
(96 per cent). 

It shows polymorphism (5*9). The acceptable crystalline form 
corresponds to carbamazepine CRS. 

IDENTIFICATION 

A. Melting point (2.2.14)-. 189 °C to 193 C* 

B* Infrared absorption spectrophotometry (2.2.24). 

Comparison carbamazepine CRS . 

Preparation Examine the substances as discs without prior 
treatment. 
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TESTS 

Acidity or alkalinity 

To 1.0 g add 20 mL of carbon dioxide-fret water R y shake for 
15 min and filter. To 10 mL of the filtrate add 0,05 mL of 
phenolphthalein solution R1 and 0.5 mL of 0.01 M sodium 
hydroxide; the solution is red. Add L0 mL of 0.01 M 
hydrochloric acid ; the solution is colourless. Add 0.15 mL of 
methyl red solution R; the solution is red. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 60.0 mg of the substance to be 
examined in methanol R2 and dilute to 20,0 mL with the 
same solvent. Sonicate. Dilute 10.0 mL of this solution to 
20,0 mL with water R , 

Test solution (b) Dilute 10*0 mL of test solution (a) to 
50,0 mL with a mixture of equal volumes of methanol R2 and 
water R. 

Reference solution (a) Dissolve 7,5 mg of carbamazepine CRS t 
7.5 mg of carbamazepine impurity A CRS and 7.5 mg of 
imimdibenzyl R (impurity E) in methanol R2 and dilute to 
100,0 mL with the same solvent. Dilute 1,0 mL of this 
solution to 50.0 mL with a mixture of equal volumes of 
methanol R2 and water R. 

Reference solution (b) Dissolve 60.0 mg of carbamazepine CRS 
in methanol R2 and dilute to 20.0 mL with the same solvent. 
Sonicate* Dilute 5.0 mL of this solution to 50,0 mL with a 
mixture of equal volumes of methanol R2 and water R . 
Column: 

— size: l — 0.25 m, 0 = 4,6 mm; 

*— stationary phase: nitrile silica gel for chromatography R1 
(10 jun). 

Mobile phase mmhydrofitran /?, methanol R2 3 water R 
(3:12:85 V!VIV ); to 1000 mL of this solution add 0.2 mL of 
anhydrous formic acid R and 0,5 mL of metkylamine R. 

Flow rate 2*0 mL/min* 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL of test solution (a) and reference solution (a). 
Run time B times the retention time of carbamazepine. 
Relative retention With reference to carbamazepine (retention 
time = about 10 min): impurity A = about 0,9; 
impurity E = about 3.5, 

System suitability: 

— resolution: minimum 1.7 between the peaks due to 
impurity A and carbamazepine in the chromatogram 
obtained with reference solution (a). 

Limits: 

— impurities A t B\ for each impurity, not more than 

1 *5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) 

(0,15 per cent); 

— unspecified impurities: not more than the area of the peak 
due to carbamazepine in the chromatogram obtained w r ith 
reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the peak due to 
carbamazepine in the chromatogram obtained with 
reference solution (a) (0,5 per cent); 

— disregard limit: 0.5 times the area of the peak due to 
carbamazepine in the chromatogram obtained with 
reference solution (a) (0,05 per cent). 

Chlorides (2.4.4) 

Maximum 140 ppm. 

Suspend 0,715 g in 20 mL of water R and boil for 10 min. 
Cool and dilute to 20 mL with water R. Filter through a 


membrane filter (nominal pore size 0,8 pm). Dilute 10 mL of 
the filtrate to 15 mL with water R. 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

LO g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.31) 

Maximum 0,5 per cent 3 determined on 1,000 g by drying in 
an oven at 105 °C for 2 h, 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (b). 

System suitability: 

— repeatability: reference solution (b). 

Calculate the percentage content of C^H^N^O from the 
declared content of carbamazepine CRS . 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and'or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use) : B, C, 
D § i% G. 



A. 10,11 -^dihy dr o~5H~ dibenzo [6J] azep in e-5 -cafboxamid e 
(10,11-dihydrocarbamazepine), 



B. 9-methylacridine, 



C, (5//-dibenzo \bj\ azep in -5 -ylcarbony 1) urea 
(A-carbamoy 1c arba mazepine), 
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D. 5/f-dibenzoEMazepme (iminosdlbene) s 



E. lOjU^ihydro-S/f-dibcnzot^a^epine (iminodibenzyl) 3 



F. S/f-dibenzoft^azepine-5-carbonyl chloride 
(5~ch lorocarbonyliminos d lb ene), 



G. 10-bromo-5 /7-dibenzo [ bj\ azepine-5 -carboxamid e 
(10-bromocarbamazepine). 

______ BiSi* 

Carbaryl 

o 

I 

0 NHMe 



C, 2 H„N0 2 201.2 63-25-2 

Action and use 

Insecticide, 

Preparation 

Carbaryl Lotion 

DEFINITION 

Carbaryl is 1-naphthyl methylcarbamate. It contains not less 
than 98.0% and not more than 102.0% of C^H| iN0 2i 
calculated with reference to the dried substance. 

CHARACTERISTICS 

A white to off-white or light grey powder, which darkens on 
exposure to light. It mdts at about 142". 

Very slightly soluble in water* soluble in acetone and in ethanol 
(96%). 


IDENTIFICATION 

The infrared absorption spectrum, Appendix II A, is concordant 
with the reference spectrum of carbaryl (RS 039). 

TESTS 

1-Naphthol 

Cam out the method for liquid chromatography, 

Appendix III D, using the following solutions. 

(1) 0,1% w/v of the substance being examined in acetonitrile. 

(2) 0,005% w/v of carbaryl BPCRS in methanol. 

(3) 0.005% w/v of the substance being examined and 
0.005% w/v of l-naphthol in the mobile phase. 

CHROMATOGRAPHIC CONDITIONS 

The chromatographic conditions described under Assay may 
be used. 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution factor between the two 
principal peaks is at least 2.0. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any peak corresponding to 1 -naphthol is not 
greater than the area of the principal peak in the 
chromatogram obtained with solution (2) (1%). 

Loss on drying 

When dried to constant weight over phosphorus pentoxide at a 
pressure not exceeding 0.7 kPa* loses not more than 0,5% of 
its weight. Use 1 g. 

ASSAY 

Carry out the method for liquid chromatography, 

Appendix III D, using the following solutions. 

(1) 0.005% w/v of the substance being examined in methanol. 

(2) 0,005% w/v of carbaryl BPCRS in methanol. 

(3) 0.005% w/v of the substance being examined and 
0.005% w/v of l-naphthol in the mobile phase. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (10 cm x 4.6 mm) packed 
with end-capped ociadecyhilyl silica gel for chromatography 

(5 jim) (Spherisorb ODS 2 is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 2.5 mL per minute. 

(d) Use ambient column temperature. 

(e) Use a detection wavelength of 280 nm. 

(f) Inject 20 pL of each solution. 

MOBILE PHASE 

1 volume of glacial acetic add , 25 volumes of acetonitrile and 
75 volumes of water. 

SYSTEM SUITABILITY 

The test is not valid unless in the chromatogram obtained 
with solution (3) the resolution factor between the two 
principal peaks is at least 2.0. 

DETERMINATION OF CONTENT 

Calculate the content of C l2 H, 1 NO 2 using the declared 

content of C^HijNCL in carbaryl BPCRS !. 

STORAGE 

Carbaryl should be protected from light. 
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IMPURITIES 


A, l-naphthol 



Carbasalate Calcium 

(Ph. Eur. monograph 1185) 




5749-67-7 


Action and use 

Salicylate; nomselective cyclo-oxygenase inhibitor; 
antipyretic; analgesic; anti-inflammatory. 

PhEn _ 

DEFINITION 

Equimolecular compound of calcium di[2- 
{acetyloxy)benzoate] and urea. 

Content 

99 0 per cent to 103,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble m water and in dimethylformamide, practically 
insoluble in acetone and in anhydrous methanol. 

Protect the substance front moisture during handling. Examination 
in aqueous solutions has to be performed immediately after 
preparation , 

IDENTIFICATION 

First identification B t E 
Second identification A , C t D y E 

A, Ultraviolet and visible absorption spectrophotometry 
(2225). 

Test solution Dissolve 0,250 g in water R and dilute to 
100.0 mL with the same solvent. To 1.0 mL of the solution 
add 75 mL of water R and 5 mL of dilute hydrochloric acid /?, 
mix and dilute to 100.0 mL with water R. Examine 
immediately. 

Spectral range 220-350 nm. 

Absorption maxima At 228 nm and 276 nm. 

Specific absorbance at the absorption maxima'. 

— at 228 nm: 363 to 379, 

— at 276 nm: 49 to 53. 

B, Infrared absorption spectrophotometry (2,2,24). 

Comparison Ph. Eur. reference spectrum of carbasalate calcium , 

C, Dissolve 0,1 g in 10 mL of water R y boil for 2 min and 
cool. The solution gives reaction (a) of salicylates (2.2/). 


D. Heat 0.2 g with 0.2 g of sodium hydroxide R; a yellow or 
yellowish-brown colour is produced and the vapour turns red 
litmus paper R blue. 

E. It gives reaction (a) of calcium (2.21). 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2.2.1) and is colourless (2.2.2, Method //). 
Dissolve 2,5 g in 50 mL of water R. 

Related substances 

Liquid chromatography (2.2,29). Prepare the solutions 
immediately before use. 

Solvent mixture phosphoric acid R, methanol R, acetonitrile for 
chromatography R (0.5:8:92 VIVIV). 

Test solution Dissolve 0.100 g of the substance to be 
examined in 5 mL of the solvent mixture, sonicate for 
15 min and dilute to 10.0 mL with the solvent mixture. 

Filter the solution through a membrane Alter (nominal pore 
size 0.45 pm). 

Reference solution (a) Dissolve 10.0 mg of salicylic add CRS 
(impurity C) in the solvent mixture and dilute to 100,0 mL 
with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10,0 mLwith the solvent mixture. 

Reference solution (c) Dissolve 2 mg of carbasalate 
impurity B CRS in 20.0 mL of the solvent mixture. 

Reference solution (d) Dilute 1,0 mL of the test solution to 
10.0 mL with the solvent mixture. Mix 1,0 mL of this 
solution with 5.0 mL of reference solution (a), add 1.0 mL 
of reference solution (c) and dilute to 10,0 mL with the 
solvent mixture. 

Column : 

— size 1 , l = 0.25 m, 0 “ 4.0 mm; 

— stationary phase: spherical end-capped octadecylsilyl silica gel 
for chromatography R (5 pm); 

— temperature: 40 °C. 

Mobile phase phosphoric acid /?, acetonitrile for 
chromatography R, water R (0.5:40:60 ViVlV). 

Flow rate 1.8 mL min. 

Detection Spectrophotometer at 240 nm. 

Injection 10 pL of the test solution and reference solutions (b) 
and (d). 

Run time 8 times the retention time of acetylsalicylic acid. 
Identification of impurities Use the chromatogram obtained 
with reference solution (d) to identify the peaks due to 
impurities B and C. 

Relative retention With reference to acetylsalicylic acid 
{retention time = about 2 min): impurity C = about 1.3; 
impurity B - about 2.5, 

System suitability Reference solution (d): 

— resolution: minimum 5.0 between the peaks due to 
acetylsalicylic acid and impurity C. 

Limits: 

— impurity C: not more titan 5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0,5 per cent); 

— impurity B: not more than 1.5 times the area of the 
principal peak in die chromatogram obtained with 
reference solution (b) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times tile area of the principal peak in the 
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chromatogram obtained with reference solution (b) 

(0.05 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,7 per cent); 

-— disregard Hmm 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
{0,03 per cent). 

Sodium 

Maximum 0.1 per cent. 

Atomic emission spectrometry (, 2.2.22 , Method /), 

Terr solution Dissolve 1.0 g in 500.0 mL of water R. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in 8 mL of water R with heating, cool and add 
12 mL of acetone R. 12 mL of the solution complies with 
test B. Prepare the reference solution using 10 mL of lead 
standard solution (1 ppm Ph) R. 

Water (2,5J 2) 

Maximum 0*1 per cent, determined on LOGO g. Use a 
mixture of 15 mL of anhydrous methanol R and 15 mL of 
dimcthylformamide R as the solvent. 

ASSAY 

In a flask with a ground-glass stopper dissolve 0,400 g in 
25 mL of water R. Add 25.0 mL of <7 1 M sodium hydroxide. 
Close the flask and allow to stand for 2 h. Titrate with 0.1 M 
hydrochloric arid, using 0.2 mL of phenolphthakin solution /?. 
Carry out a blank titration. 

1 mL of 0.1 At sodium hydroxide is equivalent to 22.92 mg of 
C iqH igCaNsO?. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities For demonstration of compliance. See also 5A0. 
Control of impurities in substances for pharmaceutical use): A f D. 


o o 



A. 2-(acetyloxy)benzoic anhydride, 



B. 2-[[2-(acetyIoxy)benzoyl]oxy]benzoic acid 
(acerylsalicylsalicylic add). 



C, 2-hydroxybcnzenecarboxylic add {salicylic acid). 



D, 2 -|{ 2 -hydroxyben 2 oyl)oxy]benzoic add (salicylsalicylic 
add). 

_____ Ptt&Jf 


Carbidopa 

(Ph. Eur: monograph 0755) 



h 2 0 


C 1 (> H l 4 N 2 04,H 2 0 244.2 38821-49-7 

Action and use 

Dopa decarboxylase inhibitor. 

Preparation 
Co-careldopa Tablets 

PfiBr _. 

DEFINITION 

(2S)-3"{3,4-Dihydroxypheny0-2-hydradno-2’ 
methylpropanoic acid monohydrate. 

Content 

98.5 per cent to 10LQ per cent (dried substance), 

CHARACTERS 

Appearance 

White or yellowish-white powder. 

Solubility 

Sli^itiy soluble in svater, very slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

It dissolves in dilute solutions of mineral adds. 

IDENTIFICATION 

First identification A, C. 

Second identification A f B, 0, E. 

A, Spedfic optica] rotation (see Tests), 

B. Ultraviolet and visible absorption spectrophotometry 
(. 2.2.25). 

Test solution Dissolve 50 mg in an 8.5 g/L solution of 
hydrochloric add R in methanol R and dilute to 100,0 mL with 
the same solution. Dilute 10.0 mL of this solution to 
100.0 mL with an 8.5 g/L solution of hydrochloric acid R in 
methanol R. 

Spectral range 230-350 nm. 

Absorption maximum At 283 nm. 

Spedfic absorbance at the absorption maximum 135 to 150 
(dried substance). 
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C, Infrared absorption spectrophotometry (2.2.24)* 
Comparison carbidopa CRS. 

D, Shake vigorously about 5 mg with 10 mL of water R for 

1 min and add 03 mL of feme chloride solution R2. 

An intense green colour is produced, which quickly changes 
to reddish-brown, 

E, Suspend about 20 mg in 5 mL of water R and add 5 mL 
of cupri-iartaric solution R , On heating, the colour of the 
solution changes to dark brown and a red precipitate is 
formed, 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution BY b or B* (2,2.2> MethodII), 

Dissolve 0.25 g in 25 mL of / Af hydrochloric acid. 

Specific optical rotation (2.2.7) 

-26,5 to -22.5 (dried substance). 

Using an ultrasonic bath, dissolve completely 0.250 g in 
aluminium chloride solution R and dilute to 25,0 mL with the 
same solution. 

Hydrazine 

Thin-layer chromatography (2.2.27), 

Test solution (a) Dissolve 0.50 g in dilute hydrochloric add R 
and dilute to 2.0 mL with the same acid. 

Test solution (b) Place 25 g of strongly basic anion-exchange 
resin R into each of 2 conical flasks with ground-glass 
stoppers. To each, add 150 mL of carbon dioxide-free water R 
and shake from time to time during 30 min. Decant the 
liquid from both flasks and repeat the process with further 
quantities, each of 150 mL, of carbon dioxide-free water R. 
Take two 100 mL measuring cylinders 3.5-4.5 cm in internal 
diameter and label these A and B. Into cylinder A* transfer as 
completely as possible the resin from 1 conical flask using 
60 mL of carbon dioxide-free water R; into cylinder B, transfer 
the 2 nd quantity of resin, this time using 20 mL of carbon 
dioxide-free water R. 

Into each cylinder, insert a gas-inlet cube, the end of which 
has an internal diameter of 2-3 mm and which reaches 
almost to the bottom of the cylinder. Pass a rapid stream of 
nitrogen for chromatography R through each mixture so that 
homogeneous suspensions are formed. After 30 min, without 
interrupting the gas flow, add LQ mL of test solution (a) to 
cylinder A; after 1 min stop the gas flow into cylinder A and 
transfer the contents, through a moistened filter paper, into 
cylinder B, After 1 min, stop the gas flow to cylinder B and 
pour the solution immediately through a moistened filter 
paper into a freshly prepared mixture of 1 mL of a 200 g/L 
solution of sahtyfoldehydc R in methanol R and 20 mL of 
phosphate buffer solution pH 5.5 R in a conical flask; shake 
thoroughly for 1 min and heat in a water-bath at 60 *C for 
15 min. The liquid becomes clear. Allow to cool, add 
2.0 mL of toluene R and shake vigorously for 2 min. Transfer 
the mixture into a centrifuge tube and centrifuge. 

Separate the toluene layer in a 100 mL separating funnel and 
shake vigorously with 2 quantities, each of 20 mL, of a 
200 g/L solution of sodium metabisulfite R and finally with 

2 quantities, each of 50 mL, of water f?. Separate the toluene 
layer. 

Reference solution (a) Dissolve i 0 mg of hydrazine sulfate R in 
dilute hydrochloric acid R and dilute to 50 mL with the same 
add. Dilute 1.0 mL of this solution to 10.0 mL with dilute 
hydrochloric acid R. 


Reference solution (b) Prepare the solution at the same time 
and in the same manner as described for test solution (b) 
using 1.0 mL of reference solution (a) instead of 1,0 mL of 
test solution (a). 

Plate TIC sHamsed silica gel plate R. 

Mobile phase water R> methanol R {10:20 V!V), 

Application 10 pL of test solution (b) and reference 
solution (b). 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 365 nm. 

Limit: 

— hydrazine: any spot showing a yellow fluorescence is not 
more intense than the corresponding spot in the 
chromatogram obtained with reference solution (b) 

(20 ppm). 

Related substances 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use. 

Buffer solution Dissolve 6,9 g of sodium dihydrogen phosphate 
monohydrate R in 900 mL of water R> adjust to pH 2.2 with 
phosphoric add R and dilute io 1 L with water R. 

Test solution Dissolve 20,0 mg of the substance to be 
examined in the mobile phase, add 2(1 pL of hydrochloric 
add R and dilute to 10.0 mL with the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 4 mg of carbidopa for system 
suitability CRS (containing impurities A, D, E, I and J) in the 
mobile phase, add 4 pL of hydrochloric add R and dilute to 
2.0 mL with the mobile phase. 

Reference solution (c) Dissolve the contents of a vial of 
carbidopa impurity mixture CRS (impurities F and H) tn 
LO mLof reference solution (b). 

Column: 

—- size. I - 0.15 m, 0 - 4,6 mm; 

— stationary phase: end-capped oaadecylsily! amorphous 
orgamsUka polymer R (3.5 pm); 

— temperature: 25 °C. 

Mobile phase ethanol (96 per cent) R, buffer solution 
(7:93 VIV), 

Flow rate LO mlVmirt, 

Detection Spectrophotometer at 280 nm. 

Injection 20 |±L. 

Run time 6 times the retention time of carbidopa. 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities A, D 4- E, F> H, 1 and J, 

Relative retemiott With reference to carbidopa (retention 
time = about 3 min): impurity A = about 0.9; impurities D 
and E = about 1,9; impurity H = about 2.5; 
impurity I = about 3.7; impurity J = about 4.0; 
impurity F - about 4,4, 

System suitability: 

— resolution : minimum 1.5 between the peaks due to 
impurity A and carbidopa in the chromatogram obtained 
with reference solution (b); minimum 1.5 between the 
peaks due to impurities I and J in the chromatogram 
obtained with reference solution (b); 

— signal-to-noise ratio: minimum 30 for the principal peak in 
the chromatogram obtained with reference solution (a). 
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Calculation of percentage contents: 

— correction factors ; multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurities D and E - 1.5; impurity I - L5; 
impurity J = 1.5; 

— for each impurity, use the concentration of carbidopa in 
reference solution (a). 

Limits: 

— impurity A: maximum 0.5 per cent; 

— impurity J\ maximum 0.25 per cent; 

— sum of impurities D and E: maximum 0.2 per cent; 

— impurities F, H, I: for each impurity, maximum 
0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 1.0 per cent; 

— reporting threshold. 0.05 per cent. 

Heavy metals (2.4. 8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Ph) R 

Loss on drying (2,2.32) 

6.9 per cent to 7.9 per cent, determined on 1.000 g by 
drying in an oven at 105 a C 

Sulfate d ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.150 g with gentle heating in 75 mL of anhydrous 
acetic acid R. Titrate widi 0, / M perchloric acid , determining 
the end-point potentiometrically (2.2.20). 

1 mL of 0,1 M perchloric acid is equivalent to 22.62 mg 
of C j.oH i .ihLOji' 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, D, E, F, H, I, J 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B % C, 
G 



OH 


A. (2 S) -2 -amino-3-(3,4-dihydroxvpheny 1) -2-methylpropanoie 
acid (L-methyldopa), 




C. (2S)-2-hydrazino-3-(4-hydroxy-3-mcthoxyphenyl)-2- 
m ethyl propanoic acid (3-O-methylcarbidopa), 



D. methyl (25}-2-(2-cyclohexyiidenehydraziiio)-3-(3,4“ 
dihydr oxypheny 1) -2-methy Ipropa noate, 


o 



OH 


E. methyl (2S)-3“(3,4-dihydroxyphenyl)-2-hydrazino-2- 
methyl propanoate. 



F, ethyl (25)-3-<3j4-dihydroxypheny!)-2-hydrazmo-2- 
methy Iprop an oate, 



G. 1 -(3,4-dihydroxyp henv 1) prop an-2-one, 



H. (25) -2 “hydrazino-3 - (3 -hydroxy- 4-me thox yphenyl)-2- 
methylpropanoie add. 



I. (25)-3-(3 -bromo-4,5-dihy droxyph eny 1) -2-hydrazin o-2- 
methylpropanoic acid, 


B. methyl (25)-2-amino-3-(3 3 4^dihydroxyphenyl)-2- 
m ethyl propanoate, 
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J. (25) -3-(2-brorao-4,5 -dihydroxyphenyl)-2~hydrazino-2~ 
methylpropanoie acid, 


PhEur 


Carbimazole 

(Ph. Eur. monograph 0884) 


f=\ 

M. N .O ^CH 3 

H,c tt 



C 7 H 10 N 2 O 2 S 186.2 22232-54-8 

Action and use 

Thionamide antithyroid drug. 

Preparation 

Carbimazole Tablets 

PhBr __. 

DEFINITION 

Ethyl 3-methyI-2-thioxo-2,3-dihydro-1 H-imidazole-1 - 
carboxylate. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white, crystalline powder. 

Solubility 

Slightly soluble in water, soluble in acetone and in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification B, 

Second identification A> C, D. 

A. Melting point (2,2.14): 122 C to 125 °C. 

B. Infrared absorption spectrophotometry {2,2.24), 

Comparison carbimazole CRS. 

C. Thin-iayer chromatography (2,2,27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10.0 mL with the same 
solvent. 

Reference solution Dissolve 10 mg of carbimazole CRS in 
methylene chloride R and dilute to 10.0 mL with the same 
solvent. 

Plate TLC silica gel F 2 5 a plate R, 

Mobile phase acetone R } methylene chloride R (20:80 V! V). 
Application 10 pL, 

Development Over 3/4 of the plate. 

Drying In air for 30 min. 

Detection Examine in ultraviolet light at 254 nm. 

Residts The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 


spot in the chromatogram obtained with the reference 
solution. 

D. Dissolve about 10 mg in a mixture of 0.05 mL of dilute 
hydrochloric acid R and 50 mL of water R. Add 1 mL of 
potassium iodobismuthatc solution R, A red precipitate is 
formed. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. Test solution. Dissolve 25.0 mg of the 
substance to be examined in the solvent mixture and dilute 
to 50.0 mL with the solvent mixture. 

Solvent mixture acetonitrile /? s water R (20:80 VIV). 

Test solution. Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 5 mg of thiamazole CRS 
(impurity A) in the solvent mixture and dilute to 100.0 mL 
with the solvent mixture. Mix 1 mL of the solution with 
2 mL of the test solution and dilute to 10.0 mL with the 
solvent mixture. 

Reference solution (b) Dissolve 5.0 mg of thiamazole CRS 
(impurity A) in the solvent mixture and dilute to 100.0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
50.0 mL with the solvent mixture. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (d) Dissolve 25.0 mg of carbimazole CRS in 
the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Column: 

— size : J = 0.15 m, 0 = 3.9 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (5 pm). 

Mobile phase acetonitrile R t water R (10:90 VIV). 

Flow rote I mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL of the test solution and reference 
solutions (a), (b) and (c). 

Run time 1.5 times the retention time of carbimazole. 
Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify' the peak due to 
impurity A. 

Relative retention With reference to carbimazole (retention 
time - about 6 min): impurity A = about 0.2. 

System suitability: reference solution (a): 

— resolution-, minimum 5.0 between the peaks due to 
impurity A and carbimazole. 

Limits: 

— impurity A: not more than 2,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,5 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— total: maximum 0.6 per cent; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 
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Loss on drying {2,232) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
a desiccator over diphosphorus pentoxuk R at a pressure not 
exceeding 0.7 kPa for 24 h. 

Sulfated ash 0 2,4.14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Liquid chromatography (23,29) as described in the test for 
related substances with die following modification. 

Injection Test solution and reference solution (d). 

Calculate the percentage content of C7H10N2O2S taking into 
account the assigned content of carbimazoie CRS '. 

IMPURITIES 

Specified im p u rit ies A 


f—\ 



SH 


A. 1 -methyl-1 //-imidazole-2-thiol (thiamazole). 
---- PhEuf 


Carbocisteine * * 

* * 

(Ph. Eur. monograph 0885) ** 

H m 2 

ho !C ^s^X C o 2 h 

C 5 H 9 NO 4 S 175,2 638-23-3 

Action and use 

Mucolytic. 

PfiEir _______ 

DEFINITION 

Carbocisteine contains not less than 98.5 per cent and not 
more than the equivalent of 101.0 per cent of (2R)-2-amino- 
3-[(carboxymethyl)sulfanyl] propanoic acid, calculated with 
reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, practically 
insoluble in water and in alcohol It dissolves in dilute 
mineral adds and in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification A , B. 

Second identification A, C s D. 

A. Spedfic optical rotation (see Tests). 

B. Examine by infrared absorption spectrophotometry 
(2334), comparing with the spectrum obtained with 
carbocisteine CRS. Examine the substances prepared as discs, 

C. Examine the chromatograms obtained in the test for 
ninhydnn-posiuve substances. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 

D. Dissolve 0,1 g in 4.5 mL of dilute sodium hydroxide 
solution R. Heat on a water-bath for 10 min. Cool and add 
l mL of a 25 g/L solution of sodium nitroprusside R. A dark 


red colour is produced, which changes to brown and then to 
yellow within a few minutes. 

TESTS 
Solution S 

Disperse 5,00 g in 20 mL of water R and add drop wise with 
shaking 2.5 mL of strong sodium hydroxide solution R. Adjust 
to pH 6.3 with / Af sodium hydroxide and dilute to 50,0 mL 
with water R. 

Appearance of solution 

Solution S is clear (23.1) and colourless (233, Method II). 
pH (23.3) 

Shake 0,2 g with 20 mL of carbon dioxide-foee water R . 

The pH of the suspension is 2.8 to 3,0. 

Specific optical rotation (2.2,7) 

—32.5 to -35.5, determined on solution S and calculated 
with reference to the dried substance. 

N in hydrin-positive substances 

Examine by thin-layer chromatography (2337), using a 

suitable silica gel as the coating substance. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in dilute ammonia R2 and dilute to 10 mL with the 
same solvent. 

Test solution (h) Dilute l mL of test solution (a) to 50 mL 
with water R. 

Reference solution (a) Dissolve 10 mg of carbocisteine CRS in 
dilute ammonia R2 and dilute to 50 mL with the same 
solvent. 

Reference solution (b) Dilute 5 mL of test solution (b) to 
20 mL with water R. 

Reference solution (c) Dissolve 10 mg of carbocisteine CRS and 
10 mg of arginine hydrochloride CRS in 5 mL of dilute 
ammonia R2 and dilute to 25 mL with water R. 

Apply separately to the plate 5 pL of each solution. Allow' the 
plate to dry in air. Develop over a path of 15 cm using a 
mixture of 20 volumes of glacial acetic acid R, 20 volumes of 
water R and 60 volumes of butanol R. Dry' the plate in a 
current of warm air. Spray with ninhydrin solution R and heat 
at 100 "C to 105 C for 15 min. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

{0.5 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) show's two clearly 
separated principal spots. 

Chlorides (2.4,4) 

Dissolve 33 mg in 5 mL of dilute nitric acid R and dilute to 
15 mL with water R , The solution, without further addition 
of nitric acid, complies with the limit test for chlorides 
{0.15 per cent). 

Sulfates (2.4.13) 

Dissolve 0,5 g in 5 mL of dilute hydrochloric acid R and dilute 
to 15 mL with distilled water R. The solution complies with 
the limit test for sulfates (300 ppm). 

Heavy metals { 2.4.8) 

2.0 g complies with test D for heavy metals (10 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (23.32) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 °C for 2 h, 

Sulfated ash (2.4.14) 

Not more than 0.3 per cent, determined on 1,0 g. 
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ASSAY 

Dissolve 0,150 g in 10 mL of anhydrous formic add R with 
slight heating and shake until dissolution is complete. 

Add 50 mL of anhydrous acetic add R. Titrate with 0JM 
perchloric add* determining the end-point potentiometrically 
( 2 , 2 , 20 ). 

I mL of 0J M perchloric add is equivalent to 17,92 mg of 
C 5 H*N0 4 S. 

STORAGE 

Store protected from light. 

_ PhBr 


Carbomers * % 

** ** 

(Rk Bur. monograph 1299) * 

Action and use 

Stabilizer in pharmaceutical products. 

Preparation 
Carbomer Eye Drops 

Ph&r _ 

DEFINITION 

High-molecular-mass polymers of acrylic acid cross-linked 
with alkenyl ethers of sugars or polyalcohols. 

Content 

56.0 per cent to 68.0 per cent of carboxylic acid (-CCLH) 
groups (dried substance), 

CHARACTERS 

Appearance 

White or almost white* fluffy* hygroscopic powder. 

Solubility 

Swells in water and in other polar solvents after dispersion 
and neutralisation with sodium hydroxide solution. 

IDENTIFICATION 

First identification; A 
Second identification: B, C* D 

A. Infrared absorption spectrophotometry (2,2,24), 

Main bands At 1710 ± 5 cm" 1 , 1454 ± 5 cm' 1 , 

1414 ± 5 cm 1245 ± 5 cm‘ l , 1172 ± 5 cm" 1 , 

1115 ± 5 cm 1 and 801 ± 5 cm \ w r ith the strongest band 
at 1710 ± 5 cm"*. 

B. Adjust a 10 g/L dispersion to about pH 7,5 with 

/ M sodium hydroxide. A highly viscous gel is formed. 

C. Add 2 mL of a 100 g/L solution of calcium chloride R, 
with continuous stirringj to 10 mL of the gel from 
identification test B. A white precipitate is immediately 
produced. 

D. Add 0.5 mL of thymol blue solution R to 10 mL of a 
10 g/L dispersion. An orange colour is produced. 

Add 0,5 mL of cresol red solution R to 10 mL of a 10 g/L 
dispersion. A yellow colour is produced. 

TESTS 

Free acrylic acid 

Liquid chromatography (2.2,29), 

Test solution Mix 0,125 g of the substance to be examined 
with a 25 g/L solution of aluminium potassium sulfate R and 
dilute to 25.0 mL with the same solution. Heat the 
suspension at 50 G for 20 min with shaking, then shake the 


suspension at room temperature for 60 min. Centrifuge and 
use the clear supernatant solution as the test solution. 
Reference solution Dissolve 62.5 mg of acrylic add R in a 
25 g/L solution of aluminium potassium sulfate R and dilute to 
100.0 mL with the same solution. Dilute 1.0 mL of this 
solution to 50.0 mL with a 25 g/L solution of aluminium 
potassium sulfate R< 

Column: 

— size l = 0.12 m, 0 = 4.6 mm; 

— stationary phase : octadecyhilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

mobile phase A : 1.361 g/L solution of potassium dihydrogen 
phosphate R* adjusted to pH 2.5 using dilute phosphoric 
acid R :; 

— mobile phase B: mixture of equal volumes of a 1.361 g/L 
solution of potassium dihydrogen phosphate R and acetcmitrile 
for chromatography i?; 


Tim* 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0 - 8 

LOO 

0 

® - 9 

IOQ-»0 

0 * 100 

9 * 2D 

0 

100 


Flow rate 1 mL/min, 

Detection Spectrophotometer at 205 nm. 

Injection 20 pL, 

Retention time Acrylic acid - about 6.0 min. 

Limit: 

— acrylic add: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.25 per cent). 

Benzene 

Gas chromatography ( 2.4.24 , System A), 

Solution A Dissolve 0.100 g of benzene R in dimethyl 
sulfoxide R and dilute to 100,0 mL with the same solvent. 
Dilute 1,0 mL of the solution to 100,0 mL with water /?, 
Dilute 1.0 mL of this solution to 100.0 mL with water R. 

Test solution Weigh 50.0 mg of the substance to be examined 
into an injection vial and add 5,0 mL of water R and 1.0 mL 
of dimethyl sulfoxide R. 

Reference solution Weigh 50.0 mg of the substance to be 
examined into an injection vial and add 4,0 mL of water R* 
L0 mL of dimethyl sulfoxide R and 1.0 mL of solution A. 
Close the vials with a tight rubber membrane stopper coated with 
polytetrafluoroethylenc and secure with an aluminium crimped 
cap , Shake to obtain a homogeneous dispersion. 

Static head-space conditions that may be used: 

— equilibration temperature: 80 C; 

— equilibration time: 60 min; 

— transfer dine temperature: 90 C, 

Injection 1 mL of the gaseous phase of the test solution and 
l mL of the gaseous phase of the reference solution; repeat 
these injections twice more. 

System suitability: 

— repeatability: maximum relative standard deviation of the 
differences in area between the analyte peaks obtained 
from the 3 replicate pair injections of the reference 
solution and the test solution is 15 per cent L 
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Limit'. 

— benzene: the mean area of the peak due to benzene in the 
chromatograms obtained with the test solution is not 
greater than 0.5 times the mean area of the peak due to 
benzene in the chromatograms obtained with the 
reference solution (2 ppm). 

Heavy metals {2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 3,0 per cent, determined on L000 g by drying 
in vacuo at 80 C for 60 min. 

Sulla ted ash (2.4.14) 

Maximum 4.0 per cent, determined on l .0 g, 

ASSAY 

Slowly add 50 mL of water R to 0.120 g whilst stirring and 
heating at 60 C for 15 min. Stop heating, add 150 mL of 
water R and continue stirring for 30 min. Add 2 g of 
potassium chloride R and titrate with 0.2 M sodium hydroxide y 
determining the end-point potentiometrically (2.2.20), 

1 mL of 0.2 At sodium hydroxide is equivalent to 9.0 mg of 
carboxylic add {-CO 2 H) groups. 

STORAGE 

In an airtight container. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15J, This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality 1 of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for carbomcrs used as 
viscosity-increasing agents and gelling agents. 

Apparent viscosity (2.2.10) 

The nominal apparent viscosity is typically between 
300 mPa s and 115 000 mPa s. For a product with a 
nominal apparent viscosity of 20 000 mPas or greater, the 
apparent viscosity is typically 70.0 per cent to 130.0 per cent 
of the nominal value; for a product with a nominal apparent 
viscosity of less than 20 000 mPa s, the apparent viscosity is 
typically 50.0 per cent to 150.0 per cent of the nominal 
value. 

Dry the substance to be examined in vacuo at 80 C for 1 h. 
Carefully add 2,50 g of the previously dried substance to be 
examined to 500 mL of water R in a 1000 mL beaker while 
stirring continuously at 1000 ± 50 r/min, with the stirrer 
shaft set at an angle of 60' to one side of the beaker. Add the 
previously dried substance over a period of 45-90 s, at a 
uniform rate, ensuring that loose agglomerates of powder are 
broken up, and continue stirring at 1000 ± 50 r/min for 
15 min. Remove the stirrer and place the beaker containing 
the dispersion in a water-bath at 25 ± 1 °C for 30 min. 

Insert the stirrer to a depth necessary to ensure that air is not 
drawn into the dispersion and, while stirring at 
300 ±25 r/min, titrate to pH 7.3-7.8 by adding a 180 g/L 
solution of sodium hydroxide R below the surface, determining 


the end-point potenriomctrically (2.2.20). The total volume 
of the 180 g/L solution of sodium hydroxide R used is about 
6,2 mL Allow 2-3 min before the final pH determination. 

If the final pH exceeds 7,8* discard the preparation and 
prepare another using a smaller amount of sodium hydroxide 
for titration. Return the neutralised preparation to the water- 
bath at 25 C for I h, then perform the viscosity 
determination without delay to avoid slight viscosity changes 
that occur 75 min after neutralisation. Determine the 
viscosity using a rotating viscometer with a spindle rotating at 
20 r/min, using a spindle suitable for the expected apparent 
viscosity. 

Carboxylic acid groups 

See Assay. 

__- PhEt* 


Carbon Dioxide ** * 

* * 

(Ph. Bur. monograph 0375) ** 

CCK 44.01 124-38-9 

Carbon Dioxide should be kept in approved metal cylinders which 
are painted grey and carry a label stating ‘Carbon Dioxide 1 . 

In addition, *Carbon Dioxide J or the symbol SC02 1 should be 
stencilled in paint on the shoulder of the cylinder. 

P/r £ir___ 

DEFINITION 

Content 

Minimum 99.5 per cent VlV of C0 2 m the gaseous phase. 
This monograph applies to carbon dioxide for medicinal use. 

CHARACTERS 

Appearance 

Colourless gas. 

Solubility 

At 20 Q C and at a pressure of 101 kPa, l volume dissolves in 
about l volume of water, 

PRODUCTION 

Examine the gaseous phase. 

If the test is performed on a cylinder of gas , keep the cylinder of 
the substance w be examined at room temperature for not less than 
6 h before carrying out the rests. Keep the cylinder in the vertical 
position with the outlet valve uppermost. 

Carbon monoxide 

Gas chromatography (2.2.28). 

Gas to be examined The substance to be examined. 

Reference gas A mixture containing 5 ppm VlV of carbon 
monoxide R in nitrogcti RL 
Column: 

— material: stainless steel, 

— size: i = 2 m, 0 = 4 mm, 

— stationary phase: an appropriate molecular sieve for 
chromatography (0.5 nm). 

Carrier gas helium for chromatography R. 

Flow rate 60 mL/min. 

Temperature: 

— column: 50 “C, 

— injection port and detector ,: 130 G. 

Detection Flame ionisation with methaniser. 

Injection Loop injector. 
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t t 

Photomultiplier Amplifier 


Figure 0375.4 - UV Fluorescence Analyser 


Adjust the injected volumes and the operating conditions so 
that the height of the peak due to carbon monoxide in the 
chromatogram obtained with the reference gas is at least 
35 per cent of the full scale of the recorder. 

Limir. 

—- carbon monoxide ; not more than the area of the 

corresponding peak in the chromatogram obtained with 
the reference gas (5 ppm VfV)* 

Nitrogen monojdde and nitrogen dioxide 

Maximum 2 ppm V!V in total, determined using a 
chemiluminescence analyser (2.5.26), 

Gas to be examined The substance to be examined. 

Reference gas (a) Carbon dioxide Rt. 

Reference gas (b) A mixture containing 2 ppm VJV of nitrogen 
monoxide R in carbon dioxide Rt or in nitrogen Rt. 

Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the content of nitrogen monoxide 
and nitrogen dioxide in the gas to be examined. 

If nitrogen is used instead of carbon dioxide in reference 
gas (b), multiply the result obtained by the quenching 
correction factor in order to correct the quenching effect on 
the analyser response caused by the carbon dioxide matrix 
effect. 

The quenching correction factor is determined by applying a 
known reference mixture of nitrogen monoxide in carbon 
dioxide and comparing the actual content with the content 
indicated by the analyser which has been calibrated with a 
NO/N 2 reference mixture. 

Quenching correction factor 

Total sulfur 

Maximum 1 ppm VI V t determined using an ultraviolet 
fluorescence analyser after oxidation of the sulfur compounds 
by heating at 1000 C (Figure 0375,4). 

The apparatus consists of the following: 

— a system generating ultraviolet radiation with a 

wavelength of 230 nm, made up of an ultraviolet lamp, a 
collimator, and a selective filter, the beam is blocked 
periodically by a chopper rotating at high speed, 


— a reaction chamber through which flows the previously 
filtered gas to be examined, 

— a system that detects radiation emitted at a wavelength of 
350 nm, made up of a selective filter, a photomultiplier 
tube and an amplifier. 

Gas to be examined The substance to be examined. 

Reference gas (a) Carbon dioxide Rt, 

Reference gas (b) A mixture containing between 0.5 ppm VIV 
and 2 ppm VfV of hydrogen sulfide Rt in carbon dioxide Rt. 
Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b)* Pass the gas to be examined through a 
quartz oven heated to 1000 C. Oxygen R is circulated in the 
oven at a tenth of the flow rate of the gas to be examined. 
Measure the sulfur dioxide content in the gaseous mixture 
leaving the oven. 

Water 

Maximum 67 ppm VIV, determined using an electrolytic 
hygrometer (2.5.28), 

Assay 

Infrared analyser (2.5.24). 

Gas to be examined The substance to be examined. It must be 
filtered to avoid stray light phenomena. 

Reference gas (a) Carbon dioxide Rt . 

Reference gas (b) A mixture containing 95.0 per cent VIV of 
carbon dioxide RI and 5.0 per cent VIV of nitrogen Rt. 
Calibrate the apparatus and set the sensitivity' using reference 
gases (a) and (b). Measure the content of carbon dioxide in 
the gas to be examined. 

IDENTIFICATION 

First identification A 
Second identification B> C 

A. Infrared absorption spectrophotometry' (2.2.24). 
Comparison Ph . Ear. reference spectrum of carbon dioxide. 

B. Place a glowing splinter of wood in an atmosphere of the 
substance to be examined. It is extinguished. 

C. Pass a stream of the substance to be examined through 
barium hydroxide solution R. A white precipitate is formed 
which dissolves with effervescence in dilute acetic acid R. 
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TESTS 

Examine the gaseous phase. 

If the test is performed on a cylinder of gas, keep the cylinder of 
the substance to he examined at room temperature for not less than 
6 h before carrying out the tests. Keep the cylinder in the vertical 
position with the outlet valve uppermost 

Carbon monoxide 

Maximum 5 ppm VI F, determined using a carbon monoxide 
detector tube (2*1.6). 

Hydrogen sulfide 

Maximum 1 ppm F/F, determined using a hydrogen sulfide 
detector tube (2. L 6). 

Nitrogen monoxide and nitrogen dioxide 

Maximum 2 ppm V/V in total* determined using a nitrogen 
monoxide and nitrogen dioxide detector tube ( 2.L6). 

Sulfur dioxide 

Maximum 2 ppm F/F, determined using a sulfur dioxide 
detector tube (2,/,6), 

Water vapour 

Maximum 67 ppm VfV , determined using a water vapour 
detector tube (2.1.6)* 

STORAGE 

Store liquefied under pressure in suitable containers 
complying with the legal regulations. 

IMPURITIES 

A. NO: nitrogen monoxide* 

B. N0 2 : nitrogen dioxide* 

C. CO: carbon monoxide* 

D. total sulfur, 

E. H 2 0: water. 

________ PtiEur 

Carbon Monoxide ****** 

* * 

(Ph. Bur , monograph 2408) * 

CO 28.00 630-08-0 

Ph Ear _ _ _ 

DEFINITION 

Gas obtained by steam reforming (catalytic oxidation) of 
hydrocarbons. 

Content 

Minimum 99.5 per cent F/F of CO. 

This monograph applies to carbon monoxide for medicinal 
use. 

CHARACTERS 

Appearance 

Colourless, flammable gas. 

Solubility 

At 20 C and at a pressure of 101 kPa* 2.266 volumes of 
carbon monoxide dissolve in 100 volumes of water, 

IDENTIFICATION 

Carry out either test A or B. 

A, Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Eur. reference spectrum of carbon monoxide. 

B. It complies with the limits of the assay. 

TESTS 

Carbon dioxide 

Gas chromatography (2.2.28). 


Gas to be examined The substance to be examined. 

Reference gas A mixture containing 300 ppm ViV of carbon 
dioxide Rl in carbon monoxide R. 

Column: 

— material: stainless steel; 

— size: l - 2 m, 0 = 2 mm; 

— stationary phase : an appropriate divinylbenzene porous 
polymer (149-177 pm). 

Carrier gas helium for chromatography R. 

Flow rate 30 mL'min. 

Temperature : 

■— column: 50 °C; 

— detector, 220 X. 

Detection Thermal conductivity. 

Injection 1 mL. 

Run time 3 min. 

Relative retention With reference to carbon monoxide 
(retendon time = about 0.4 min): carbon dioxide - about 
3.5. 

Limir. 

— carbon dioxide: not more than the area of the 
corresponding peak in the chromatogram obtained with 
the reference gas (300 ppm VIV). 

Methane 

Gas chromatography (2.2,28), 

Gas to be examined The substance to be examined. 

Reference gas A mixture containing 100 ppm V/V of 
methane R in carbon monoxide R. 

Column: 

— warmer/: stainless steel; 

— size: / = 2 m, 0 = 4 mm; 

— stationary phase: ethylvinylbenzene-divinylbenzene 
copolymer R (177-250 pm), 

Carrier gas nitrogen for chromatography R, 

Flow rate 10 mUmin. 

Temperature: 

— column: 95 C; 

— detector, 240 X. 

Detection Flame ionisation. 

Injection I mL 

Run time 3 min. 

Retention time Methane = about 1.8 min. 

Limit: 

— methane: not more than the area of the corresponding 
peak in the chromatogram obtained w f ith the reference gas 
(100 ppm VIV). 

Hydrogen 

Gas chromatography. 

Gas to be examined The substance to be examined. 

Reference gas A mixture containing 300 ppm VIV of hydrogen 
for chromatography R in carbon monoxide R. 

Column : 

— material: stainless steel; 

— size: / = 2m t 0 = 2 mm; 

— stationary phase: molecular sieve for chromatography 
(149-177 pm) with a nominal pore size of 0.5 nm. 

Carrier gas argon for chromatography R. 

Flow rate 30 mL/min. 

Temperature: 

— column: 100 X; 

— detector. 160 X. 
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Detection Thermal conductivity. 

Injection 1 mL 
Run time 4 min. 

Relative retention With reference to carbon monoxide 
(retention time = about 23 min): hydrogen = about 0,4* 
Limit: 

— hydrogen: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference gas 
(300 ppm VIV). 

Nickel tctracarbony] and iron pcntacarbonyl 

Not detectable, using a detector tube having a limit of 
detection of 0.1 ppm VIV ( 2 . I. IS). 

Water 

Maximum 10 ppm VI V y determined using an electrolytic 
hygrometer (2.5.28)* 

ASSAY 

Infrared analyser (2,5.25)* 

Gas m be examined The substance to be examined, previously 
filtered to avoid stray light phenomena* 

Reference gas (a) Carbon monoxide R. 

Reference gas (b) A mixture containing 93.0 per cent VIV of 
carbon monoxide R and 3.0 per cent VIV of nitrogen RJ. 
Calibrate the apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the content of carbon monoxide 
in the gas to be examined, 

STORAGE 

Under pressure in suitable containers complying with the 
legal regulations. 

IMPURITIES 

Specified impurities A, B, G> D, E, F. 

A. C0 3 : carbon dioxide, 

B. CK*: methane, 

C. H 2 : hydrogen, 

D. Ni(CO),i: nickel tetracarbonyl, 

E. Fe(CO)*: iron pentacarbonyl, 

F. FUO: water* 

_ ___ Pti&r 


Carboplatin 

(Ph. Eur . monograph I08J) 



C 6 H l2 N 2 0 4 Pt 371.3 41575-94-4 

Action and use 

Platinum-containing cytotoxic. 

Preparation 
Carboplatin Injection 

PtiEir _ 

DEFINITION 

(SP-4-2) - D iamm ine [cyclobutan-1,1 -dicarboxyiato(2-)- 
0,0'] ptatin. 

Content 

98*0 per cent to 102,0 per cent (dried substance). 


CHARACTERS 

Appearance 

Colourless, crystalline powder. 

Solubility 

Sparingly soluble in water, very slightly soluble in acetone 
and in ethanol (96 per cent). 

mp 

About 200 C, with decomposition* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Bur. reference spectrum of carboplatin. 

TESTS 
Solution $ 

Dissolve 0.25 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2*2*2, Method IT). 
Impurity B and acidity' 

Maximum 0,5 per cent, calculated as impurity' B. 

To 10 mL of solution S add 0.1 mL of phemlphthalein 
solution /?/, The solution is colourless. Not more than 
0*7 mL of 0.01 M sodium hydroxide is required to change the 
colour of the indicator to pink. 

Related substances 

Liquid chromatography (2.2,29)* 

Test solution Dissolve 20.0 mg of the substance to be 
examined in a mixture of equal volumes of acetonitrile R and 
water R and dilute to 20,0 mL with the same mixture of 
solvents. 

Reference solution Dilute 0*5 mL of the test solution to 
200,0 mL with the mobile phase. 

Column: 

— «££: / - 0*25 m, 0 = 4,6 mm; 

— stationary phase: aminopropylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase water R y acetonitrile R (13:87 VIV). 

Flow rate 2 mL/mm* 

Detection Spectrophotometer at 230 nm. 
injection 10 jjL. 

Run time 2.5 times the retention time of carboplatin. 

Relative retention With reference to carboplatin (retention 
time - about 7 min): impurity A = about 0.3* 

System suitability Test solution: 

— number of theoretical plates : minimum 5000; if necessary* 
adjust the concentration of acetonitrile in the mobile 
phase; 

— imwr distribution ratio: minimum 4.0; if necessary* adjust 
the concentration of acetonitrile in the mobile phase; 

— symmetry factor, maximum 2.0; if necessary', adjust the 
concentration of acetonitrile in the mobile phase. 

Limits*. 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.25 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.5 per cent); 

— disregard limit: 0,2 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent). 
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Chlorides (2.4,4) 

Maximum 100 ppm. 

Dissolve 0.5 g in water R y healing slightly if necessary* and 
dilute to 20 mL with the same solvent. Filter if necessary. 
Dilute 10 mL of this solution to 15 mL with water R , 

Prepare the standard using 5 mL of chloride standard solution 
(5 ppm Cl) R. 

Ammonium (2,4.1, Method B) 

Maximum 100 ppm, determined on 0,20 g. 

Prepare the standard using 0.2 mL of ammonium standard 
solution (100 ppm NH±) R , 

Silver 

Maximum 10 ppm. 

Inductively coupled plasma-atomic emission spectrometry 

(2.2.57) , 

Test solution Dissolve 0,50 g in a I per cent VIV solution of 
nitric add R and dilute to 50,0 mL with the same solution. 
Reference solutions Prepare the reference solutions using silver 
standard solution (5 ppm Ag) R, diluting with a 1 per cent VfV 
solution of nitric add R. 

Wavelength 328,1 nm. 

Soluble barium 
Maximum 10 ppm. 

Inductively coupled plasma-atomic emission spectrometry 

(2.2.57) , 

Test solution Use the solution described in the test for silver. 
Reference solutions Prepare the reference solutions using 
barium standard solution (50 ppm Ba) R, diluting with a 
1 per cent VfV solution of nitric add R. 

Wavelength 455.4 nm, 

Loss on drying (2,232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C, 

ASSAY 

Use the residue obtained in the test for loss on drying. Ignite 
0,200 g of the residue to constant mass at 800 ± 50 C. 

1 mg of the residue is equivalent to 1.903 mg of 
C 6 H l2 N 2 0 4 Pt, 

STORAGE 

Protected from Light. 

IMPURITIES 

Specified impurities A, B 


Cl x 

Pt 

c/ V NH 3 

A. cri-diamminedichloroplatinum(lD (cisplatin), 

XxCOjH 

COjH 

B. cyclobutane-LLdkarboxyiic add, 

_ PhEw 


Carboprost Trometamol 

(Fh, Bur , monograph 1712) 



C»H| 7 NO a 489.7 58551-69-2 

Action and use 

Prostaglandin (PGF2ot) analogue. 

PtiE& _ 

DEFINITION 

2-Amino-2-(hydrox>Tnethyl)propane-1,3-diol (5Z)-7- 
f (1 R,2R3R, 55)-3,5ndihydroxy-2-t (I£3S}-3-hydroxy-3- 
methyloct-l-enyl] cyclopcntyl] hept-5-enoate (( 1 5S>15- 
methyl-PGF 2 ). 

Content 

94,0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 
Soluble in water, 

IDENTIFICATION 

A. Spedfk optical rotation (see Tests), 

B, Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph . Eur. reference spectrum of carboprost trometamol 

TESTS 

Specific optical rotation (2,2,7) 

4 18 to 4 24 (anhydrous substance). 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2,2.29), 

Test solution Dissolve 15.0 mg of the substance to be 
examined in a mixture of 23 volumes of acetonitrile R and 
77 volumes of water for chromatography R and dilute to 
10,0 mL with the same mixture of solvents. 

Reference solution (a) Dissolve 15,0 mg of carboprost 
trometamol CRS (containing impurity A) in a mixture of 
23 volumes of acetonitrile R and 77 volumes of water for 
chromatography R and dilute to 10.0 mL with the same 
mixture of solvents. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
and 0.15 mL of (!5R) -15-methylprostaglandin R 
(impurity B) to 100.0 mL with a mixture of 23 volumes of 
acetonitrile R and 77 volumes of water for chromatography R . 
Reference solution (c) Dilute 2.0 mL of the test solution to 
20,0 mL with a mixture of 23 volumes of acetonitrile R and 
77 volumes of water for chromatography R. Dilute 2.0 mL of 
this solution to 20,0 mL with a mixture of 23 volumes of 
acetonitrile R and 77 volumes of water for chromatography R . 
Column: 

— size: l = 0,15 m, 0 = 4.6 mm, 

— stationary phase: ociadecyhiiyl silica gel for 
chromatography R1 (5 pm) with a pore size of 8-10 nm 
and a carbon loading of 12-19 per cent. 
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Mobile phase Mix 23 volumes of acetonitrile Ri and 
77 volumes of a 2.44 g/L solution of sodium dihydrogen 
phosphate R in water far chromatography R previously adjusted 
lo pH 2,5 with phosphoric acid R. 

How raze LO mLmm. 

Detection Spectrophotometer at 200 nm. 

Injection 20 pL. 

Run time 1 .3 times the retention time of carboprost. 

Relative retention With reference to earboprost (retention 
time = about 80 min): impurity B = about 0,85; 
impurity A = about 0,9, 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) and the chromatogram supplied 
with earboprost tronmarnol CRS to identify the peak due to 
impurity A* 

System suitability: 

*— resolution: minimum 3,4 between the peaks due to 

impurity B and earboprost in the chromatogram obtained 
with reference solution (b); 

— peak-to-valky ratio: minimum 3.0, where H p - height 
above the baseline of the peak due to impurity A and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity B in the chromatogram obtained with reference 
solution (a). 

Limits: 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (3.0 per cent), 

— impurity B\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (e) 
( 1*0 per cent), 

— unspecified impurities', for each impurity', not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

( 0.10 per cent), 

— total : not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(4.0 per cent), 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Water (2.5.32) 

Maximum 0.5 per cent, determined on 50 mg* 

ASSAY 

Liquid chromatography (2.2-29) as described in the test for 
related substances with the following modifications* 

Mobile phase Mix 27 volumes of acetonitrile Rl and 
73 volumes of a 2,44 g/L solution of sodium dihydrogen 
phosphate R in water for chromatography R previously adjusted 
to pH 2,5 with phosphoric add R, 

Injection Test solution and reference solution (a)* 

Rim time L2 times the retention time of earboprost. 

Retention time Carboprost - about 29 min. 

Calculate the percentage content of C 25 H 47 NOH using the 
declared content of carboprost trometamol CRS. 

STORAGE 

At a temperature below' -15 * C* 

IMPURITIES 

Specified impurities: A, B, 



A* (5®-7-[(lA2ft3R,5S)-3 1 5-dihydroxy.2.[(lE l 35)-3- 
hydroxy-3-methyloct-l -enyl]cyclopentyl]hept-5-enoic acid. 



B. (SZJ^KlR^ftaAS^-S^-dihydroxy^^tlE^R)^- 
hydroxy-3-meihyloet-1 ’enyl)cyclopentyl]hept-5-enoic add. 

______ PnEur 


Carisoprodol 

(PK Bur * monograph 1689) 


CHy 0 0 

H 3 C N NH; 

HjC \ 

CHy 


and enantiomer 


C l 2 H 24 N 2 04 260,3 78-44*4 

Action and use 

Skeletal muscle relaxant. 

ft fir___ 

DEFINITION 

[2RS)-2-[ (C arba moy 1 oxy) me th y 1] -2-m e thy Ipcnty 1 
{1 -methylethy 1) carbamate. 

Content 

98,0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, fine powder. 

Solubility 

Very slightly soluble in water, freely soluble in acetone, in 
alcohol and in methylene chloride. 

IDENTIFICATION 

First identficanon A, B 
Second identficanon A, C, D 

A. Melting point (2.2. 14): 92 C C to 95 C, 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison carisoprodol CRS. 

C. Examine the chromatograms obtained in the test for 
related substances* 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (d)* 

D. Dissolve 0.2 g in 15 mL of a 28 g/L solution of potassium 
hydroxide R in alcohol R and boil under a reflux condenser for 
15 min. Add 0.5 mL of glacial acetic add R and 1 mL of a 
50 g/L solution of cobalt nitrate R in ethanol R. An intense 
blue colour develops. 
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TESTS 

Optical rotation {2.2.7) 

- 0 . 10 ° to + Q. 10 L 

Dissolve 2.5 g in alcohol R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Thin-layer chromatography (2.2.27). 

7'est solution (a) Dissolve 0.20 g of the substance to be 
examined in methylene chloride R and dilute to 10 mL with 
the same solvent. 

Test solution (b) Dilute l mL of test solution (a) to 10 mL 
with methylene chloride R. 

Reference solution (a) Dissolve 5.0 mg of meprobamate CRS in 
methylene chloride R and dilute to 50 mL with the same 
solvent. 

Reference solution (b) Dilute 1 mL of test solution (b) to 
50 mL with methylene chloride R. 

Reference solution (c) Dilute 5 mLof reference solution (b) to 
10 mL with methylene chloride R. 

Reference solution (d) Dissolve 20 mg of carisopmdol CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (e) Dissolve 10 mg of cansoprodo! 
impurity A CRS in 5 mL of reference solution (d) and dilute 
to 50 mL with methylene chloride R. 

Plate TLC silica gel plate R. 

Mobile phase acetone ft methylene chloride R (20:80 VlV). 
Application 5 pL, 

Development Over a path of 15 cm. 

Drying In air for 15 min. 

Detection Spray with a solution prepared as follows: dissolve 
5 g of phosphomolybdic acid R in a mixture of 50 mL of glacial 
acetic acid R and 10 mL of sulfuric acid ft and dilute to 
1 00 mL with glacial acetic arid R. Heat the plate at 
100-105 C for 30 min. 

System suitability: 

— the chromatogram obtained with reference solution (c) 
show's l clearly visible spot, 

— the chromatogram obtained with reference solution (e) 
shows 2 clearly separated spots. 

Limits: in the chromatogram obtained with test solution (a): 

— impurity D; any spot due to impurity' D is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent), 

— any other impurity: any spotj apart from the principal spot 
and any spot due to impurity' D, is not more intense than 
the spot in the chromatogram obtained with reference 
solution (b) ( 0.2 per cent). 

Heavy 1 metals (2.4.8) 

Maximum 1 0 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per centj determined on 1 .000 g in vacuo at 
60 X for 3 h* 

S ulfa ted ash (2.4*14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.100 g in 15 mL of a 25 per cent VlV solution of 
sulfuric arid R and boil under a reflux condenser for 3 h. 

Cool, dissolve by cautiously adding 30 mL of water ft cool 


again and place in a steam-distillation apparatus. Add 40 mL 
of strong sodium hydroxide solution R and distil immediately by 
passing steam through the mixture. Collect the distillate into 
40 mL of a 40 g/L solution of boric arid R until the 
total volume in the receiver reaches about 200 mL. 

Add 0.25 mL of methyl red mixed solution ft Titrate with 
0.1 M hydrochloric arid , until the colour changes from green 
to violet. Cany out a blank titration. 

L mL of 0,1 M hydrochloric arid is equivalent to 13.02 mg of 
C12H24N2O4. 

IMPURITIES 


ch 3 o 



and enantiomer 


A. (2i?S)-2-(hydroxymethyl)-2-methylpentyl 
(1 -methy lethy 1 ) carb am ate, 



B. 5-methyi-5 -pro pyi-1,3-di ox an-2-one, 



C. 2-methyl-2-propylpropane-l ,3-dioi, 


o o 



D, 2 -methyl- 2 - propyl propane- 1 , 3 -diyl dicarbama tc 
(meprobamate). 

___ - PhEi* 


Carmellose * * 

** ** 

(Ph. Eur. monograph 2360) * 

9000-11-7 


Action and use 

Excipient; bulk laxative. 

PhEur _____ 

DEFINITION 

Carboxymethylether of cellulose. 

Partly O-carboxymethylated cellulose. 

CHARACTERS 

Appearance 

White or almost white pow der, hygroscopic. 
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Solubility 

Practically insoluble in anhydrous ethanol* It swells with 
water to form a suspension and becomes viscid in 1 M 
sodium hydroxide* 

IDENTIFICATION 

A* pH (2.2*3): 3*5 to 5*0, 

Suspend 1*0 g in 100 mL of carbon dioxide-free water R. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison carmellose CRS , 

TESTS 

Chlorides 

Maximum 0.36 per cent* 

Shake 0*8 g with 50 mL of water /?, dissolve in 10 mL of 
/ M sodium hydroxide and dilute to 100 mL with water /?* 
Heat on a water-bath a mixture of tO mL of dilute nitric 
acid R and 20 mL of this solution until a flocculent 
precipitate is produced. Cool, centrifuge and take out the 
supernatant. Wash the precipitate with 3 quantities, each of 
1 0 mL, of water R, centrifuging each time* Combine the 
supernatant and the washings and dilute to 100 mL with 
water R. To 25 mL of this solution add 6 mL of dilute nitric 
acid R and dilute to 50 mL with water R (test solution). 
Prepare the reference solution in the same manner, using 
0.40 mL of 0.01 M hydrochloric acid. Add 1 mL of stiver 
nitrate solution R2 to the test solution and the reference 
solution. Allow r to stand protected from light for 5 min* 

Any opalescence in the test solution is not more intense than 
that in the reference solution. 

Sulfhtes 

Maximum 0.72 per cent. 

Shake 0*40 g with 25 mL of water R, dissolve in 5 mL of 
/ M sodium hydroxide and add 20 mL of water R. Heat this 
solution with 2.5 mL of hydrochloric arid R in a water-bath 
until a flocculent precipitate is produced* Cool, centrifuge, 
and take out the supernatant. Wash the precipitate with 
3 quantities, each of 10 mL, of water R , centrifuging each 
time. Combine the supernatant and the washings, and dilute 
to 1 00 mL w ith sparer R * Filter, and discard the first 5 mL of 
the filtrate. To 25 mL of the filtrate add 1 mL of dilute 
hydrochloric arid R and dilute to 50 mL with water R (test 
solution). Prepare the reference solution in the same manner, 
using L5 mL of 0.005 At sulfuric arid . Add 2 mL of a 
1 20 g/L solution of barium chloride R to the test solution and 
the reference solution. Mix and allow to stand for 10 min. 
The white turbidity produced in the test solution is not 
thicker than that in the reference solution* 

Heavy' metals 

Maximum 20 ppm. 

Place 1,0 g in a quartz or porcelain crucible. Cover loosely 
with a lid and carbonise by gentle ignition. Cool and add 
2 mL of nitric arid R and 5 drops of sulfuric arid R. Heat 
cautiously until white fumes are no longer evolved and 
incinerate by ignition at 500-600 C* Cool and add 2 mL of 
hydrochloric acid R. Evaporate to dryness on a water-bath. 
Moisten the residue with 3 drops of hydrochloric arid R, add 
10 mL of hot rearer R and heat for 2 min. Add 1 drop of 
phenolphthalrin solution Rf add dilute ammonia RI dropwise 
until the solution develops a pale red colour* Add 2 mL of 
dilute acetic acid R, filter if necessary, and w'ash with 10 mL 
of water R. Transfer the filtrate and washings to a test-cube, 
and dilute to 50 mL with water R (test solution). Prepare the 
reference solution as follows: evaporate a mixture of 2 mL of 
nitric arid R t 5 drops of sulfunc arid R and 2 mL of 
hydrochloric acid R on a water-bath, then evaporate to dryness 


on a sand-bath. Moisten the residue with 3 drops of 
hydrochloric acid R. Proceed as described for the test solution, 
then add 2.0 mL of lead standard solution (10 ppm Pb) R and 
dilute to 50 mL with water R. 

Add 0.1 mL of sodium sulfide solution Rl to the test solution 
and the reference solution and allow to stand for 5 min. 

The colour of the test solution is not more intense than that 
of the reference solution* 

Loss on drying (2.2.32) 

Maximum 8*0 per cent, determined on 1,000 g by drying in 
an oven at 105 °C for 4 h* 

Sul fated ash (2,4. 14) 

Maximum 1 .5 per cent (dried substance), determined on 
L0 g. 

STORAGE 

In an airtight container. 

__ PtiBr 


Carmellose Calcium 

(Ph. Eur. monograph 0886) 


* * 
***** 

9050-04-8 


Action and use 

Excipient in pharmaceutical products; bulk laxative. 

PhEte _______ 

DEFINITION 

Calcium salt of a partly O-carboxymethylated cellulose. 

CHARACTERS 

Appearance 

While or yellowish-white pow'der, hygroscopic after drying. 
Solubility' 

Practically insoluble in acetone, in alcohol and in toluene. 

It swells with water to form a suspension* 

IDENTIFICATION 

A, Shake 0*1 g thoroughly with 10 mL of nearer R * Add 2 mL 
of dilute sodium hydroxide solution R and allow' to stand for 

1 0 mm (solution A), Dilute 1 mL of solution A to 5 mL with 
water R* To 0.05 mL add 0.5 mL of a 0*5 g/L solution of 
chromotropic acid ,, sodium salt R in a 75 per cent mlm solution 
of sulfuric arid R and heat on a water-bath for 10 min, 

A reddish-violet colour develops, 

B. Shake 5 mL of solution A obtained in identification test A 
with 10 mL of acetone R , A white, flocculent precipitate is 
produced. 

C* Shake 5 mL of solution A obtained In identification test A 
with I mL of fetric chloride solution Rl. A brown, flocculent 
precipitate is formed* 

D, Ignite I g and dissolve the residue in a mixture of 5 mL 
of acetic acid R and 10 mL of sparer R. Filter if necessary and 
boil the filtrate for a few minutes. Cool and neutralise with 
dilute ammonia RL The solution gives reaction (a) of calcium 
( 2 . 1 . 1 ). 

TESTS 
Solution S 

Shake 1.0 g with 50 mL of distilled water R, add 5 mL of 
dilute sodium hydroxide solution R and dilute to 100 mL with 
distilled water R. 
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Alkalinity' 

Shake 1,0 g thoroughly with 50 mL of carbon dioxide-free 
water R and add 0,05 mL of phendphihakin solution R. 

No red colour develops, 

Chlorides (2.4.4) 

Maximum 0 36 per cent. 

Heat 28 mL of solution S with 10 mL of dilute nitric acid R 
on a water-bath until a fiocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant. Wash the 
precipitate with 3 quantities, each of 10 mL, of water R, 
centrifuging each time. Combine the supernatant and the 
washings and dilute to 100 mL with water R, To 25 mL add 
6 mL of dilute nitric acid R and dilute to 50 mL with water R. 
Dilute 10 mL of the solution to 15 mL with water R. 

Sulfates (2.4. II) 

Maximum 1 per cent. 

Heal 20 mL of solution S with 1 mL of hydrochloric acid R 
on a water-bath until a fiocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant. Wash the 
precipitate with 3 quantities, each of 10 mL, of distilled 
water R , centrifuging each time. Combine the supernatant 
and the washings and dilute to 100 mL with distilled water R. 
To 25 mL add 1 mL of dilute hydrochloric add R and dilute 
to 50 mL with distilled water R . 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

1-0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.231) 

Maximum 10,0 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 4 h. 

Sulfa ted ash (2.4.14) 

10,0 per cent to 20.0 per cent, determined on 1.0 g in a 
platinum crucible, 

STORAGE 

In an airtight container. 


Ptt£ir 


Carmellose Sodium 

(Ph. Eur. monograph 0472) 


* 

* 

it 


* *it 


* ** 


900432-4 


Action and use 
Excipient; bulk laxative. 

Preparation 

Carmellose Sodium Eye Drops 

_ 

DEFINITION 

Carmellose sodium (carboxymetfay lcdlulose sodium) is the 
sodium salt of a partly O-carboxymethylated cellulose. 

It contains not less than 6.5 per cent and not more than 
10.8 per cent of sodium (Na), calculated with reference to 
the dried substance. 

CHARACTERS 

A white or almost white, granular powder, hygroscopic after 
drying, practically insoluble in acetone, in ethanol and in 
toluene. It is easily dispersed in water giving colloidal 
solutions. 


IDENTIFICATION 

A. To 10 mL of solution S (see Tests) add 1 mL of copper 
sulfate solution R. A blue, cotton-like precipitate is formed. 

B. Boil 5 mL of solution S for a few minutes. No precipitate 
is formed, 

C. The solution prepared from the sulfated ash in the test for 
heavy metals gives the reactions of sodium (23.1), 

TESTS 
Solution S 

Sprinkle a quantity of the substance to be examined 
equivalent to l .0 g of the dried substance onto 90 mL of 
carbon dioxide-free water R at 40 C to 50 X stirring 
vigorously. Continue stirring until a colloidal solution is 
obtained, cool and dilute to 100 mL with carbon dioxide-free 
water R* 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension E3 (2.2, /) and not more intensely coloured than 
reference solution Y 6 (2,2,2, Method IF). 

pH (2.2.2) 

The pH of solution S is 6.0 to 8.0. 

Apparent viscosity 

While stirring, introduce a quantity of the substance to be 
examined equivalent to 2.00 g of the dried substance into 
50 mL of water R heated to 90 C. For a product of low 
viscosity, use if necessary, the quantity required to give the 
concentration indicated on the label. Allow' to cool, dilute to 
100.0 mL with water R and stir until dissolution is complete. 
Determine the viscosity (2.2.10) using a rotating viscometer 
at 20 X and a shear rate of 10 s _i . If it is impossible to 
obtain a shear rate of exactly 10 s _1 , use a shear rate slightly 
higher and a rate slightly lower and interpolate. The apparent 
viscosity is not less than 75 per cent and not more than 
140 per cent of the value stated on the label. 

Sodium gly collate 

Place a quantity of the substance to be examined equivalent 
to 0.500 g of dried substance in a beaker. Add 5 mL of acetic 
acid R and 5 mL of water R. Stir until dissolution is complete 
(about 30 min). Add 80 mL of acetone R and 2 g of sodium 
chloride R. Filter through a fast filter paper impregnated with 
acetone R into a volumetric flask, rinse the beaker and filter 
with acetone R and dilute the filtrate to 100.0 mL with the 
same solvent. Allow to stand for 24 h without shaking. 

Use the clear supernatant to prepare the test solution. 

In a volumetric flask, dissolve 0.310 g of glycol!ic acid i?, 
previously dried in vacuo over diphosphorus pentoxide R, in 
water R and dilute to 1000.0 mL with the same solvent. 

Place 5,0 mL of this solution in a volumetric flask, add 5 mL 
of acetic add R and allow to stand for about 30 min. 

Add 80 mL of acetone R and 2 g of sodium chloride R and 
dilute to 100.0 mL with acetone R. Use this solution to 
prepare the reference solution. 

Place 2.0 mL of each solution in a separate 25 mL 
volumetric flask. Heat on a water-bath to eliminate acetone. 
Cool to room temperature and add 5.0 mL of 2,7- 
dihydmxynaphthalene solution R to each flask. Shake and add 
15,0 mL of 2,7-dihydroxynaphihalene solution /?. Close the 
flasks with aluminium foil and heat on a water-bath for 
20 min. Cool under running water and dilute to 25,0 mL 
with sulfuric add R. Within 10 min, transfer 10.0 mL of each 
solution to a flat-bottomed tube. Examine the solutions 
viewing vertically. The test solution is not more intensely 
coloured than the reference solution (0.4 per cent). 
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Chlorides (2.4,4) 

Dilute 2 mL of solution S to 15 mL with water R. 

The solution complies with the limit test for chlorides 
(0.25 per cent). 

Heavy metals (2.4.8) 

To the residue obtained in the determination of the sulfated 
ash, add l mL of hydrochloric add R and evaporate on a 
water-bath. Take up the residue in 20 mL of water R. 12 mL 
of the solution complies with test A for heavy metals 
(20 ppm). Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 10,0 per cent, determined on 1,000 g by 
drying in an oven at 105 C. 

Sulfated ash (2,4,14) 

20,0 per cent to 33,3 per cent, determined on 1.0 g using a 
mixture of equal volumes of sulfuric add R and water R and 
calculated with reference to the dried substance. These limits 
correspond to a content of 6.5 per cent to 10.8 per cent of 
sodium (Na). 

LABELLING 

Hie label states the apparent viscosity in millipascal seconds 
for a 20 g/L solution; for a product of low viscosity, the label 
states the concentration of the solution to be used and the 
apparent viscosity m millipascal seconds, 

_ _ _ PKEu 


Low-substituted Carmellose * * 

Sodium ***** 

(Ph, Pur. monograph 1186) 

9050-32-4 

Action and use 

Excipient in pharmaceutical products; bulk laxative. 

PhEt* ________ 

DEFINITION 

Low-substituted sodium carboxymethylcdlulose, Sodium sait 
of a partly O-(carboxymcthylated) cellulose. 

Content 

2,0 per cent to 4.5 per cent of sodium (Na) (dried 
substance), 

CHARACTERS 

Appearance 

White or almost w f hite powder or short fibres. 

Solubility 

Practically insoluble in acetone, in anhydrous ethanol and in 
toluene. It swells in ivater to form a gel, 

IDENTIFICATION 

A. Shake 1 g with 100 mL of a 100 g/L solution of sodium 
hydroxide R . A suspension is produced. 

B. Shake 1 g with 50 mL of water R. Transfer 1 mL of the 
mixture to a test tube, add 1 mL of water R and 0.05 mL of 
a freshly prepared 40 g/L solution of z-naphthol R m 
methanol R. Incline the test tube and add carefully 2 mL of 
sulfuric add R down the side so that it forms a low-er layer. 

A reddish-purple colour develops at the interface, 

C. Sulfated ash (2.4.14) (see Tests). 


D. The solution prepared for the test for heavy metals gives 
reaction (a) of sodium (2.3.1). 

TESTS 

pH (2.2.3) 

6.0 to 8.5. 

Shake 1 g with 100 mL of carbon dioxide-free water R for 
5 min. Centrifuge, 

Sodium chloride and sodium glycol!ate 

Maximum 0,5 per cent (dried substance) for the sum of the 
percentage contents. 

Sodium chloride Place 5.00 g in a 250 mL conical flask, add 
50 mL of water R and 5 mL of strong hydrogen peroxide 
solution R and heat on a water bath for 20 min, stirring 
occasionally to ensure total hydration. Cool, add 100 mL of 
water R and 10 mL of nime add R. Titrate with 0.05 M silver 
nitrate determining the end-point potent iometrically ( 2,2.20 ) 
using a silver-based indicator electrode and a double-junction 
reference electrode containing a 100 g/L solution of potassium 
nitrate R in the outer jacket and a standard filling solution in 
the inner jacket. 

1 mL of 0.05 M silver nitrate is equivalent to 2,922 mg 
ofNaCl. 

Sodium glycoUate Place a quantity of the substance to be 
examined equivalent to 0,500 g of the dried substance in a 
beaker. Add 5 mL of gladal acetic add R and 5 mL of 
water R and stir to ensure total hydration (about 30 min). 
Add 80 mL of acetone R and 2 g of sodium chloride R. Stir for 
several minutes to ensure complete precipitation of the 
carboxymethylcell ulose. Filter through a fast filter paper 
impregnated with acetone R into a volumetric flask, rinse the 
beaker and filter with acetone R and dilute the filtrate to 
100,0 mL with the same solvent. AUow to stand for 24 h 
without shaking. Use the clear supernatant as the test 
solution. 

Prepare the reference solutions as follows: in a 100 mL 
volumetric flask, dissolve 0.100 g of glycollic add /?, 
previously dried in vacuo over diphosphorus pentoxide R, in 
water R and dilute to 100.0 mL with the same solvent. 
Transfer 0.5 mL, 1.0 mL, L5 mL and 2.0 mL of the 
solution to separate volumetric flasks; dilute the contents of 
each flask to 5.0 mL with water /?, add 5 mL of gladal acetic 
add Rj dilute to 100.0 mL with acetone R and mix. 

Transfer 2.0 mL of the test solution and 2.0 mL of each of 
the reference solutions to separate 25 mL volumetric flasks. 
Heat the uncovered flasks in a water*bath to eliminate the 
acetone. Allow to cool and add 5,0 mL of 2,7- 
dihydroxynaphthalene solution R to each flask. Mix, add a 
further 15.0 mL of 2 t 7-dihydroxymaphthalene solution R and 
mix again. Close the flasks with aluminium foil and heat in a 
water-bath for 20 min. Cool and dilute to 25,0 mL with 
sulfuric acid R, 

Measure the absorbance (2.2.25) of each solution at 540 nm. 
Prepare a blank using 2.0 mL of a solution containing 
5 per cent VfV each of gladal acetic add R and water R in 
acetone R. Prepare a standard curve using the absorbances 
obtained with the reference solutions. From the standard 
curve and the absorbance of the test solution, determine the 
mass a 3 in milligrams, of glycollic acid in the substance to be 
examined and calculate the content of sodium glycollate from 
the following expression: 

10 x 1.29 x a 
(100 - b) m 
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1*29 = the factor convening glycollic acid to sodium 

glycol] ate, 

b “the loss on drying as a percentage, 
m = the mass of the substance to be examined, in 
grams. 

Water-s o luble subst a nee s 

Maximum 70.0 per cent. 

Disperse 5.00 g in 400,0 mL of water R and stir for 1 min 
every 10 min during the first 30 min. Allow to stand for 1 h 
and centrifuge, if necessary. Decant 100,0 mLof the 
supernatant onto a fast filter paper in a vacuum filtration 
funnel, apply vacuum and collect 75.0 mL of the filtrate. 
Evaporate to drvness and dry the residue at 100-105 °C for 
4 h. 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

To the residue obtained in the determination of the sulfated 
ash add l mL of hydrochloric acid R and evaporate on a 
water-bath. Take up the residue in 20 mL of water R (this 
solution is used for identification test D). 12 mL of the 
solution complies with test A. Prepare the reference solution 
using lead standard solution (1 ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 10.0 per coil, determined on 1,000 g by drying in 
an oven at 105 "C. 

Sulfated ash (2.4.14) 

6,5 per cent to 13,5 per cent (dried substance), 
corresponding to a content of 2,0 per cent to 4.5 per cent of 
Ha. 

Use 1.0 g with a mixture of equal volumes of sulfuric add R 
and water R. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5. IS). This section is a non-mandatory pan of the monograph 
and h is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performative of the medicinal 
product during use . Where control methods are cited , they an? 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported , the control method must be indicated. 

The following characteristic may be relevant for low-substituted 
carmellosc sodium used as disimegrant 

Settling volume 

15,0 mL to 35.0 mL 

In a 100 mL graduated cylinder, place 20 mL of 2- 
pmpand R> add 5,0 g of the substance to be examined and 
shake vigorously. Dilute to 30 mL with 2-propand R then to 
50 mL with water R and shake vigorously. Within 15 min, 
repeat the shaking 3 times. Allow to stand for 4 h and 
determine the volume of the settled mass. 

_ PftEur 


Carmustine 

(Ph, Bur, monograph 11ST) 


O 



C^CljN^A 2144 154-93S 

Action and use 

Cytotoxic alkylating agent. 

PhEur, --„-,----- 

DEFINITION 

Carmustine contains not less than 98.0 per cent and not 
more than the equivalent of 102,0 per cent of 

1.3- bis(2-chloroethyl)-l-nitrosourea, calculated with reference 
to the anhydrous substance. 

CHARACTERS 

A yellowish, granular powder, very slightly soluble in water, 
very soluble in methylene chloride, freely soluble in ethanol. 

It melts at about 31 °C with decomposition. 

IDENTIFICATION 

Examine by infrared absorption spectrophotometry (2,2.24), 
comparing with the Ph. Bur. reference spectrum of carmustine. 
Examine the melted substances prepared as films. 

TESTS 

1.3- Bis{2-cliloroethyl)iirea (impurity A) 

Examine by thin-layer chromatography (2.2.27), using a 
suitable silica gel as the coating substance. 

Test solution Dissolve 0.10 g of the substance to be examined 
in methylene chloride R and dilute to 5 mL with the same 
solvent. 

Reference solution (a) Dissolve 2 mg of carmustine 
impurity A CRS in methylene chloride R and dilute to 10 mL 
with the same solvent. 

Reference solution (b) Dilute 1 mL of the test solution to 
10 mL with methylene chloride R. To 5 mL of this solution, 
add 5 mL of reference solution (a). 

Apply separately to the plate 2 jjL of each solution. Develop 
over a path of 10 cm using a mixture of 10 volumes of 
methanol R and 90 volumes of methylene chloride R, Allow the 
place to dry in air. Spray with diethylamine R and heat at 
125 C for 10 min. Allow to cool and spray with silver nitrate 
solution R2. Expose to ultraviolet light at 365 nm until brown 
to black spots appear. Any spot corresponding to carmustine 
impurity A in the chromatogram obtained with the test 
solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

(1 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows two dearly 
separated spots. 

Water (2.5.12) 

Not more than 1,0 per cent, determined on 0.50 g by the 
semi-micro determination of water, 

ASSAY 

Dissolve 0,100 g in 30 mL of ethanol R and dilute to 
100,0 mL with water R. Dilute 3,0 mL of the solution to 
100.0 mLwith water R, Measure the absorbance (2,2.25) at 
the maximum at 230 nm. 

Calculate the content of C 5 H 9 CI 2 N 3 O 2 taking the specific 
absorbance to be 270. 
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STORAGE 

Store to an airtight container, protected from light, at a 
temperature of 2 fl C to 8 °C. 


IMPURITIES 



A. 1 ,3-bis (2-chloroethy 1) urea * 


ph fir 


Camauba Wax 

(Ph. Eur. monograph 0597) 


*** 

* * 

* * 

*. * 


8015 - 86-9 


Action and use 

Excipient- 

PH Ear ___ 

DEFINITION 

Purified wax obtained from the leaves of Copemicia cerifera 
Man, 

CHARACTERS 

Appearance 

Pale yellow or yellow powder, flakes or hard masses. 

Solubility 

Practically insoluble in water, soluble on heating in ethyl 
acetate and in xylene, practically insoluble in ethanol 
(96 per cent). 

Relative density 1 

About 0.97. 

IDENTIFICATION 

Thin-layer chromatography (2.2.27), 

Test solution Dissolve 0 -10 g of the substance to be examined 
with heating in 5 mL of chloroform R . Use the warm solution. 
Reference solution Dissolve 5 mg of menthol R> 5 jiL of menthyi 
acetate R and 5 mg of thymol R in 10 mL of toluene R . 

Plate TLC silica gel plate R. 

Mobile phase ethyl acetate R , chlarofonn R (2:98 VfV). 
Application 30 pL of the test solution and 10 pL of the 
reference solution as bands 20 mm by 3 mm. 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Spray with a freshly prepared 200 g/L solution of 
phosphomolybdk add R in ethanol (96 per cent) R (about 
10 mL for a 20 cm plate). Heat at 100-105 D C for 
10-15 min. 

Results The chromatogram obtained with the reference 
solution show's in the lower pan a dark blue zone (menthol), 
above this zone a reddish zone (thymol) and in the upper 
pan a dark blue zone (menihyl acetate). The chromatogram 
obtained with the test solution shows a large blue zone 
(triacontanol = melissy! alcohol) at a level between the 
thymol and menthol zones in the chromatogram obtained 
with the reference solution. Further blue zones are visible in 
the upper part of the chromatogram obtained with the test 
solution, at levels between those of the menthyl acetate and 
thymol zones in the chromatogram obtained with the 


reference solution; above these zones, further zones are 
visible in the chromatogram obtained with the test solution; 
the zone with the highest Rf value is very pronounced, 

A number of faint zones are visible below the triacontanol 
zone and the point of application is coloured blue, 

TESTS 

Melting point (2.2. IS) 

80 C to 88 °C, 

Melt the substance to be examined carefully on a water-bath 
before introduction into the capillary tubes. Allow the tubes 
to stand in the refrigerator for 24 h or at 0 °C for 2 h. 

Acid value 

2 to 7. 

To 2,000 g (m g) in a 250 mL conical flask fitted with a 
reflux condenser add 40 mL of xyfenc R and a few glass 
beads. Heat with stirring until the substance is completely 
dissolved. Add 20 mL of ethanol (96 per cent) R and 3 mL of 
bmmothymol blue solution RS and titrate the hot solution with 
0.5 AJ alcoholic potassium hydroxide until a green colour 
persisting for at least 10 s is obtained (n, mL), Carry out a 
blank test (n 2 mL), Calculate the acid value using the 
following expression: 


28,05 (m - na) 

m 


Saponification value 

78 to 95, 

To 2.000 g (m g) in a 250 mL conical flask fined with a 
reflux condenser add 40 mL of xylene R and a Few glass 
beads. Heat with stirring until the substance is completely 
dissolved. Add 20 mL of ethanol (96 per cent) R and 20.0 mL 
of 0,5 Af alcoholic potassium hydroxide. Boil under a reflux 
condenser for 3 h. Add 1 mL of phenolphihaldn solution R1 
and titrate the hot solution immediately with 
0.5 Af hydrochloric add until the red colour disappears. 

Repeat the heating and titration until the colour no longer 
reappears on heating (n^ mL), Carry out a blank test 
(n 4 mL). Calculate the saponification value using the 
following expression: 


28.05 (n A ~ ns) 
m 


Total ash (2.4 J6) 

Maximum 0,25 per cent, determined on 2.0 g. 

STORAGE 

Protected from light. 


Pit Eur 


Carrageenan : 1 

* i 

(Ph. Eur , monograph 2138) *** 

PH Ear __— 

DEFINITION 

Polysaccharides extracted from different Rhodophyceae with 
boiling water or aqueous alkali solutions. Carrageenan is 
separated by alcohol precipitation, potassium chloride 
precipitation, gel pressing, drum drying or freezing. 

The alcohol used during separation and purification is 
generally 2 -propanoL The main components are potassium, 
sodium, calcium or magnesium salts of the sulfate esters of 
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u-galactose and 3,6-anhydro-D-galactose copolymers. They 
exist in different proportions depending on the biological 
origin of the polymer. 

The prevalent copolymers are designated as \- and 
X-carrageenan. 

CHARACTERS 

Appearance 

Yellowish, brownish, or white or almost white powder. 

Solubility 

Soluble in water giving a viscous or colloidal solution* 
insoluble in organic solvents. 

IDENTIFICATION 

A, Prepare a 20 g/L dispersion and heat in a water-bath at 
80 C. Mix 1 volume of this solution and about 4 volumes of 
water R and add 2-3 drops of a 0.5 g/L solution of methylene 
blue R in ethanol (96 per cent) R. A blue precipitate is formed. 

B. Infrared absorption spectrophotometry {2,2,24}. 

Preparation Prepare a 2 g/L solution of the substance to be 
examined; cast 4.5 mL of the solution into a plastic flat- 
bottomed weighing boat about 35 mm in diameter and allow 
to dry completely in an air-flow oven at 60 °C until a film, 
about 10 pm thick* is obtained (about 4 h). 

Carrageenan has strong* broad absorption bands, typical of 
all polysaccharides, in the 1000-1100 cm -1 region. 

Absorption maxima are 1065 cm ^ 1 and 1020 cm ! for 
gelling and non-gelling types, respectively. Other 
characteristic absorption bands and their intensities relative to 
the absorbance at 1050 cm 1 are shown in Table 2138,-L 


Table 2138.-L - Characteristic absorption bands for 
carrageenan identification by infrared absorption 
spectroph ot omet ry 


'Wavenumber 
(cm l ) 

Molecular structure 

Absorbance relative to the 
absorbance at 1050 cm’ 1 

K 

t 

X 

1220 - 1260 

Ester sulfate 

0.7 - 
1.2 

1,2 -2,0 

1.4 - 
2.0 

928 - 933 

3.6-Anhydro-0- 

galactose 

0.3 - 
0.6 

0.2 - 
0.5 

£ 0.2 

840 - 850 

Galactose -4-sulfate 

0.3 - 
0,5 

0,2 - 
0.4 

* 

825 * 830 

Galactose-2 sulfate 

* 

- 

0.2 - 
0.4 

810 - 820 

GalaCtose-6-sulfatc 

* 


0,1 - 
0.3 

800 - 805 

3,6'AnhydrQ-D- 
galactose-2- sulfate 

<0.2 

0,2 - 

0.4 

* 


Table 2138.-1 shows absorbance ratios corresponding to 
copolymer types isolated from carrageenans. Native extracts 
of carrageenan from most cold-water seaweed species 
comprise K-* l- and X-structures from the natural mix of 
haploid and diploid plants. Such extracts exhibit, in practice, 
the characteristic absorbance peaks of K-, t- and X-structures 
and yield absorbance ratios somewhere between the above- 
mentioned individual ranges. 

TESTS 

Viscosity {2,2, W) 

Minimum 5 mPa-s. Heat a 15 g/L dispersion (dried 
substance) at 80 a C for at least 15 min to dissolve. 
Compensate for any loss of water by evaporation, allow to 
cool to 75 °C and cany out the test at this temperature. 


Arsenic { 2 , 4 , 27 } 

Maximum 3.0 ppm, 

Cadmium { 2 , 4 , 27 ) 

Maximum 2.0 ppm. 

Lead { 2 , 4 , 27 } 

Maximum 5,0 ppm. 

Mercury ( 2 . 4 . 27 ) 

Maximum 1.0 ppm. 

Loss on drying ( 2 , 232 ) 

Maximum 12.0 per cent, determined on 1,000 g by drying in 
an oven at 105 C. 

Total ash ( 2 . 4.16 ) 

Maximum 40.0 per cent. 

Ash insoluble in hydrochloric add (2,8.1) 

Maximum 2.0 per cent. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15), Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory* 
part of the monograph since they also represent mandatory quality 
criteria, In such cases , a cross-reference to the tests described in the 
mandatory* pan is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency* 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as bring suitable for the purpose t but other methods can 
also be used Wherever results for a particular characteristic are 
reported) the control method must be indicated. 

The following characteristics may be relevant for carrageenan used 
as vtscosi ry - / nc re as ing agent 

Gel formation 

Prepare a 20 g/L dispersion and heat in a water-bath at 
80 C (solution A). Allow to cool; it becomes more viscous 
upon cooling and may form a gel 
To 10 mL of solution A, while still hot, add 4 drops of a 
100 g/L solution of potassium chloride R, mix and allow to 
cool. A 'brittle 1 gel indicates a carrageenan of a 
predominantly K-type; an 'elastic 1 gel indicates a 
predominantly t-type; if the solution does not form a gel, the 
carrageenan is of a predominantly X-type; a weak or pourable 
gel obtained on cooling indicates a carrageenan comprising a 
mixture of k- and X-types, which can be confirmed by 
infrared absorption spectrophotometry. 

Viscosity 

(see Tests). 

_ Ptlfr r 
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Carteolol Hydrochloride 

(Ph. Bur. monograph 1972) 


and enantiomer 
, HCI 



C l 6 H 2 5N 2 0 > CI 328.8 51781-21-6 

Action and use 

Beta-adrenoceptor antagonist. 

Preparation 

Carteolol Eye Drops 

PhBf __ 

DEFINITION 

5-[(2/?S)-3-[(l s 1 -Dime chyle thyl)amino] - 2 -hydroxypropoxy ]- 
3,4-dihydroquinolin-2( 1 /J)-one hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white crystals or crystalline powder. 

Solubility 

Soluble in water* sparingly soluble in methanol* slightly 
soluble in ethanol 96 per cent* practically insoluble in 
methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry {2.2.24). 

Comparison Ph. Eur reference spectrum of carteolol hydrochloride. 

B. It gives reaction (a) of chlorides (2.3.1). 


Mobile phase Mix 1 volume of methanol J?2, 20 volumes of 
acetonitrile R and 79 volumes of a 2.82 g/L solution of sodium 
hexanesulfonatc R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 252 nm. 

Injection 20 ftL, 

Identification of impurities Use the chromatogram supplied 
with carteolol for system suitability CRS to identify the peak 
due to impurity H. 

System suitability: 

— the chromatogram obtained with reference solution (c) is 
similar to the chromatogram provided with carteolol for 
system suitability* CRS ; the peaks due to impurity H and 
carteolol show base-line separation; 

— signaPto-noise razio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (d); 

— number of theoretical plates: minimum 6000, calculated for 
the principal peak in the chromatogram obtained with 
reference solution (a). 

Limits: 

— impurity H: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 0,2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0,10 per cent); 

— total: not more than half the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0.5 per cent); 

— - disregard limit: 0.2 times the area of the principal peak in 

the chromatogram obtained with reference solution (b) 
( 0,02 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 


TESTS 

Appearance of solution 

The solution is clear (2.2J) and colourless (2.2.2, 

Method IT) . 

Dissolve 0.300 g in water R and dilute to 10 mL with the 
same solvent, 

pH ( 2.2.3) 

5.0 to 6.0, 

Dissolve 0,250 g in carbon dioxide free water R and dilute to 
25 mL with the same solvent. 

Related substances 

Liquid chromatography (2,2.29), 

Test solution Dissolve 20,0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. 

Reference soltuion (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 10 mg of carteolol for system 
suitability CRS in the mobile phase and dilute to 5 mL with 
the mobile phase. 

Reference solution (d) Dilute 5.0 mL of reference solution (b) 
to 10.0 mL w r iih the mobile phase. 

Column: 

— size: l = 0,25 m,0 = 4.6 mm; 

— stationary phase: octadecylsUyl silica gel for chromatography R 
(5 pm). 


Sul fa led ash (2.4J4) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.250 g in 60 mL of ethanol (96 per cent) R . 

Add 5.0 mL of 0.0 / M hydrochloric acid. Carry out a 
potentiometric titration (2.2.20), using 0.1 Al sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 32.88 mg of 
C 16 H 25 N 2 0 3 CI, 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified imp unties H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use); A , B f 
C, D> E, F t G t I. 
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A. 4,6,7,8-tetrahydroquinoline-2,5 (17/,3f0-dione, 



Carvedilol 

(Pk> Eur monograph 1745) 



C24H26N3O4 406.5 72956-09-3 


B. 5-hydroxy-3,4-dihydroquinol in-2 (1 H)-o ne, 



C. 5-[ [(2/f5)-oxiran-2-yl]meihoxy] -3,4-dihydroquinolin- 
2(1//)-one, 



D, R = Cl, R' = H: 5-[(2/?S>3-chioro-2-hydroxypropoxy]- 
3,4-dihydroqumolin-2 (1H}-one, 

F. R - 0CH 3j R' - H: 5-[(2/?5)-2-hydroxy-3- 

m eth oxypropoxy ] - 3,4-di hydr oquinolin-2 (Iff) -one, 

G, R = OH, R' = H: ^-[(IR^lj^^ydToxypTopoxyl-Si^- 
dibydroquinoli n-2{ I //)H3tie, 

LR = NH-C(CHj) 33 R' - Br: 74>romo-5-[(2RS)-3-[(l,l- 
(dimethy lethy 1) amino] -2-hydroxyp ropoxyj -3,4- 
dihy droq uinolin~2( 1 H) -one, 




E. 5,5 1 (2-hydr oxypropan-1,3-diy 1)bis(oxy)]bis(3,4- 
dihydroquinolin-2 (1 H) -one), 


H* 5-[(2/?5)-3-[(1,1 -dimethylethyl)amino]-2- 
hydroxypropoxy ] qu inolin-2 {1 H) -one. 

--------- PftEif 


Action and use 

Beta-adrenoceptor antagonist; arteriolar vasodilator. 

Prepara tioti 

Carvedilol Tablets 

----- 

DEFINITION 

(2RS )-1 -(9H- Caibazol-4-y loxy) - 3- [ [2- 
(2-methoxyphenoxy) ethyl] amino] propan-2-ol * 

Content 

99,0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, Sparingly soluble in methylene 
chloride, slightly soluble in ethanol (96 per cent). It is 
practically insoluble in dilute acids. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison carvedilol CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in 2-propanol R f evaporate to dryness and record 
new spectra using the residues. 

TESTS 

Related substances 

Liquid chromatography ( 2 . 2 . 29 ). 

Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 25.0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1 *0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of carvedilol 
impurity C CRS in 5.0 mL of the mobile phase and dilute to 
100.0 mL with the mobile phase. Dilute 4.0 mL of die 
solution to 100.0 mL with the mobile phase. Dilute 1.0 mL 
of this solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of carvedilol for system 
suitability CRS (containing impurities A and D) in the mobile 
phase and dilute to 50.0 mL with the mobile phase. 

Column: 

— sise: l - 0,150 m, 0 = 4.6 mm; 

— stationary phase: end-capped octylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 55 °C. 

Mobile phase Dissolve 1.77 g of potassium dihydrogen 
phosphate R in water R and dilute to 650 mL with the same 
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solvent; adjust to pH 2.0 with phosphoric acid B and add 
350 mL of acetonitrile R r 
Flow rate l .0 mLmin. 

Detection Spectrophotometer at 240 nm. 

Injection 20 pL. 

Run rime 6 times the retention time of carvediloL 
Identified non of impurities Use the chromatogram supplied 
with carvedilol for system suitability CBS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and D; use the chromatogram 
obtained with reference solution (b) to identify the peak due 
to impurity C. 

Relative retention With reference to carvedilol (retention 
time = about 4 min): impurity A = about 03; 
impurity C = about 2*9; impurity D - about 3.8. 

System suitability: 

— resolution: minimum 3.5 between the peaks due to 
impurity A and carvedilol in the chromatogram obtained 
with reference solution (c); 

— signal-to-noise ram: minimum 10 for the peak due to 
impurity C in the chromatogram obtained with reference 
solution (b). 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 2 . 0 ; 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 0,2 per cent); 

— impurity D : not more than L5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— impurity C: not more titan the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) ( 0.02 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— sum of impurities other than C: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent); 

— disregard limit: 03 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent), 

Heavy metals (2.4.5) 

Maximum 10 ppm. 

Solvent dimethyl stdfoxide R, 

2.0 g complies with test H, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.231) 

Maximum 03 per cent* determined on 1 .000 g by drying in 
an oven at 105 X. 

Sulfated ash (2.4./ 4 ) 

Maximum 0.1 per cent, determined on 1 0 g. 

ASSAY 

Dissolve 0.350 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acuf determining the end-point 
p otentiome trica lly ( 2 . 2, 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 40.65 mg of 
C 24 H 26 N 2 O 4 . 

IMPURITIES 

Specified tmpunries A, C, D 


Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use) : B t 



A. J -|[9-[2-hydroxy-3-[[2- 

(2-me th oxyphenoxy) ethyl] am ino ] propyl] -9//-carbazoI-4- 
yi] oxy] -3- [ [ 2 - (2-methoxyphenoxy) ethyl] amino] propan-2-ol, 



B. 1,1 / -[[2-(2-methoxyphenoxy)ethyl]nitrilo]bis[3-(9//- 
carbazol -4-y ioxy) propan-2-ol ], 



and enantfomer 


C. {2RS)-\ -[benzyl[2-(2-methoxyphenoxy)ethyl]aiitino]-3- 
(9H-car b azo 1-4-yloxy )prop an-2-o!, 



D. 1 -(9/f-carbazoh4“y loxv )-3- [4- [2-hydroxy-3- [ [2- 

(2- methoxyphenoxy) ethyl] amino] propoxy] - 9/J-carb azol-9- 

yl]propan-2-ol. 

. _ ___ PtiEur 
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**** Temperature: 


* 

* 


***** 


Time 


Temperature 

i!CJ 


Column 


0* 55 


215 


Hydrogenated Castor Oil 

(Ph, Eur . monograph 1497) 

Action and use 

Excipient. 

PhEi* _ 

DEFINITION 

Fatty oil obtained by hydrogenation of Virgin Castor 
oil (0051), It consists mainly of the triglyceride of 
12 -hydroxystearic ( 12 -hydroxyoctadecanoic) acid. 

CHARACTERS 
Appearance 

Fine, almost white or pale yellow powder or almost white or 
pale yellow masses or flakes. 

Solubility 

Practically insoluble in water, slightly soluble in methylene 
chloride, very slightly soluble in anhydrous ethanol, 
practically insoluble in Ugh! petroleum. 

IDENTIFICATION 

A. Melting point (2*2*14): 83 C to 88 C* 

B. Hydroxyl value (see Tests}. 

C. Composition of fatty acids (see 

TESTS 

Acid value (2.5.1) 

Maximum 4.0, determined on 10*0 g dissolved in 75 mL of 
hot ethanol (96 per cmi) R. 

Hydroxyl value {2.5,3, Method A) 

145 to 165, determined on a warm solution. 

iodine value (2.5.4, Method A ) 

Maximum 5.0* 

Alkaline impurities 

Dissolve 1 *0 g by gentle heating in a mixture of 1.5 mL of 

cthand (96 per cent) R and 3 mL of tdttene R , Add 0.05 mL 

of a 0.4 solution of hromophmol blue R in ethanol 

(96 per cent) R. Not more than 0*2 mL of 0.01 M hydrochloric 

add is required to change the colour of the indicator to 

yellow. 

Composition of fatty acids (2.4.22) 

Use the mixture of calibrating substances in Table 2.4,22*-3. 
Test solution Introduce 75 mg of the substance to be 
examined into a 10 mL centrifuge tube with a screw cap. 
Dissolve in 2 mL of 1 J-dimethykthyl methyl ether R1 by 
shaking and heat gently (50-60 *C). Add, when still warm, 

1 mL of a 12 g/L solution of sodium R in anhydrous 
methanol R > prepared with the necessary precautions, and mix 
vigorously for at least 5 min. Add 5 mL of distilled water R 
and mix vigorously for about 30 s. Centrifuge for 15 min at 
1500 g. Use the upper layer. 

Reference solution Dissolve 50 mg of methyl 
12-hydroxystearate CRS and 50 mg of methyl stearate CRS in 
10.0 mLof IJ-dimethylethyl methyl ether Rl. 

Column: 

— material’, fused silica; 

— size: l - 30 m; 0 = 0.25 mm; 

— stationary phase : maaogol 20 000 R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R. 

Flow rate 0*9 mL/min* 

Split ratio 1:100. 


Injection port 250 

Detector 250 


Detection Flame ionisation. 

Injection 1 )JL 

Calculate the fraction of each fatty-acid using the following 
expression: 

A,.,, c/yjA,,.,. x 100 percent m/m 

A x ^ - corrected peak area of the fatty arid in the test 
solution: 

4r ( i ( t “ x ft 

ft = relative correction factor for the peak due to methyl 
12 -hydroxystearate: 

pj _ mjx A% r T 

rtf — “7 — 

Ai ir x 

R ( = 1 for peaks corresponding to each of the othcr 

spedfied fatty acids or any unspecified fatty acid; 
r«i ir = mass of methyl 12 -hvdroxystearate in the reference 
solution; 

m 2f r - mass of methyl stearate in the reference solution; 
A it r = area of any peak due to methyl 12 *hydroxystearate 
in the chromatogram obtained with the reference 
solution; 

A 2 , r = area of any peak due to methyl stearate in the 

chromatogram obtained with the reference solution; 
A itt - area of the peaks due to any specified or unspecified 
fatty acid methyl esters. 

Composition of the fatty acid fraction of the oil: 

— palmitic add : not more than 2*0 per cent; 

— stearic add : 7.0 per cent to 14,0 per cent; 

— arachidic acid: not more than 1.0 per cent; 

— 12-oxostearic acid: not more than 5.0 per cent; 

— 12-hydroxystearic acid : 78.0 per cent to 91.0 per cent; 

— any other fatty add : not more than 3.0 per cent* 

Nickel (2*4.31) 

Maximum 1 ppm. 

STORAGE 

In a well-filled container. 

IMPURITIES 



G 


A. 1 2-oxostearic add. 

__ PhEur 









1-432 Castor Oil 


2017 


Polyoxyl Castor Oil * * 

*+ * 

(Macmgolgiycewl Rkinokate , ** 

Ph Bur monograph 1082) 

Action and use 

Excipient. 

fflftf _ 

DEFINITION 

Contains mainly ricinoley] glycerol ethoxylated with 
30-50 molecules of ethylene oxide (nominal value), with 
small amounts of macrogol ricinoleate and of the 
corresponding free glycols, It results from the reaction of 
castor oil with ethylene oxide. 

CHARACTERS 

Appearance 

Clear, yellow viscous liquid or semi-solid. 

Solubility 

Freely soluble in water, very soluble in methylene chloride, 
freely soluble in ethanol (96 per cent). 

Relative density 

About 1.05. 

Viscosity 500 mPa s to 800 mPa s at 25 C. 

IDENTIFICATION 

A. Iodine value (see Tests). 

B. Saponification value (see Tests). 

C. Thin-layer chromatography (2.2,27). 

Test solution To 1 g of the substance to be examined add 
100 ml of a 100 g/L solution of potassium hydroxide R and 
boil under a reflux condenser for 30 min. Allow' to cool 
Acidify the solution with 20 mL of hydrochloric add R . Shake 
the mixture with 50 mL of ether R and allow to stand until 
separation of the layers is obtained. Transfer the dear upper 
layer to a suitable tube, add 5 g of anhydrous sodium sulfate R, 
dose the tube and allow to stand for 30 min. Filter and 
evaporate the filtrate to dryness on a water-bath. Dissolve 
50 mg of the residue in 25 mL of ether R. 

Reference solution Dissolve 50 mg of ricindeic acid R in 
methylene chloride R and dilute to 25 mL with the same 
solvent. 

Plate TLC octadecylsilyl silica gel plate R. 

Mobile phase methylene chloride R, glacial acetic acid R, 
acetone R (10:40:50 VIVIV). 

Application 2 pL. 

Development Over a path of 8 cm. 

Drying In a current of cold air. 

Detection Spray with an 80 g/L solution of phosphomolybdic 
add R in 2-propanol R and heat at 120 °C for 1-2 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and colour to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Place about 2 g of the substance to be examined in a test- 
tube and add 0.2 mL of sulfuric add R. Close the tube using 
a stopper fitted with a glass tube bent twice at right angles. 
Heat the tube until white fumes appear. Collect the fumes in 
1 mL of mercuric chloride solution R. A white precipitate is 
formed and the fumes turn a filter paper impregnated with 
alkaline potassium tetraiodomercurate solution R black. 


TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension III (2.2.1) and not more intensely coloured than 
reference solution BY 5 (2,2.2, Method II), If intended for use 
in the manufacture of parenteral preparations, solution S is 
not more intensely coloured than reference solution BY*, 
(22.2, Method IF). 

Alkalinity 

Dissolve 2,0 g in a hot mixture of 10 mL of water R and 
10 mL of ethanol (96 per cent) R, Add 0.1 mL of bromothymol 
blue solution RJ. Not more than 0.5 mL of 0.1 M hydrochloric 
acid is required to change the colour of the indicator to 
yellow. 

Acid value (2.5, /) 

Maximum 2.0, determined on 5.0 g. 

Hydroxyl value (25.3, Method A) 

See Table 1082,-L 
Iodine value (2.5.4) 

25 to 35, 

Saponification value (2.5.6) 

See Table 1082.-1. 


Table 1082.-1 


Ethylene oxide units per 

Hydrofcyi value 

Saponification value 

molecule (nominal value) 



30 - 35 

65 - 82 

60-75 

SO 

48 - 68 

38 - 52 


Residual ethylene oxide and dioxan ( 2.4.25) 

Maximum 1 ppm of residual ethylene oxide and 10 ppm of 
residual dioxan. 

Heavy metals ( 2 , 4 . 8 ) 

Maximum 10 ppm. 

12 mL of solution S, filtered if necessary, complies with 
test A, Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 

Water ( 2 . 5 . 11 ) 

Maximum 3.0 per cent, determined on 2.000 g. 

Total ash ( 2 . 4 . 16 ) 

Maximum 0.3 per cent, determined on 2,0 g. 

STORAGE 

Protected from light. 

LABELLING 

The label states: 

— the amount of ethylene oxide reacted with castor oil 
(nominal value), 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

__* Ptt£ur 
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Castor Oil 1-433 


Hydrogenated Polyoxyl Castor Oil ****** 

% *** 

(Macrogolglycerol Hydroxystearate } Ph. Eur, 
monograph WBS) 

Ph&x ____ 

DEFINITION 

Contains mainly tris(12-hydroxysiearyl) glycerol ethoxy I ated 
with 7 to 60 molecules of ethylene oxide (nominal value), 
with small amounts of macrogol hydroxystearate and of the 
corresponding free glycols* It results from the reaction of 
hydrogenated castor oil with ethylene oxide. 

CHARACTERS 

Appearance 

— if less than 10 units of ethylene oxide per molecule: 
yellowish, turbid, viscous liquid; 

— if more than 20 units of ethylene oxide per molecule: 
white or yellowish semi-liquid or pasty mass. 

Solubility 

-— if less than 10 units of ethylene oxide per molecule: 
practically insoluble in water, soluble in acetone, 
dispersible in ethanol (96 per cent); 

— if more than 20 units of ethylene oxide per molecule: 
freely soluble in water, in acetone and in ethanol 

(96 per cent), practically insoluble in light petroleum* 

IDENTIFICATION 

A. Iodine value (see Tests)* 

B. Saponification value (see Tests), 

C. Thin-layer chromatography ( 2 . 2 . 27 ), 

Test solution To 1 g of the substance to be examined, add 
100 mL of a 100 g/L solution of potassium hydroxide R and 
boil under a reflux condenser for 30 min. Allow to cool. 
Acidify the solution with 20 mL of hydrochloric add R. Shake 
the mixture with 50 mL of ether R and allow to stand until 
separation of the layers is obtained. Transfer the dear upper 
layer to a suitable tube, add 5 g of anhydrous sodium sulfate /?, 
dose the tube and allow to stand for 30 min. Filter and 
evaporate the filtrate to dryness on a water-bath, Dissolve 
50 mg of the residue in 25 ml, of ether R. 

Reference solution Dissolve 50 mg of 12-hydroxystearic acid R in 
methylene chloride R and dilute to 25 mL with the same 
solvent* 

Plate TLC octadccylsilyl silica gel plate R, 

Mobile phase methylene chloride /?, glacial acetic add R, 
acetone R (10:40:50 VlVfV). 

Application 2 [xL. 

Development Over a path of 8 cm. 

Drying In a current of cold air. 

Detection Spray with a 80 g/L solution of phosphomdybdic 
add R in 2-pmpanol R and heat at 120 C for about 1-2 min* 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and colour to the 
principal spot in the chromatogram obtained with the 
reference solution, 

D. Place about 2 g in a test-tube and add 0,2 mL of sulfuric 
add R * Close the tube using a stopper fined with a glass tube 
bent twice at right angles. Heat the tube until white fiimes 
appear. Collect the fumes in 1 mL of mercuric chloride 
solution R , A white precipitate is formed and the fumes turn a 
filter paper impregnated with alkaline potassium 
tetraiodomercurate solution R black. 


TESTS 
Solution S 

Dissolve 5.0 g of macrogolglycerol hydroxystearate with less 
than 40 units of ethylene oxide per molecule in a mixture of 
50 volumes of acetone R and 50 volumes of anhydrous 
ethanol R and dilute to 50 mL with the same mixture of 
solvents. 

Dissolve 5*0 g of macrogolglycerol hydroxystearate with 
40 units or more of ethylene oxide per molecule in carbon 
dioxide-free water R and dilute to 50 mL with the same 
solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension III (2.2.1) and not more intensely coloured than 
reference solution BY C (2*2*2, Method II). 

Alkalinity 

To 2 mL of solution S add 0.5 mL of bromothymol blue 
solution Rl. The solution is not blue. 

Acid value (2.5.1) 

Maximum 2*0, determined on 5*0 g. 

Hydroxyl value (2.5,5, Method *4) 

See Table 1083.-I* 

Iodine value (2*5,4) 

Maximum 5*0. 

Saponification value (2.5.6) 

See Table 1083.-1. 


Table 1083.-1 


Ethylene oxide units per 
molecule (nominal value) 

Hydroxyl value 

Saponification value 

7 

115 * 135 

125 * 140 

25 

70 90 

70 - 90 

40 

5 7 - 

45 - 69 

60 

45 *67 

40 - 51 


Residual ethylene oxide and dioxan ( 2,4,25) 

Maximum 1 ppm of residual ethylene oxide and 10 ppm of 
residual dioxan. 

Heavy metals (2.4,5) 

Substances soluble in acetondanhydrous ethanol Maximum 
10 ppm. 

12 mL of solution S complies with test B. Prepare the 
reference solution using lead standard solution (1 ppm Pb) 
obtained by diluting lead standard solution (100 ppm Pb) R 
with a mixture of equal volumes of acetone R and anhydrous 
ethanol R. 

Substances soluble in water Maximum 10 ppm* 

12 mL of solution S complies with limit test A. Prepare the 
reference solution using lead standard solution (l ppm Pb) R. 

Water (2.5,12) 

Maximum 3*0 per cent, determined on 2.000 g. 

Total ash (2.4,16) 

Maximum 0*3 per cent, determined on 2*0 g. 

LABELLING 

The label states the number of ethylene oxide units per 
molecule (nominal value). 

_ FtiEur 
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Refined Castor Oil * * 

* * 

(Plv Eitr ■* monograph 2367) ** 

PUBr __ 

DEFINITION 

Fatty oil obtained from the seeds of Ricinus communis L, 
by cold expression. It is then refined* A suitable antioxidant 
may be added* 

PRODUCTION 

During the expression step* the temperature of the oil must 
not exceed 50 C, 

CHARACTERS 

Appearance 

Clear* almost colourless or slightly yellow, viscous, 
hygroscopic liquid. 

Solubility 

Slightly soluble in light petroleum, miscible with ethanol 
(96 per cent) and with glacial acetic acid* 

Relative density 

About 0.958. 

Refractive index About 1.479. 

Viscosity About 1000 mPa s. 

IDENTIFICATION 

Ftrrf identification J3> C 
Second identification A, B 

A* A mixture of 2 mL of the substance to be examined and 
8 mL of ethanol (96 per cent) R is clear (2*2*/). 

B* Specific absorbance (see Tests)* 

C. Composition of fatty acids (see Tests)* 

TESTS 

Appearance 

The substance to be examined is clear (2.2, /) and not more 
intensely coloured (2*2*2, Method II) than 20 mL of a 
mixture of 0.25 mL of blue primary solution* 0.25 mL of red 
primary solution, 0.8 mL of yellow primary solution* and 
18*7 mL of a solution prepared by diluting 4.0 mL of 
hydrochloric arid Rl to 100,0 mL with water R. 

Optical rotation (2,2,7) 

+ 3.5 to + 6*0°, 

Specific absorbance (2.2*25) 

Greater than 0.7 and maximum l ,5, determined at the 
absorption maximum at 270 nm. 

To 1*00 g add ethanol (96 per cent) R and dilute to 100.0 mL 
with the same solvent* 

Acid value (2*5*/) 

Maximum 0 . 8 * 

Dissolve 5,00 g in 25 mL of the prescribed mixture of 
solvents* 

Hydroxyl value (2.5.3, Method A) 

Minimum 160. 

Peroxide value (2.5,5, Method A) 

Maximum 5*0* 

Uusaponiliable matter (2.5.7) 

Maximum 0,8 per cent, determined on 5*0 g. 

Oil obtained by extraction and adulteration 

In a ground-gj ass-stoppered rube about 125 mm long and 
18 mm in internal diameter, thoroughly mix 3 mL of the 
substance to be examined with 3 mL of carbon disulfide /f. 
Shake for 3 min with 1 mL of sulfuric arid /?, The mixture is 


less intensely coloured than a freshly prepared mixture of 
3.2 mL of ferric chloride solution /?/, 2*3 mL of water R and 
0,5 mL of ddute ammonia RL 

Composition of fatty acids 

Gas chromatography (2.4.22) with the following 
modifications. 

Use the mixture of calibrating substances in Table 2.4.22.-3. 
Test solution Introduce 75 mg of the substance to be 
examined into a 10 mL centrifuge tube with a screw cap. 
Dissolve in 2 mL of Ijl-dimethyUthyl methyl ether R! with 
shaking and heat gendy (50*60 C). To the still-warm 
solution, add 1 mL of a 12 g/L solution of sodium R in 
anhydrous methanol R> prepared with the necessary 
precautions, and shake vigorously for at least 5 min. 

Add 5 mL of distilled water R and shake vigorously for about 
30 s. Centrifuge for 15 min at 1500 g * Use the upper layer. 
Reference solution Dissolve 50 mg of methyl ridnoleate CRS and 
50 mg of methyl stearate CRS in 10,0 mL of l J-dimcthykthyl 
methyl ether RL . 

Column: 

— material: fused silica; 

— size: / = 30 m, 0 - 0.25 mm; 

— stationary phase : rnacrvgol 20 000 R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R. 

Flow rate 0.9 mlAnin. 

Split ratio 1:100 . 

Temperature: 



Time 

(min) 

Temperature 

(*Q 

Column 

0 - 55 

Z15 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pL* 

Calculate the percentage content of each fatty add by the 
normalisation procedure. 

Correa the area of the peak due to methyl ridnoleate, by 
multiplying by a factor R calculated using the following 
expression: 

mt x A 2 
Ai X 1717 

ni v ~ mass of methyl ridnoleate in the reference solution; 
m 2 - mass of methyl stearate in the reference solution; 

A\ - area of the peak due to methyl ricinoleate in the 

chromatogram obtained with the reference solution; 
A 2 - area of the peak due to methyl stearate in the 

chromatogram obtained with the reference solution. 

Composition of the fatty-arid fraction of the oil : 

— palmitic arid: maximum 2.0 per cent; 

— stearic arid: maximum 2,5 per cent; 

— oleic acid: 2.5 per cent to 6.0 per cent; 

— Undeic arid: 2.5 per cent to 7.0 per cent; 

— Unotenic acid: maximum 1,0 per cent; 

— eicosenoic arid : maximum 1,0 per cent; 

— ririnoleic arid: 85.0 per cent to 92*0 per cent; 

— any other fatty arid : maximum 1 *0 per cent. 
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Water (2.5.52) 

Maximum 03 per cent, or maximum 0.2 per cent if intended 
for use in the manufacture of parenteral preparations, 
determined on LOO g* 

STORAGE 

In an airtight, welbfilted container, protected from light. 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations, 

_____. PfiEuf 


Virgin Castor Oil 

Castor Oil 

(Pk* Eur. monograph 0051) 

Action and use 

Stimulant laxative; emollient. 

Preparation 

Zinc and Castor Oil Ointment 


* * * 

* it 

* * 

it * 

*** 


PhEut ____ _ 

DEFINITION 

Fatty oil obtained by cold expression from the seeds of 
Ricinus communis L, A suitable antioxidant may be added. 

PRODUCTION 

During the expression step, the temperature of the oil must 
not exceed 50 G. 

CHARACTERS 

Appearance 

Clear at 40 C, slightly yellow, viscous, hygroscopic liquid. 

Solubility 

Slightly soluble in light petroleum, miscible with ethanol 
(96 per cent) and with glacial acetic add. 

Relative density' 

About 0.958. 

Refractive index About 1.479, 

IDENTIFICATION 

First identification B y C, 

Second identification A, B. 

A. A mixture of 2 mL of the substance to be examined and 
8 mL of ethanol (96 per cetu) R is clear { 2.2 . /)* 

B. Specific absorbance {see Tests). 

C. Composition of fatty acids (see Tests). 

TESTS 

Optical rotation (2.2.7) 

4* 33 5 to + 6*0** 

Specific absorbance (2.2.25) 

Maximum 0.7, determined at the absorption maximum at 
270 nm. 

To LOO g add ethand (96 per cent) R and dilute to 100,0 mL 
with the same solvent. 

Acid value (2.5. /) 

Maximum 13* 

Dissolve 5.00 g in 25 mL of the prescribed mixture of 
solvents. 


Hydroxyl value (2.5.i, Method A) 

Minimum 160. 

Peroxide value (2.5*5, Method A) 

Maximum 10.0. 

Unsaponifiable matter (2.5. 7) 

Maximum 0.8 per cent, determined on 5.0 g. 

Composition of fatty' adds 

Gas chromatography {2A 22) with the following 
modifications* 

Use the mixture of calibrating substances in Table 2.4.22*-3* 
Test sdution Introduce 75 mg of the substance to be 
examined into a 10 mL centrifuge tube with a screw cap. 
Dissolve in 2 mL of IJ-dimethykthyl methyl ether Rl with 
shaking and heat gently (50-60 C). Add, while still warm, 

I mL of a 12 g/L solution of sodium R in anhydrous 
methanol /f, prepared with the necessary precautions, and mix 
vigorously for at least 5 min* Add 5 mL of distilled tvater R 
and mix vigorously for about 30 s. Centrifuge for 15 min at 
1500 g. Use the upper layer. 

Reference solution Dissolve 50 mg of methyl ricinoleate CRS and 
50 mg of methyl stearate CRS in tO.O mL of IJ-dmteihylethyl 
methyl ether Rl. 

Column: 

— material: fused silica; 

— size: l = 30 m, 0 ~ 0.25 mm; 

— stationary phase: maavgol 20 000 R (film thickness 
0*25 pm). 

Carrier gas helium for chromatography R , 

Flow rate 0*9 mL/min. 

Split ratio 1:100. 

Temperature'. 



Time 

(min) 

Temperature 

("Cl 

Column 

0 * 55 

215 

Injection port 


250 

Detector 


250 


Detection Flame ionisation* 

Injection I pL* 

Calculate the percentage content of each fatty acid by the 
normalisation procedure. 

Correa the area of the peak due to methyl ricinoleate, by 
multiplying by a factor R calculated using the following 
expression: 


mi x A 2 
A\ x m -2 


ihj = mass of methyl ricinoleate in the reference solution; 

m 2 = mass of methyl stearate in the reference solution; 

A | = area of the peak due to methyl ricinoleate in the 

chromatogram obtained wtith the reference solution; 
A 2 - area of the peak due to methyl stearate in the 

chromatogram obtained with the reference solution. 

Composition of the fatty-acid fraction of the oil: 

— palmitic acid : maximum 2,0 per cent; 

— stearic acid: maximum 2.5 per cent; 

— oleic acid : 23 per cent to 6.0 per cent; 

— linoleic add : 2*5 per cent to 7.0 per cent; 

— imolenic add : maximum 1.0 per cent; 

— eicosettdc add : maximum 1.0 per cent; 
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— ricindkk add : 85*0 per cent to 92-0 per cent; 

— any odur fatty acid : maximum 1.0 per cent* 

Water 0 2.5.32) 

Maximum 03 per cent, determined on LOO g. 

STORAGE 

In an airtight* well-filled container, protected from light* 

__ PtoEar 


Cefaclor 

(Pk Eur. monograph 0986) 


COoH 



C r 5 H i 4 CIN 3 O 4 S ,H^O 385*8 70356-03-5 

Action and use 

Cephalosporin antibacterial. 

Preparations 

Cefaclor Capsules 
Cefaclor Oral Suspension 
Prolonged-release Cefaclor Tablets 

PhEur^ _____ _ __ 

DEFINITION 

( 6 /?, 7 iQ-7 -1 [{2J?)-2-Amino-2-phenyl acetyl] amino] -3-chloro- 
8 - 0 x 0 -5-thia -1 -azabieyclo[4.2.0]oct-2-ene*2-carboxylic acid 
monohydrate. 

Semi-synthetic product derived from a fermentation product. 

Content 

96,0 per cent to 102*0 per cent of C^H^jClN^OiS 
{anhydrous substance)* 

CHARACTERS 

Appearance 

White or slighriy yellow powder. 

Solubility^ 

Slightly soluble in water, practically insoluble in methanol 
and in methylene chloride. 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2.24). 

Comparison cefaclor CRS . 

TESTS 

pH (22.3) 

3.0 to 4.5. 

Suspend 0,250 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation (2.2. 7) 

+ 101 to + II 1 (anhydrous substance). 

Dissolve 0*250 g in a 10 gfL solution of hydrochloric add R 
and dilute to 25.0 mL with the same solution. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 10.0 mL of a 2.7 g/L solution of sodium 


dihydrogen phosphate R adjusted to pH 2.5 with phosphoric 
add R . 

Reference solution (a) Dissolve 2.5 mg of cefaclor CRS and 
5*0 mg of delta-3-cefaclor CRS (impurity D) in 100.0 mL of a 
2.7 g/L solution of sodium dihydrogen phosphate R adjusted to 
pH 2*5 with phosphoric add R. 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
100*0 mL with a 2.7 g/L solution of sodium dihydrogen 
phosphate R adjusted to pH 2.5 with phosphoric add /?, 
Column : 

— size: l = 0.25 m, 0 = 4.6 mm; 

— Stationary phase: end*eapped oaadecyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: 7.8 g/L solution of sodium dihydrogen 
phosphate R adjusted to pH 4.0 with phosphoric add R; 

— mobile phase B: mix 450 mL of acetonitrile R with 550 mL 
of mobile phase A; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0'30 

95 * 75 

5 *25 

30 *45 

75 * & 

25*100 

45 - 55 

0 

100 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 jiL. 

System suitability, reference solution (a); 

— resolution: minimum 2 between the peaks due to cefaclor 
and impurity D; if necessary, adjust the acetonitrile 
content in the mobile phase; 

— symmetry' factor, maximum 1.2 for the peak due to 
cefaclor; if necessary, adjust the acetonitrile content in the 
mobile phase. 

Limits: 

— any impurity: for each impurity, not more than 0.5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(2 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(0.1 per cent). 

Heavy metals (2.4.8) 

Maximum 30 ppm. 

1,0 g complies with test C. Prepare the reference solution 
using 3 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5. JZ) 

3.0 per cent to 6.5 per cent, determined on 0.200 g. 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 15.0 mg of the substance to be 
examined in the mobile phase and dilute to 50*0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 15.0 mg of cefaclor CRS in the 
mobile phase and dilute to 50.0 mL with the mobile phase. 
Reference solution (b) Dissolve 3.0 mg of cefaclor CRS and 
3*0 mg of delta-3-cefador CRS (impurity D) in the mobile 
phase and dilute to 10.0 mL with the mobile phase. 
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Column: 

— size: l = 0,25 m, 0 = 4*6 mm; 

— stationary phase: octadecylsilyl silka gel for chromatography R 
(5 jim). 

Mobile phase Add 220 mL of methanol R to a mix cure of 
780 mL of water R , 10 mL of triethylamine R and 1 g of 
sodium pemanestdfonate R , then adjust to pH 2.5 with 
phosphoric add R. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 265 ran, 

Injection 20 |fL, 

System suitability: 

— resolution: minimum 2.5 between the peaks due to cefaclor 
and impurit> r D in the chromatogram obtained with 
reference solution (b); if necessary, adjust the 
concentration of methanol in the mobile phase; 

— symmetry factor, maximum L5 for the peak due to cefaclor 
in the chromatogram obtained with reference solution (b)j 

— repeatability: maximum relative standard deviation of 
1,0 per cent after 6 injections of reference solution (a). 

IMPURITIES 

H HH 2 

G X ” ,H 

A. (2f?)-2-amino-2-phen>1acetic acid (phenylglycine), 


COaH 



B. (7K) -7-amino-3 -chloro-B-oxo- 5-ih ia-1 - 
azabicydo [■4.2,0)oct-2-ene-2-carboxy lie add, 



C. (6/?,7/?)-7-[[(2S)-2-amino~2-phenylacetyl] amino] -3- 
chloro-8-oxo-5-thia-1 -a2abkydo[4.2.0] oct-2-ene-2-carboxy lie 
add. 



D* (2/?,6i? 3 7/?)- and (2S J 6R 3 7/e)-7-[[(2R)“2-amino-2- 
phenylacetyl | amino] -3-chloro-8-oxo-5-thia- 
l -azabicyclo [4*2,0] oct- 3- ene- 2-carboxyl i c a cid (del ta- 3 - 
cefaclor), 


O 



E. 2-[[(2I?)*2-amino-2-phenylacetyl]amino]-2-(5-chloro-4- 
oxo-3,4-dihydro- 2 H- 1,3-thiazin-2-yI) aceti c add, 



F. 3-phcnylpyrazin-2-ol, 



and spimer a I C‘ 


G. (2R&RJK)- and (25 J 6i? 1 7/f)-7-[t(2/?)-2-ammo-2- 
phenylacetyl]amino]-3-methylene-8-oxcH5-thia-1 - 
azabicyclo [4.2.0] octane-2-c arboxy lie add (isocefalexine), 



H* (6i?,7i?)-7-[[C2K)-2-l[(2J?)-2-amino-2- 
p henylacety 1] amino] -2-ph cny 1 acetyl] a mino] - 3-chJoro-8-oxo-5- 
thia-1 -azab icyclo [4,2,0] oct-2-ene-2-car boxy lie add 
(A-phenylglycyl cefaclor). 

___ Ph£t* 


Cefadroxil Monohydrate 

(Ph. Euk monograph 0813) 


CO?H 



C I 6 H, 7 Nj05S^0 38L4 66592-87-8 

Action and use 

Cephalosporin antibacterial. 

Preparations 

Cefadroxil Capsules 
Cefadroxil Oral Suspension 

PftEt* __ 

DEFINITION 

(6fl,7K)-7-[ [(2H)-2-Amino-2- 

(4-hydroxyphenyl) acetyl] am ino]-3-methyl-8-oxo-5-thia-1 - 
azabicycIo[4*2,0]oct-2-ene-2-carboxylic add monohydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, very slightly soluble in ethanol 
(96 per cent). 
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ID BI'JTIFl C ATI ON 

Infrared absorption spectrophotometry {2,2.24)* 

Comparison cefadroxil CRS. 

TESTS 

pH (22.5} 

4.0 to 6.0, 

Suspend 1.0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Specific optical rotation {2,2,7) 

+ 165 to + 178 (anhydrous substance). 

Dissolve 0,500 g in water R and dilute to 50.0 mL with the 
same solvent. 

Related substances 

Liquid chromatop-aphy {2.2,29}. 

Ten solution Dissolve 50,0 mg of the substance to be 
examined in mobile phase A and dilute to 50,0 mL with 
mobile phase A. 

Reference solution (a) Dissolve 10.0 mg of d-oe- 
(4 hydroxy phenyl) glycine CRS (impurity A) in mobile phase A 
and dilute to \ 0,0 mL with mobile phase A. 

Reference solution (b) Dissolve 10,0 mg of 7~ 
aniinodesacetoxycephabsporank acid CRS (impurity B) in 
phosphate buffer solution pH 7,0 R5 and dilute to 10.0 mL 
with the same buffer solution. 

Reference solution (c) Dilute 1,0 mL of reference solution (a) 
and 1.0 mL of reference solution (b) to 100,0 mL with 
mobile phase A, 

Reference solution (d) Dissolve 10 mg of dimethylformamide R 
and 10 mg of dimethylacetamide R in mobile phase A and 
dilute to 10.0 mL with mobile phase A. Dilute 1.0 mL of 
this solution to 100.0 mL with mobile phase A. 

Reference solution (e) Dilute 1,0 mL of reference solution (c) 
to 25,0 mL with mobile phase A, 

Column: 

— me: / = 0.10 m, 0 = 4.6 mm, 

— stationary phase: spherical oetadecybUyl silica gel for 
chromatography R (5 pm), 

Mobile phase ; 

— mobile phase A: phosphate buffer solution pH 5.0 R, 

— mobile phase B: methanol R2, 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 * 1 

98 

: 

l - 20 

98*70 

2*30 


Flow rate 1.5 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of the test solution and reference 
solutions (c) f (d) and (e). 

Relative retention With reference to cefadroxil (retention 
time = about 6 min): dimethylformamide = about 0.4; 
dimethylacetamide = about 0.75. 

System suitability: 

— resolution: minimum 5.0 between the peaks due to 
impurities A and B in the chromatogram obtained with 
reference solution (c), 

— signal-to-noise ratio: minimum 10 for the 2 nd peak in the 
chromatogram obtained with reference solution (e). 


Limits: 

— impurity A: not more than the area of the l 11 peak in the 
chromatogram obtained with reference solution (c) 

(1.0 per cent), 

— any other impurity, for each impurity, not more than the 
area of the 2 nd peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent)* 

— total: not more than 3 times the area of the 2 nd peak in 
the chromatogram obtained with reference solution (c) 
(3.0 per cent), 

— disregard limit: 0,05 times the area of the 2 nd peak in the 
chromatogram obtained whh reference solution (c) 

(0.05 per cent); disregard the peaks due to 
dimethylformamide and dimethylacetamide, 

AT,A^DimethylaniIine (24.26, Method B) 

Maximum 20 ppm. 

Water (2.5.12) 

4.0 per cent to 6,0 per cent, determined on 0.200 g, 
Sulfated ash {2,4,14} 

Maximum 0.5 per cent, determined on 1.0 g, 

ASSAY 

Liquid chromatography (2, 2.29), 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of cefadroxil CRS in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (b) Dissolve 5 mg of cefadroxil CRS and 
50 mg of amoxicillin trihydrate CRS in the mobile phase and 
dilute to 100 mLwith the mobile phase. 

Column: 

— size: l - 0,25 m, 0 - 4.6 mm, 

— stationary phase : octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase acewnimk a 2,72 g/L solution of potassium 
dihydrogen phosphate R (4:96 VIV), 

Flow rate l mLmin. 

Detection Spectrophotometer at 254 nm. 
injection 20 pL. 

System suitability: reference solution (b): 

— resolution: minimum 5,0 between the peaks due to 
cefadroxil and to amoxicillin. 

Calculate the percentage content of cefadroxil. 

STORAGE 

Protected from light . 

IMPURITIES 

H NH 2 

A. (2/?)-2-amino-2-(4-hydroxyphenyl) acetic acid, 


cq 2 h 



h H 


B. (6R % 1R) -7-amino-3-methyl-8-oxo- 5-thia-1 - 
azabicydo|4,2.0]oct-2-ene-2'Carboxylic acid (7-ADCA), 
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and epimef at C* 


(4-hy droxyphenyl) acetyl ] amino] carboxy me thyl] - 5-methy I -5 *6- 
dihydro-2//-1,3-tbiazine-4-carboxylic acid, 


Cefalexin Monohydrate 

(Pk Eur. monograph 0708) 



COjH 

."rfr" 


H z O 



D. {6i?, 7 i?) -7- [ ((25)-2-amino-2- 

(4-hydroxypheny 1) acetyl] amino] -3~methyL8-oxo-5"thia-1- 
azabicyclo [ 4.2.0] o ct-2 -ene-2-carboxy lie aci d (i .-cefadroxil), 


C l6 H l7 Nj0 4 S ) H 2 0 365.4 23325-78-2 

Action and use 

Cephalosporin antibacterial. 

Preparations 
Cefalexin Capsules 
Cefalexin Oral Suspension 
Cefalexin Tablets 

PhEur _ 


nh 2 

and enartliomsr 


E* (6/?S)-3-(aminomethylene)-6- 
(4-hydroxyphenyl) pi pe rarine-2 5 5 -dione, 




at c* 


F* [(2K)-2-[ L(2/?5)^2-amino-2- 

(4-hydroxypbenyl) ace tyl] amino]-2- 
(4-hy droxyphenyl) acetyl] a mi n o] -3-methyl-8*oxo-5 -thia-1 - 
azabicyclo[4*2.0] oct-2-ene-2-carboxylic acid, 

HO 

o^t chi 


G. 3-hydroxy- 4- tnethylthiophe n- 2( 5 H)- one, 


H. (6i?j 1R )-7 - [ (2,2-di m e thyIpropanoyl) amino] -3 -methyl-8- 
oxo-5-thia-1 -azabicyclo[4*2.Q]oct-2-ene-2-carboxylic acid 
(7-ADCA pivalamide). 

_ PfiEur 




DEFINITION 

(OR JR) -7 - [ [(2R}-2- Amino-2-pheny lacety 1] amino] -3-methy i- 
8-oxo-5-thia-1 -azabicydo(4*2.0]oct-2-ene-2-carboxylie acid 
monohydrate. 

Semi-synthetic product derived from a fermentation product. 
Content 

95*0 per cent to 102*0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Sparingly soluble in water, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2. 2.24), 

Comparison cefalexin mmokydrate CHS. 

TESTS 
pH {2.2.3) 

4,0 to 5.5* 

Dissolve 50 mg in carbon dioxide-free water R and dilute to 
10 mL with the same solvent* 

Specific optica] rotation (2.2.7) 

+ 149 to + 158 (anhydrous substance). 

Dissolve 0.125 g in phthalate buffer solution pH 4.4 R and 
dilute to 25.0 mL with the same solvent* 

Related substances 

Liquid chromatography (2.2,29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A* 

Reference solution (a) Dissolve 10*0 mg of d -phenylgiyeine R in 
mobile phase A and dilute to 10*0 mL with mobile phase A. 
Reference solution (b) Dissolve 10.0 mg of 7- 
aminodesacetoxycephahsporank acid CRS in phosphate buffer 
solution pH 7.0 R5 and dilute to 10*0 mL with mobile 
phase A. 

Reference solution (c) Dilute LO mL of reference solution (a) 
and 1.0 mL of reference solution (b) to 100*0 mL with 
mobile phase A. 

Reference solution (d) Dissolve 10 mg of dimethylformannde R 
and 10 mg of dimethylamamide R in mobile phase A and 
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dilute to 10.0 mL with mobile phase A, Dilute LQ mL of 
this solution to 100,0 mL with mobile phase A. 

Reference solution (e) Dilute 1.0 mLof reference solution (c) 
to 20.0 mL with mobile phase A. 

Reference solution (f) Dissolve 10 mg of cefotaxime sodium CRS 
in mobile phase A and dilute to 10.0 mL with mobile 
phase A, To L0 mL of this solution add L0 mL of the test 
solution and dilute to 100 mL with mobile phase A. 

Column: 

— size. I = 0.10 m, 0 “ 4.6 mm; 

— stationary phase ; spherical octadecylsUyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: phosphate buffer solution pH 5 ,0 R] 

— mobile phase B: methanol R2; 


Time 

Mobile phase A 

Mobile phase 8 

(min) 

(per cent V/V) 

(per cent V/V) 

0 ■ 1 

98 

2 

t - 20 

98*70 

2* 30 


Flow rate 1 5 mL/min. 

Detection Spectrophotometer ai 220 nm. 

Injection 20 pL of the test solution and reference 
solutions (c), (d), (e) and (f). 

System suitability: 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B in the chromatogram obtained with 
reference solution (c) and minimum 1.5 between the 
peaks due to cefalexin and cefotaxime in the 
chromatogram obtained with reference solution £f). 

Limits: 

— impurity B: not more than the area of the 2 nd peak in the 
chromatogram obtained with reference solution (c) 

(LQ percent); 

— any other impurity, not more than the area of the 1 st peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent); 

— total : not more than 3 times the area of the l if peak in the 
chromatogram obtained with reference solution (c) 

(3.0 per cent); 

— disregard limit: the area of the 2 nd peak in the 
chromatogram obtained with reference solution (e) 

(0.05 per cent); disregard any peaks due to 

dime thy iformamide or dimethylaceramide. 

A-Dimethyl aniline (2. 4.26, Method B) 

Maximum 20 ppm. 

Water ( 2 . 5 . 12 ) 

4.0 per cent to 8.0 per cent, determined on 0.300 g. 

Sul fated ash (2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in water R and dilute to 100.0 mL with the same 
solvent. 

Reference solution (a). Dissolve 50.0 mg of cefalexin 
monohydrate CRS in water R and dilute to 100,0 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of cefradine CRS in 
20 mL of reference solution (a) and dilute to 100 mL with 
water R, 


Column: 

— size: l - 0.25 m 3 0 = 4,6 mm; 

— stationary phase: octadecylsUyl silica gel for chromatography R 
(5 pm). 

Mobile phase methanol /? s acetonitrile R, 13.6 g/L solution of 
potassium dihydrogen phosphate R t water R 
(2:5:10:83 VfVIVIV). 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL, 

System suitability: reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
cefalexin and cefradine. 

Calculate the percentage content of cefalexin monohydrate. 

STORAGE 

Protected from light. 

IMPURITIES 


H NHj 

Qr 


A. (2R)-2-amino-2-phenylacetic acid (ivphenylglycine) s 


COjH 



H H 


B. (6 R, 1R) *7-amino-3- me thyl -8-oxo- 5 -thia-1 - 
azabicyclol4.2.0]oct-2-ene-2-carboxyIic 
add(7-aminodesacetoxycephalosporanic acid, 7-ADCA), 



COjH 

H H 


CHj 


C. (6R,1R) -7- [ [(2/?) -2-[ [ (2i?)-2-amino-2 - 
phenylacetyl]aminol-2-phenylacetyllamino[-3-inethyl-8-oxo- 
5-ihia-1 -azabicyclo [4.2.0]oct-2-ene-2-carboxyiic acid. 



D. 3-hydroxy-4-methyllhiophen-2(5//)-one, 


HjC CH 3 
HjC 


VH 

H H 


CQzH 


E. (6RJR) -7-f(2*2-dimethyIpropanoyi)aminoJ-3-methy 1-8- 
oxo-5-thia-1 -azabicyclo J4.2.0] oct- 2- ene-2-carboxy li c acid 
(7-ADCA pivalamide), 
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and epimer at C* 


F. (2RSy6R, 7 K)-l -[[(2 J?)-2-a mi no-2-pheny lacety 1] am mo] -3- 
methyl-8-oxo-5-thia-1 -azabicyclo [4,2*0]oct-3-ene-2-carboxylic 
add (ddta-2-cefalexin), 

_ ..._ L _ - __ PhBr 


Cefalotin Sodium 

(Ph. Eur. monograph 0987) 



C l6 H 15 N 2 Na0 6 S 2 418.4 58-71-9 

Action and use 

Cephalosporin antibacterial. 

PhBir, _________ 

DEFINITION 

Sodium ( &RJR) -3-[(acety loxy)methyl] -8-oxo-7- [(chiophcn-2- 
yla cetyl)amino]-5 -thia-1 -azab tcyclo [4.2.G] oct-2-ene-2- 
carboxylate. 

Semi-synthetic product derived from a fermentation product. 

Content 

96*0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water, slightly soluble in anhydrous ethanol. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2-2 24). 

Comparison cefalotin sodium CRS. 

B. It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and its absorbance (2-2.25) at 
450 nm is not greater than 0.20* 

pH (12.3) 

4.5 to 7.0 for solution S. 

Specific optica] rotation (2.2.7) 

+ 124 to + 134 (anhydrous substance)* 

Dissolve 1.25 g in water R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 


Test solution (a) Dissolve 75.0 mg of the substance to be 
examined in water R and dilute to 25.0 mL with the same 
solvent. 

Test solution (b) Dilute 5,0 mL of test solution (a) to 
50.0 mL with water R t 

Reference solution (a) Dissolve 75,0 mg of cefalotin 
sodium CRS in water R and dilute to 25.0 mL with the same 
solvent. Dilute 5.0 mL of the solution to 50.0 mL with 
water R. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with water R . 

Reference solution (c) Mix 1 mL of test solution (a), 1 mL of 
hydrochloric acid Rl and 8 mL of water R . Heat at 60 C for 
32 min and cool to room temperature in iced water. Inject 
immediately. 

Reference solution (d) Dissolve 5 mg of cefalotin for impurity B 
identification CRS in water R and dilute to 5 mL with the 
same solvent. 

Column: 

— size: l = 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecybily! silica gel for 
chromatography R (5 Jim); 

— temperamre: 40 X. 

Mobile phase: 

— mobile phase A: mix 3 volumes of acetonitrile Rl and 
97 volumes of a L742 g/L solution of dspotassium 
hydrogen phosphate R previously adjusted to pH 2.5 with 
phosphoric add R\ 

— mobile phase B: mix 40 volumes of acetonitrile Rl and 
60 volumes of a 1.742 g/L solution of dipotassium 
hydrogen phosphate R previously adjusted to pH 2,5 with 
phosphoric add R> 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

{percent V/V) 

0 - 30 

1O0 -> 0 

0-> 1QG 

30-35 

0 

100 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference 

solutions (b)> (c) and (d). 

Relative retention With reference to cefalotin (retention 

time = about 26 min): impurity C = about 0,2; 

impurity B = about 0.7; impurity D = about 0,88; 

impurity A = about 0.96. 

System suitability: reference solution (c): 

— resolution: minimum 7.0 between the peaks due to 
impurity D and cefalotin* 

Limits: 

- impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
{L0 per cent); 

— impurity D: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— any other impurity: for each impurity, not more than 
0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3*0 per cent); 
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— disregard limit. 0.05 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent), 

AyV-Dime thy laniline (2.4.26, Method B) 

Maximum 20 ppm. 

2-Ethylhcxanotc acid (2.4.28) 

Maximum 0,5 per cent. 

Water (2,5. /2) 

Maximum 1.5 per cent, determined on 0.500 g. 

Bacterial endotoxins (2.6.14) 

Less than 0.13 IU/mg 3 if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Mix 14 volumes of acetonitrile R and 86 volumes 
of a 6.967 g/L solution of dipotassiimi hydrogen phosphate R 
previously adjusted to pH 6.0 with phosphoric acid R, 

Detection Spectrophotometer at 260 nm. 

Injection 5 pL of test solution (b) and reference solution (a). 
Run time 1,5 rimes the retention time of cefaiotin (retention 
time - about 10 min). 

Calculate the percentage content of Ct^H^N^NaO^Ss using 
the chromatogram obtained with reference solution (a) and 
taking into account the assigned content of cefaiotin 
sodium CRS. 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtightj tamper-proof container, 

IMPURITIES 

Specified impurities B, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, C. 



A. (6RJR) -3 -methyl-S-oxo-7- [ (thiophen-2-yiacetyl) amino] -5- 
thia-1 -azabicyelo [4.2,0j oct-2-e ne-2-carboxylie a cid 
(de acetoxy cefaiotin), 



B, (6Rf7R) -3- (hydroxymethyl) -8~dxo-7- ((thiophen 
yla cetyl) am ino]-5~thia-1 -azabicyclo [4.2.0] oct-2-ene-2- 
carboxylic acid (deacetylcefaiotin), 


COjH O 



H H 


C. (6Rf7R)-3- [(acetyloxy)tnethyl] -7-amino-8-oxo-5-thia-1 
azabicyclo[4.2.0]oct*2-ene-2-carboxylic acid (7-ACA) 3 



D. (5a/?;, 6i?)-6- [ (thi op hen-2-ylacety 1) amin o] -5a ,6-dihydro- 
3//,7//-azeto[2, l-*]furof3,4“d| [l 3 3]thiazine- l,7(4/^-dione 
(cefaiotin lactone). 

__ PnEur 


Cefamandole Nafate 

(Ph. Eur. monograph 1402) 


CQjHa 



Compound 

R 

Molecular Formula 


Cefamandole nafate 

CHO 

C„H,7N 6 Na0 6 Sj 

512,5 

Cefamandole sodium 

H 

C„H„N 6 Na0 5 S 2 

4&4.S 


Action and use 

Cephalosporin antibacterial. 

Pit Eur _ 

DEFINITION 

Mixture of sodium (6/?,7R)-7-[((2R)-2-(formyloxy>2- 
pheny lacety l ] am ino]-3* [ [{1 -methyl-1 H -tetrazoI-5 - 
y 1) sulfany l] methyl] -8-oxo-5-thia-1 -azabicydo [4.2.0] oct-2 -e ne- 
2-carboxylate and sodium (6/? 3 7i?)-7-{[(2/?)-2-hydroxy-2- 
phenyl acetyl] amino] *3* [ [ (l -methyl-1 //-teo-azol-5- 
y 1) su Ifanyl] methyl] -8-oxo-5 -thia-1 -azabicyc lo [ 4.2.0} o ct-2-ene- 
2-carboxylate (cefamandole sodium)* with sodium carbonate. 
Semi-synthetic product derived from a fermentation product. 
Content 

— cefamandole nafate (CjgH^NfrNaOfiSa): 93.0 per cent to 
102.0 per cent (anhydrous and sodium carbonate-free 
substance), for the sum of the content of cefamandole 
nafate and cefamandole sodium expressed as cefamandole 
nafate; 

— cefamandole sodium (CiaHnNftNaQsSa): maximum 
10.0 per cent (anhydrous and sodium carbonate-free 
substance); 

— sodium carbonate (NaaCOj): 4.8 per cent to 6.4 per cent. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water* sparingly soluble in methanol. 
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IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2*24). 
Comparison cefamandok nafate CRS. 

B, It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 2*5 g in carbon dioxide-free water R and dilute to 
25 ml with the same solvent. 

Appearance of solution 

Solution S is clear (2,2.1) and its absorbance (2.2.25) at 
475 am is not greater than 0,03. 

pH 

6.0 to 8.0 for solution S, measured after 30 min. 

Specific optica] rotation (2.2.7) 

-35,0 to —45.0 (anhydrous and sodium carbonate-free 
substance). 

Dissolve 1.00 g in acetate bttffer solution pH 4. 7 R1 and dilute 
to 10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use. 

Solvent mixture Mix 18 volumes of acetonitrile R and 
75 volumes of a 10 per cent ViV solution of triethylamm R 
previously adjusted to pH 2.5 with phosphoric acid R. 

Test solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1 mL of the test solution to 
10 mL with the solvent mixture, then heat at 60 C for 
30 min. 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
100*0 mL with the solvent mixture. 

Column: 

— side: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— triethylamine phosphate solution: dissolve 2.0 g of sodium 
pentanesulfomte R in 350 mL of water R, add 40 mL of 
triethylamine /?, adjust to pH 2.5 with phosphoric acid R 
and dilute to 700 mL with water R; 

— mobile phase A: mix 1 volume of the triethylamine 
phosphate solution and 2 volumes of water R; 

— mobile phase B: mix equal volumes of the triethylamine 
phosphate solution, methanol R and acetonitrile R ; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0- 1 

100 

0 

1 

100 0 

0^ iOO 


Flow rate L5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 jiL loop injector. 

Relative retention With reference to cefamandole nafate 
(retention time = about 24 min): cefamandole = about 0,8. 
System suitability: reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
cefamandole and cefamandole nafate. 


Limits: 

— any impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (L0 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5.0 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.1 per cent). 

2-EthyIhexanoic acid (2.4,28) 

Maximum 0,3 per cent mini. 

Heavy metals ( 2.4.8) 

Maximum 20 ppm* 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water ( 2 . 5 . 12 ) 

Maximum 2*0 per cent, determined on 0.500 g* 

Bacterial endotoxins (2.6,14) 

Less than 0.15 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Cefamandole nafate 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of cefamandok 
nafate CRS in the mobile phase and dilute to 100*0 mL with 
the mobile phase. 

Reference solution (b) Dilute 1 mL of the test solution to 
10 mL with the mobile phase, then heat at 60 G for 30 min* 
Column: 

— size: l - 0.25 m, 0 - 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 25 volumes of acetonitrile R and 75 volumes 
of a 10 per cent VIV solution of triethylamine R previously 
adjusted to pH 2.5 with phosphoric acid R , 

Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 jiL loop injector. 

System suitability: 

— resolution: minimum 7*0 between the 2 principal peaks in 
the chromatogram obtained with reference solution (b); 

— repeatability: maximum relative standard deviation of 
0.8 per cent after a series of single injections of not less 
than 3 freshly prepared reference solutions (a). 

Calculate the percentage content of cefamandole nafate 
(C 19 H 17 N 6 NaO(,S 2 ) from the sum of the contents of 
cefamandole nafate and cefamandole sodium expressed as 
cefamandole nafate, using the declared content of cefamandole 
nafate CRS * 

1 mg of cefamandole sodium is equivalent to 1.0578 mg of 
cefamandole nafate. 

Sodium carbonate 

Dissolve 0,500 g in 50 mL of water R. Titrate with 0.1 M 
hydrochloric acid , determining the end-point potentiometrically 
(2.2.20). 
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1 mL of 0.1 M hydrochloric acid is equivalent to 5.3 mg of 
Na 2 C0 3 > 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container, 

LABELLING 

The label states that the substance contains sodium 
carbonate. 

IMPURITIES 



A. (6i?,7/?)-7-[ [(2/?)-2-(fonnyloxy)-2-phenylacetyl] amino]-3« 
methyl-8-oxcH5-thia-1 -axabicyelo[4,2, Q]oct-2-ene-2-carboxylic 
acid (fonnylmandcloyi-7-amino-desacetoxy-cephalosporanic 
acid), 



COjH 



\ i 

N = N 


C, (6f?,7J?)-7-[[(2/?)-2-(acetyIoxy)-2-phenylacetyl]amino]-3- 
I [(1-methyM //-tetrazol-5-yl)sulfanyl] methyl]-8-oxo~5-thia-1 - 
azabicvdo [4,2,0] oct-2-ene-2-carboxylk acid 
( 0~ acety Icefamandole), 


s H 

n A n , CHj 

\ i 

N-M 

D. I-methyl-lH-tetrazole-5-thiol, 



E, (6tf, 7R) -7- [ [ (2i?) - 2 -{form y loxy) -2-pheny lacety 1] amino] - 3* 

[ (ace tyl oxy Jmethy 1] -8~oxo-5 -thia-1 -aaabicy do [4.2.0] oct-2- 
cne-2-carboxylic add (formylmandeloyL7-ACA), 

--,-.-- Pfl£ur 


Cefapirin Sodium 

(Ph, Eur monograph 1650) 



C 1T H 16 N3Na0 6 S 2 445.5 24356-60-3 

Action and use 

Cephalosporin antibacterial. 

Pti Bm _-____ 

DEFINTTION 

Sodium (bK^J-J-ICacetyloxyJmethylJ-S-oxo-T-IIKpyridin^ 
yl)sulfanyl]acetyl] amino]-5-thia-1 -azabicyclo [4.2,0]oct-2-cnc- 
2-carboxylate. 

Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or pale yellow powder. 

Solubility 

Soluble in water, practically insoluble in methylene chloride, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 

Comparison cefapirin sodium CRS. 

B. It gives reaction (a) of sodium (2.LI). 

TESTS 

Appearance of solution 

Dissolve 2,0 g in water R and dilute to 10.0 mL with the 
same solvent. The solution is clear (2.2.1). Dilute 5.0 mL to 
10,0 mL with water R. The absorbance (2.2,25) of this 
solution at 450 nm is not greater titan 0.25, 

pH (2.2.J) 

6.5 to 8.5, 

Dissolve 0,100 g in carbon dioxide-free water R and dilute to 
10.0 mL with the same solvent. 

Specific optical rotation (2.2.7) 

+ 150 to + 165 (anhydrous substance). 

Dissolve 0,500 g in water R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2,2,29), Prepare the solutions 
immediately before use. 

Test solution Dissolve 42 mg of the substance to be examined 
in the mobile phase and dilute to 200,0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 42 mg of cefapirin sodium CRS 
in the mobile phase and dilute to 200.0 mL with the mobile 
phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 20,0 mL with the mobile phase. 
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Reference solution (d) Mix 1 mL of the test solution, 8 mL of 
the mobile phase and 1 mL of hydrochloric acid RL Heat at 
60 7 C for 10 min. 

Column: 

— size. / = 0.30 m, 0 — 4 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(10 pm). 

Mobile phase Mix 80 mL of dimethylformamide 4.0 mL of 
glacial acetic acid R and 20 mL of a 4.5 per cent mint solution 
of potassium hydroxide R. Dilute to 2 L with water R. 

Flow rate 2.0 mUirtin. 

Detection Spectrophotometer at 254 am. 

Injection 20 pL of the test solution and reference 
solutions (b), (c) and (d). 

Run time Twice the retention time of cefapirin. 

Relative mention With reference to cefapirin (retention 
time = about 13 min): impurity B = about 0.3; 
impurity C = about 0,5j impurity A “ about 0.75* 

System suitability Reference solution (d): 

— resolution: minimum 2.0 between the peaks due to 
cefapirin and impurity A. 

Limits: 

— any impurity, for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), and not more than 

1 such peak has an area greater than 0.3 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent), 

— disregard limit: area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent), 

NjJV-Dimethylaniline (2.4.26, Alethad E) 

Maximum 20 ppm. 

2-Ethylhexanoic acid ( 2.4.28) 

Maximum 0.5 per cent. 

Water (2.5.12) 

Maximum 2.0 per cent, determined on 0,300 g. 

Bacterial endotoxins (2.6.14) 

Less chan 0.17 TU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the follow*ing modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C^H^N^NaO^* 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, tamper-proof container. 

IMPURITIES 

Specified impurities A t B> C. 



A. (5a/?,6jR)-6-[([(pyridin-4-yl)sulfanyl)a«tyllamino]-5a ) 6- 
dihydro-3H,7//-azeto [2,1 -6] furo [3,4-d| [1 *3] thiaane-1 *7(4 Jf) - 
dione (deacetylcefapirin lactone). 



B. R = OH: (6R,7R)-3-(tiydroxymethyl)-8-oxo-7-[[[(pyridin- 
4-y 1) sulfanyl] acetyl] amino] -5-thia-1 -azabicydo [4.2.0] oct-2- 
cne-2-carboxylic acid (deacetylcefapirin), 

G, R = H: (6R,7R)-3-methyl-8*^xo-7-[[[{pyridin-4- 
y 1) sulfanyl] acetyl] amino ] - 5 -thia-1 -a zabi cy cl o [4,2.0] oc t- 2-etie- 
2-carboxylic acid (deacetoxycefapirin). 

_______ PhEvr 


Cefatrizine Propylene Glycol 

(Ph. Bur . monograph 1403) 


COjH 



462.5 (base) 

Action and use 

Cephalosporin antibacterial. 

PhEur _ 

DEFINITION 

Mixture of (6i? > 7/?)-7-[[(2/?)-2-amino-2- 
(4-hydroxyph eny 1) ac etyl] am in o] -8-oxo- 3- [ [ (1 H- 1,2,3-triaxo l 
4-yl)sulfanyl]methyl]-5-thia-1 -azabicydo[4.2.G]oet-2-ene-2- 
carboxylic add and propane-1,2-diol in molecular 
proportions of about 1:1. 

Content 

95.0 per cent to 102,0 per cent of CigH E sN^O^ 
(anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, practically insoluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry' (2.2.24). 
Comparison cefatrizine propylene glycol CRS . 
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B. Examine the chromatograms obtained in the test for 
propylene glycol. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (b). 

TESTS 

Specific optical rotation (2.2.7) 

4- 63 to + 69 (anhydrous substance). 

Dissolve 0.400 g in 1 M hydrochloric acid and dilute to 
20.0 mL with the same acid. 

Propylene glycol 

Gas chromatography (2.2.28). 

Solvent mixture acetone R> water R (20:80 VlV). 

Internal standard solution Dissolve 1.0 g of dimethylacctamidc R 
in the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Test solution Introduce 0.40 g of the substance to be 
examined into a ground-glass-stoppered test-tube. 

Add 3,0 mL of the internal standard solution* 1.0 mL of the 
solvent mixture and 2.0 mL of hydrochloric add R. Seal the 
test-tube and shake. 

Reference solution (a) Dissolve 2.0 g of propylene glycol R in the 
solvent mixture and dilute to 100,0 mL with the solvent 
mixture. 

Reference solution (h) Introduce into a ground ^glass-stoppered 
test-tube 1.0 mL of reference solution (a) and l ,0 mL of the 
internal standard solution. 

Column'. 

— material, stainless steel; 

— size: l - 2 m, 0 = 2 mm; 

— stationary! phase : ethylvmylbenzene-divinylbenzene 
copolymer R (150-180 pm). 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mL/min, 

Temperature: 

— column: 200 C; 

— injection port and detector. 250 : C. 

Detection Flame ionisation. 

Injection 1 pL of the test solution and reference solution (b). 
Limir. 

— propylene glycol: 13,0 per cent to 18.0 per cent. 

Related substances 

Liqui d chrom atography (2,2. 29). 

Test solution Dissolve 60.G mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 60.0 mg of cefatrizine propylene 
glycol CRS in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (b) Dissolve 30.0 mg of cefatrizine 
impurity A CRS in buffer solution pH 7.0 R and dilute to 
100.0 mL with the same buffer solution. 

Reference solution (c) Dilute 0.6 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Reference solution (d) Dilute L0 mL of reference solution (b) 
to 100,0 mL with buffer solution pH 7.0 R. 

Reference solution (e) To L0 mL of reference solution (a) add 
1.0 mL of reference solution (b) and dilute to 10.0 mL with 
the mobile phase. 


Column : 

— size : / = 0.25 m, 0 = 4 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 jim). 

Mobile phase Mix 5 volumes of acetonitrile R and 95 volumes 
of a 2.72 gfL solution of potassium dihydrogen phosphate R in 
tvater R. 

Flow rate 2 mUmin. 

Detection Spectrophotometer at 272 nm. 

Injection 20 \xL of the test solution and reference 
solutions (c)j (d) and (e). 

Run time At least twice the retention time of cefatrizine. 
System suitability: reference solution (c): 

— resolution: minimum 5.0 between the peaks due to 
cefatrizine and impurity A. 

Limitr. 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (0,5 per cent); 

— any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.6 per cent); 

— sum of impurities other than A: not more than 3.5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (2.1 per cent); 

— disregard limit: 0,05 times the area of die principal peak in 
the chromatogram obtained with reference solution (c) 
(0,03 per cent). 

Water (2,5.11) 

Maximum 1,5 per cent, determined on 0,500 g. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of CjgHigNbOsSo from the 
declared content of G|*H lfl N 5 0 5 S 2 in cefatrizine propylene 
glycol CRS. 

IMPURITIES 

Specified impurities A, 


CQ a H 



N-nh 


A, (6R,7i?)-7-amino-8-oxo-3-[ [( IH- 1,2,3-triazoM- 
yl) sulfanyl I me thy 1] -5-thia-1 -azabkyclo [ 4.2,0] oct-2-e ne-2- 
carboxylic acid (7-AC A triazole), 

___ PhEt* 
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Cefazolin Sodium 

(Ph. Eur. monograph 0988) 


CO?Na 



C 14 H,3N s Na0 4 S, 476.5 27164-46-1 

Action and use 

Cephalosporin antibacterial. 

Preparation 

Cefazolin Injection 

PhEur ____ _ 

DEFINITION 

Sodium (6/?,7f?)-3-[[(5-methyl-l,3,4-thiadiazoL2- 
yl)sulfanvl] methyl]-8-oxo-7- [(1 H- tetrazol-1 -yJ acetyl) amino] - 
5-thia-1 -azabicyclo [4.2.0]oct-2-ene-2-carboxylate. 


maximum at 272 run. The specific absorbance at the 
maximum is 260 to 300 (anhydrous substance). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in mobile phase A and dilute to 20.0 ml with 
mobile phase A. 

Reference sohtiion (a) Dilute 1.0 mL of the test solution to 
100.0 mL widi mobile phase A. 

Reference solution (b) Dissolve 20 mg of the substance to be 
examined in 10 mL of a 2 g/L solution of sodium hydroxide R. 
Allow to stand for 15-30 min. Dilute 1.0 mL of the solution 
to 20 mL with mobile phase A. 

Column: 

— size: l = 0.125 m, 0 = 4.0 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(3 |om); 

— temperature: 45 e C. 

Mobile phase: 

— mobile phase A: solution containing 14.54 g/L of disodium 
hydrogen phosphate R and 3.53 g/L of potassium dihydrogen 
phosphate R y 

— mobile phase B: acetonitrile for chromatography R] 


Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder, very hygroscopic. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent). 

It show r s polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2+2.24)+ 
Preparation Dissolve 0.150 g in 5 mL of water /?, add 0.5 mL 
of dilute acetic acid i?, swirl and allow r to stand for 10 min in 
iced water. Filter the precipitate and rinse with 1-2 mL of 
water R , Dissolve in a mixture of 1 volume of water R and 

9 volumes of acetone R. Evaporate the solvent almost to 
dryness, then dry in an oven at 60 C for 30 min. 

Comparison cefazolin CRS. 

B, It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 2,50 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same sol vent. 

Appearance of solution 

Solution S is clear (2.2.1) and its absorbance (2.2,25) at 
430 nm is not greater than 0,15, 

pH (2+2+3) 

4.0 to 6.0 for solution S. 

Specific optical rotation (2,2.7) 

—24 to -15 (anhydrous substance). 

Dissolve L25 g in water R and dilute to 25.0 mL with the 
same solvent. 

Absorbance (2.2.25) 

Dissolve 0,100 g in water R and dilute to 100,0 mL with the 
same solvent. Dilute 2.0 mL of the solution to 100.0 mL 
with sodium hydrogen carbonate solution R. Examined between 
220 nm and 350 nm, the solution shows an absorption 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase R 
(per cent V7V) 

0-2 

98 

2 

2- 4 

98 * 85 

2 * 15 

4 - 10 

85*60 

15 * 40 

10- 11.5 

60* 85 

40*65 

ns - 12 

35 

65 

12 - 15 

35 * 98 

65*2 

15 - 21 

98 

2 


Flow rate 1 .2 mlimin. 

Detection Spectrophotometer at 254 nm. 

Injection 5 pL. 

System suitability: reference solution (b): 

— resolution-, minimum 2.0 between the peaks due to 
cefazolin and impurity L (see Figure 0988.-1). 

Limns: 

— any impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent); 

— total: not more than 3,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (3.5 per cent); 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent), 

A^iV-Dimethylaniline (2.4,26, Method B) 

Maximum 20 ppm. 

Water (2.5.12) 

Maximum 6.0 per cent, determined on 0.300 g. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.15 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography (2.2+29), 
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I. impurity J 2. impurity E 3. unknown structure 4. cefazolin 5. impurity L 

Figure 0988.-I. - Chromatogram for the test far related substances of cefazolin sodium: reference solution (b) (in situ degradation) 


Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of cefazolin CRS in the 
mobile phase and dilute to 50.0 mL with the mobile phase. 
Reference solution (b) Dissolve 5.0 mg of cefuroxime 
sodium CRS in 10.0 mL of reference solution (a) and dilute 
to 100.0 mL with the mobile phase, 

Column: 

— size: t - 0.25 m, 0 = 4.6 mm; 

— stationary phase : octadccylsifyl silica gel far chromatography R 
(5 pm). 

Mobile phase Mix 10 volumes of acetonitrile R and 90 volumes 
of a solution containing 2.77 g/L of disodium hydrogen 
phosphate R and 1.86 g/L of citric acid R. 

Flew rate LO mL/min. 

Detection Spectrophotometer at 270 nm. 

Injection 20 pL. 

System suitability: reference solution (b); 

— resolution: minimum 2,0 between the peaks due to 
cefazolin and cefur oxime. 

Calculate the percentage content of cefazolin sodium by 
multiplying the percentage content of cefazolin by 1.048. 

STORAGE 

In an airtight container, protected from light, If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in die monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5JO. 


Control of impurities in substances for pharmaceutical use): A, B, 
C J D, E> G> ft /, % & L 


CO*H 



HjC 


A. (6/f,7i?)-7-amino-3-[[(5-methyl-1,3,4-thiadiazol-2- 

yl) sulfany 1 ] methyl] -8-oxa-5-thi a-1 -azabicyelo {4.2.0] oct-2-ene- 

2-carboxylic arid, 



B. (6/2,7/?}-7-[(2,2-dimethyIpropanoyI)amino]-3- [[(5-methyl- 
13>4-thiadiazo I -2-y 1) sulfany 1] methyl] -8-oxo-5-th ia-1 - 
azabicyelo [4.2.0] oct-2-ene-2-carboxy 1 ic ad d, 


CQjH 



C. (6ft7/?)-3-methyl-8-oxo-7-[( lft-tetrazol-I- 
ylacetyl) amino]-5-this-1 -azabicyelo [4.2,0]oct-2-ene-2- 
carboxylic acid. 
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cg,h o 



D. (6/?,7/?)-3-[(acety loxy)methyl]-8-oxo-7- [(IH-tetrazoP 1 - 
ylacetyl) amino] -5-thia-1 -azabicyclo [4.2.0]oct-2-ene-2- 
carboxylic acid. 


sh 



HjC 


E. 5-methyl-1 s 3j4-thiadiazol-2-thiol (MMTD), 


o 

V'O 




O 


G, (5a/?> 6 R) -6 -1 (1 //-tetrazol-1 -ylacetyl) amino] -5 a ? 6-dihy dro- 
3 H 7 1 azeto [2,1 -b] furo [ 3 ,4-JJ [ I ,3] thiazine-1,7 (4//)-dione, 



H. (6/?>7 R) -3- [ (ace ty loxy) methyl] -7 ~amino-8-ox0-5-thi a-1 - 
azabicydo [4,2.0] oct-2-ene-2-carboxy lie acid (7- AC A), 


co 2 h 

» / '^ a t AsJ A 
>» 


co 2 h 


h 2 c 


1. 2- [carboxy [ (1 /f-tetrazol -1 -y 1 acetyl) am in o] me thy 1 )-5- 
[JCS-methyl-IA^thiadiazol^-yDsolfenylJmethyll-Sjd- 
dihydro-2/f-l J 3-thiazine-4-carbo\ylic acid (cefazoloic acid)* 


J, 2-[carboxy 1 [(1 //-tetrazol-1 -ylacetyl)amino]methyl] -5- 
methylidene-5, 6-dihy dro-2H- 1,3 - th iazi nc-4-carboxylie ad d, 


/ ^ 

HjC 

K, (6i? s 7 J?) - 3- [ [(5-m ethyl -1 >3,4-thiadiazol-2- 
yl)sulfanyl] methyl]-8-oxo-7-[( 1 H- tetrazol -1 -ylacetyl) amino] - 
5-thi a-1 - azabicyclo ]4.2.0] oct-2-ene-2-c arboxami de 
(cefazolmami de) } 


*r N ° 


°<Y m2 

'risA^ 

H H v " 


«*" ° 


Co 2 h 



COjH 


C0 2 H 


^"-v^-rhs 

N I I H M 



S 

S'^N 


h 3 c 


H 


L. C6K,7S)-3-[[C5-methyl-l ,3,4-ihiadiazol-2- 

yl)sulfanyl] methyl]-8-oxo-7-[( l //-tetrazol-1 -ylacetyl )amino]- 

5-thia-1 -azabicyclo [4,2.0] oct-2-ene-2-carboxy lie acid, 

____ 0ft fir 


Cefepime Hydrochloride 
Monohydrate 

(Cefepime Dihydrochloride Monohydraie, 
Ph Eur monograph 2126) 



C l oH 26 Cl 2 N 6 0 5 S 2i H 2 0 571,5 123171-59-5 


Action and use 

Cephalosporin antibacterial, 

PhEtr. __________ 

DEFINITION 

(6/?i 7 /?)-?-[ [(2Z) - (2-Aminothiazo 1-4- 

yl) (methoxyimino) acetyl] amino] - 3- 

[ (1 -m ethy Ipy rrol id inio) methyl] -8-oxo- 5 -this-1 - 

azabi cy do [4,2.0] o ct-2-ene-2-carboxy I ate d ihy drochloride 

monohydrate. Semi-synthetic product derived from a 

fermentation product. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, practically insoluble 
in methylene chloride, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2,2,24), 
Comparison cefepime dihydrochbnde monohydrate CRS. 

B. It gives reaction (a) of chlorides (2,7./), 

TESTS 

Appearance of solution 

The solution is dear (2.2,/) and not more intensely coloured 
than reference solution Y 3 (2.2.2, Method If), 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 

Specific optical rotation (2.2.7) 

+ 40 to + 45 (anhydrous substance). 

Dissolve 0.250 g in water R and dilute to 25.0 mL with the 
same solvent. 
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Impurity G 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 0.100 g of the substance to be 
examined in 0.01 M nitric arid and dilute to 10.0 mL with 
the same acid. 

Reference solution (a) Dilute 0.250 g of N-methylpyrrolidine R 
(impurity G) to 100.0 mL with water R. Dilute 2.0 mL of 
this solution to 100,0 mL with 0.01 M nitric arid. 

Reference solution (h) Dilute 0.250 g of pyrrolidine R to 
100 mL with 0.01 M nitric arid. Dilute 2 mL of the solution 
to 100 mL with 0.01 M nitric arid . Mix 5 mL of this solution 
with 5 mL of reference solution (a). 

Column: 

— size: 1 ~ 0,05 m,0 = 4,6 mm; 

— stationary phase : strong cation-exchange resin R (5 pm). 
Mobile phase Mix I volume of acetonitrile R and 100 volumes 
of 0.01 M nitric arid; filter through a 0,2 pm filter. 

Flow rate 1 mL/min. 

Detection Conductivity detector. 

Injection 100 pL. 

Run time LI times the retention time of cefepime. 

Retention rime Cefepime = about 50 min, during as a 
broadened peak. 

System suitability. 

— symmetry factor, maximum 2,5 for the peak due to 
impurity G in the chromatogram obtained with reference 
solution (a); 

— repeatability: maximum relative standard deviation of 
5.0 per cent after 6 injections of reference solution (a); 

— peak^to-vadey ratio: minimum 3 between the peaks due to 
pyrrolidine and impurity G in the chromatogram obtained 
with reference solution (b). 

Calculate the percentage content of impurity G in the test 
solution using reference solution (a). 

Limit: 

— impurity G: maximum 0.5 per cent. 

Related substances 

Liquid chromatography (2.2,29). Prepare the solutions 
immediately before use or keep refrigerated at 4-8 C for not more 
than 12 h. 

Test solution Dissolve 70,0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. Sonicate for 30 s and stir for about 5 min. 
Reference solution (a) Dissolve 70.0 mg of cefepime 
dihydrochloride monohydrate CRS in mobile phase A and dilute 
to 50.0 mL with mobile phase A, Sonicate for 30 s and stir 
for about 5 min. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
10.0 mL with mobile phase A, Dilute 2,0 mL of this solution 
to 100,0 mL with mobile phase A, 

Reference solution (c) Dissolve 7 mg of cefepime dihydrochloride 
monohydrate for system suitability CRS (containing impurities 
A n B and F) in mobile phase A and dilute to 5 mL with 
mobile phase A. 

Reference solution (d) Dissolve 2 mg of cefepime 
impurity B CRS in mobile phase A and dilute to 25,0 mL 
with mobile phase A, Dilute 1,0 mL of the solution to 
10.0 mL with mobile phase A. 

Column: 

— size: l = 0*25 m, 0 - 4.6 mm; 

— stationary phase: end-capped octadccylsdyl silica get for 
chromatography R (5 pm). 


Mobile phase: 

— mobile phase A: mix tO volumes of acetonitrile R and 

90 volumes of a 0.68 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 5.0 with 0.5 M 
potassium hydroxide; 

— mobile phase B: mix equal volumes of acetonitrile R and a 
0.68 g/L solution of potassium dihydwgen phosphate R 
previously adjusted to pH 5.0 with 0.5 M potassium 
hydroxide ; 


Time 

(min) 

Mobile phase A 
(percent VfV) 

Mobile phase B 
(per cent VfV) 

0 - 10 

100 

0 

10-30 

100*50 

0* 50 

30-35 

50 

50 

35 - 36 

50* 100 

50*0 

36 - 45 

100 

0 


Flow rate 1 mL/min. 

Daemon Spectrophotometer at 254 nm. 

Injection 10 jiL of the test solution and reference 
solutions (b), (c) and (d). 

Identification of impurities Use the chromatogram supplied 
with cefepime dihydrochloride monohydrate for system 
suitability CRS and the chromatogram obtained with 
reference solution (c) to identify the peaks due lo 
impurities A, B and F; use the chromatogram obtained with 
reference solution (d) to identify the peak due to impurity E. 
Relative retention With reference to cefepime (retention 
time = about 7 min): impurity E = about 0.4; 
impurity F = about 0.8; impurity A - about 2,5; 
impurity B = about 4.1. 

System suitability: reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
impurity F and cefepime. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity A = L4; 
impurity B = L4; impurity E = 1.8; 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurities B f F: for each impurity* not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent); 

— impurity E: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0*1 per cent); 

— unspecified impurities: for each impurity, not more than 
0*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

{0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(L0 per cent); 

— disregard limit: 0*25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 

Water (2.5.12) 

3.0 per cent to 4.5 per cent* determined on 0.400 g. 
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Bacterial endotoxins (2*6*14) 

Less than 0.04 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2*2*29) as described in the test for 
related substances with the following modifications. 

Mobile phase Mobile phase A. 

Injection Test solution and reference solution (a). 

Run time 1.4 times the retention time of cefepime. 

Calculate the percentage content of CmHzbClaNeOsSa from 
the declared content of cefepime dihydrochloride 
monohydrate CHS, 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container, 

IMPURITIES 

Specified impurities A, B, E, F, G. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10, 
Control of impurities in substances for pharmaceutical use); C, D. 


A. ( 6 R 3 7 R) -7 - [ [(2£)-{ 2 -a m in oth iazo I -Ar¬ 
yl) (methoxyimino)aeetyl]amino]-3- 
[(] -methylpyrrolidinio) methyl J-S-oxo-5-thia-1 - 
azabi cy do [4.2.0] oct-2 -en e-2H:arboxy late (unn-cefepime)» 


ch 3 

D. (22)-{2-aminothiazol-4-yI)(methoxyimino)acetic add. 



E. (6R , 7 i?)«7 -amino- 3 - {(1 -m ethyl py rrolid inio) methyl ] -8-oxo- 
5 -th ia -1 -azabicy do [4.2.0] oc l- 2-e ne-2 -ca rboxv late. 


F. ( 6R,7R) -?-[[[(bi?,7 ft) ~ 7 - [ [ (2Z )- (2-aminoth iazo 1-4- 
y I) (methoxyimin o)acety 1 ] am in o ] - 3- 
[{1 -methy Ipy rr ol idin i o) me th yi] -8-oxo~5-thia-1 - 
azabicydo [4.2.0] oct-2-en- 2-yl ] c arbonyl] amino] - 3- 
((i -methyIpyrrol idinio) me thyl ] -8-oxo-5- thia-1 - 
azabteydo [4.2.0] oct-2-ene- 2-carboxy late, 



G. 1 -methylpyrrolidine (A r -methy [pyrrolidine). 

______ PhBtff 





B. (67/f) -7 - [ [ { 2Z) - [ 2- [ [ (2Z)- (2-ammothia zol-4- 

yl) (methoxyimino) acetyl) amino] thiazol-4- 

yi] (methoxyimino}acetyl]ammo]-3- 

[(1-methyl pyrrol id inio) methyl]-8-oxo-5-thia-1 - 

azabicydo[4.2,0]oa-2-cne-2-carboxy1ate, 


CHO 

C, (22)-2-(2-aminothiazol-4-yl)-A ? -(formylmcthyl)-2- 
(methoxyimino) acetamide, 


Cefixime 

(Ph. Eur. monograph 1188) 



, 3 HjO 


CicHisNjO&JHbO 507.5 

Action and use 

Cephalosporin antibacterial. 

PhEit. ___- 

DEFINITION 

(6/?, 7 /?) -7 - ([ (Z) - 2 - (2-Amin oihiazo l-4-y 1) - 2- 
[(carboxymethoxy)imino] acctyljamino] - 3-ethcnyl-8-oxo-5* 
thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylie acid trihydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95,0 per cent to 102.0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, slightly hygroscopic powder. 

Solubility 

Slightly soluble in water, soluble in methanol, sparingly 
soluble in anhydrous ethanol, practically insoluble in ethyl 
acetate. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison cefixime CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in methanol R y evaporate to dryness and record 
new spectra using the residues. 

TESTS 

pH (2.2.J) 

2.6 to 4.1. 

Suspend 0.5 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25.0 mg of cefixime CRS in the 
mobile phase and dilute to 25.0 mL with the mobile phase. 
Reference solution (bj Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 10 mg of cefixime CRS in 
10 mL of water R. Heat on a water-bath for 45 min and cool 
(in situ preparation of impurity D)* Inject immediately. 
Column: 

— size: l - 0*125 m, 0 - 4 mm; 

— stationary' phase: octadecylsilyl silica gd for chromatography R 
(5 fun); 

— temperature: 40 r C. 

— Mobile phase: mix 250 volumes of acetonitrile R and 

750 volumes of a tetrabutylammonium hydroxide solution 
prepared as follows: dissolve 8.2 g of mrabutylammomum 
hydroxide R in water R and dilute to 800 mL with the 
same solvent; adjust to pH 6,5 with dilute phosphoric 
add R and dilute to 1000 mL with water R. 

Flow rate 1,0 ml/min* 

Detection Spectrophotometer at 254 nm. 

Injection 10 jiL of the test solution and reference solutions (b) 
and (c). 

Run time 3 rimes the retention time of cefixime. 

System suitability: reference solution (c): 

— resolution', minimum 2.0 between the peaks due to 
cefixime and impurity D; if necessary, adjust the 
concentration of acetonitrile in the mobile phase. 

Limits : 

— any impurity: for each impurity, not more than 0.5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent); 

— total: not more than 3 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3 per cent); 

— disregard limit: 0.1 rimes the area of die principal peak in 
the chromatogram obtained with reference solution (b) 
(CU per cent). 


Ethanol (2,4.24) 

Head-space gas chromatography (2.2.2S): use the standard 
additions method. 

Sample solution Dissolve 0.250 g of the substance to be 
examined in a mixture of 1 volume of dimethylamamuk R 
and 4 volumes of water R and dilute to 25.0 mL with the 
same mixture of solvents, 

Limit. 

— ethanol: maximum 1.0 per cent m/m. 

Water (2*5*12) 

9*0 per cent to 12.0 per cent, determined on 0*200 g. 

Sul la ted ash (2*4. 14) 

Maximum 0*2 per cent, determined on 1,0 g. 

ASSAY 

liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection The test solution and reference solution (a). 

System suitability*: reference solution (a): 

— repeatability: maximum relative standard deviation of 
L0 per cent after 6 injections. 

Calculate the percentage content of C| 6 H^N 5 0 7 S2 from the 
declared content of cefixime CRS. 

STORAGE 

In an airtight container, protected from right. 

IMPUR1TIES 



A. R = C0 2 H; 2-[[(Z)-2-(2-aminothiazoI-4-yl)-2- 
[ (carboxymethoxy) imino] acetyl] amino] -2 * [ (2 R) -5-methyl-7 - 
oxo-1,2 ,5,7 -tetr ahy dro-4//-furo [ 3,4-d] [ 1,3] thiazin- 2-yl] a ce tic 
acid, 

B* R = H: 2-[[[(Z)-l-(2-aminothi3zol-4-yl)-2-[[[(2/? 3 5/?5)-5- 
methyI-7-oxo-I ^jS^-tetrahydr^ff-furotS^-d] [1,3]thiazm- 
2-yl] methyl] amino]-2-oxoe thy lidene] amino]oxv]acetic arid, 



C. ( 6R,l$)-7 - [ [ (2) -2 -(2-ammothiazol-4-yI)-2- 
[(carboxymethoxy) imino] acetyl] amino]-3-ethenyl-8-oxo5- 
thia-l-azabicyclo[4.2*0]oct-2-ene-2<arboxylic arid (cefixime 
7-epnner), 



D, (6/?,7/?)-7-[[(£)-2-(2-aminothiazol-4-yl)-2- 
[ (carboxymethoxy) im mo] acetyl] amino] -3-etheny l-8-oxo5- 
thia-l-azabicydo(4.2.0]oct-2-ene-2-carboxylic arid (cefixime 
(E)-isomer)* 
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E. R = H, R' = CH 3 : (6J? s 7i?)-7-[[(2)-2-C2-aminothiazol-4- 
yl)-2-[(carboxymethoxy)imirio] acetyl] ammo]-3-methyl-8-oxo- 
5 -tfaia-1 -azabicy do [4.2.0] o ct-2- ene-2-c arboxyli c add, 

F, R = C Z H 5 , R' = CH=CH 2 : (6R,7Ryi-[[(Z)-2- 
(2-amino thi azol-4-y 1) - 2- [ (2- ethoxy-2- 

oxo ethoxy) imino] acetyl] amino] -3“ethenyl-8-oxo-5“thia-1 - 
azabicyclo[4.2.0]oct-2-ene-2-carboxy lic acid, 
_ _ PhEw 


Cefoperazone Sodium 

(Ph. Bur, monograph 1404) 



C 25 H 26 N<>NaO B S 2 668 62893-20*3 

Action and use 

C epha I osp orin antibacteri al. 

PhEur _._.___ 

DEFINITION 

So dium ( bRylR) -7 - [ [ (2R) -2-[[ (4-ethyl-2,3-di oxopiperazin-1 - 
yl) ca rbony I ] a m ino] -2 - (4-hydroxy ph eny 1) acetyl] a mino] -3- 
[ [(1 -meihy!-l //-tetrazol-5-yl)sulfanyl] methyl] -8-oxo~5-thia-1 - 
azabicyclo [4,2.0] oa-2-ene-2-carboxyl ate. 

Semi-synthetic product derived from a fermentation product. 
Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellow, hygroscopic powder. 

Solubility 

Freely soluble in water, soluble in methanol, slightly soluble 
in ethanol (96 per cent). 

If crystalline, it shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2>2.24), 

Preparation Dissolve the substance to be examined in 
methanol R and evaporate to dryness; examine the residue. 
Comparison Ph. Eur. reference spectrum of cefoperazone sodium. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (a) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 


C, It gives reaction (a) of sodium {23.1), 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and its absorbance (2,2.25) at 
430 nm is not greater than 0.15. 

Dissolve 2.5 g in water R and dilute to 25.0 mL with the 
same solvent. 

pH (2.2,2) 

4.5 to 6.5. 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution (a) Dissolve 25.0 mgofthe substance to be 
examined in the mobile phase and dilute to 250.0 mL with 
the mobile phase. 

Test solution (b) Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25,0 mg of cefoperazone 
dihydrate CRS in the mobile phase and dilute to 250.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 5,0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Column: 

— size: l~ 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecyhUyl silica gel for 
chromatography R (5 

Mobile phase Mix 884 volumes of water /?, 110 volumes of 
acetonitrile f?, 3.5 volumes of a 60 g/L solution of acetic acid R 
and 2.5 volumes of a methyls mmonium acetate solution 
prepared as follows; dilute 14 mL of methylamine R and 
5.7 mL of glacial acetic acid R to 100 mL with water R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL of test solution (b) and reference solutions (a) 
and (b). 

Run time 2.5 times the retention time of cefoperazone. 
Retention time Cefoperazone — about 15 min. 

System suitability 1 : reference solution (a): 

— number of theoretical plates: minimum 5000, calculated for 
the principal peak; if necessary, adjust die content of 
acetonitrile R in die mobile phase; 

— symmetry factor, maximum 1.6 for the principal peak; 
if necessary, adjust the content of acetonitrile R in the 
mobile phase. 

Limits : 

— any impurity: for each impurity, not more than 1.5 times 
the area of the principal peak in the chromatogram 
obtained w r ith reference solution (b) (1,5 per cent); 

— total: not more than 4.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (4,5 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(OJ percent). 

Acetone (2.4.24, System B) 

Maximum 2.0 per cent. 

Sample solution Dissolve 0.500 g of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 
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Solvent solution Dissolve 0,350 g of acetone R in R and 
dilute to 100.0 mL with the same solvent. Dilute 10.0 mL of 
this solution to 100.0 mL with water /?, 

Prepare each of 4 injection vials as shown in the table below: 


Vial No. 

Sample Solution 
imU 

Solvent solution 
{ml) 

Water R 

(mU 

1 

LG 

0 

4.0 

2 

L0 

to 

3.0 

3 

to 

2.0 

2,0 

4 

LG 

3.0 

1.0 



B. (6J?,7 /?)-7-[ [(2 Jf)~2- [ {(4-ethy 1-2,3-di oxopipe razi n- 1 * 
y 1) carbony l] amino] -2-{4-hy d roxypheny 1) acetyl] amino]-3- 
[ (4-methyl-5-thioxo-4,5-dihydro- 1/Ltetrazol-1 -yl) methyl]-8- 
oxo-5-thia- La zabicydo (4.2.0 jcK:t-2-enc-2-carboxylic add, 


Static head-space conditions that may be used: 

— equilibration time: 15 min; 

— transfer-tine temperature: 110 C. 

Temperature: 

— Column: 40 C for 10 min. 

Heavy metals ( 2.4.8} 

Maximum 5 ppm. 

2.0 g complies with test C, Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R, 

Water (2.5J2) 

Maximum 5.0 per cent, determined on 0.200 g. 

Bacterial endotoxins (2. 6.14) 

Less than 0.20 RJ/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of cefoperazone sodium by 
mul tiplying the percentage con tent of cefoperazone by 1.034. 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 C to 8 C. Jf the substance is sterile, store 
in a sterile, airtight, tamper-proof container. 

IMPURITIES 



SH 



C * 1 -m ethyl-1 /Ltetrazole-5- thio 1, 



D. (6/?,7 K) -7 -amino-8-oxo-3- [ (1 H- 1,2,3-triazJoLL 
y Isulfanyl) me thy 1 ] - 5 -th ia-1 -azabicydo [4,2.0] oci-2-ene-2- 
carboxylic acid (7-TACA), 


C0 2 h o 



H H 


E. (6/?,7f?)-3-[(acetyloxy)meihyl]-7-amino-8-oxcH5-ihia-L 
azabicyclo(4.2.0]oct-2-ene-2-carboxylic acid (7-ACA), 



F« (6RJS)-J-[[(2R)-2-\l(4-erhy\-2,3^ioxapiptTmnz-l- 
yl)carbonyl] am ino]-2-(4-hydroxyphenyl) acetyl] ammoJ-3- 
[[(1 -methyl-1 /Ltetrazol-5-yl)sulfanyl] methyl]-8-oxo-5-thia-1 - 
azabicydo[4,2.0] oct-2-ene-2-carboxylic acid, 
_ PffEa 


A. (5a/?, 6/?)-6-[[(2/?)-2-f [(4-ethyl-2,3-dioxopiperazin-1- 
yl)carbonyl] amino] -2-(4-hydroxyphenyl)acctyl] amino]-5a,6- 
dihydro- 3 //, 7 H-azcto [2,1-6] furo [ 3,4-i| [1,3) thiazinc-1,7 (4H) - 
dione, 
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Cefotaxime Sodium 

(Ph, Eur. monograph 0989) 



C 16 H J6 N 5 Na0 7 S 2 477.4 64485-934 

Action and use 

Cephalosporin antibacterial. 

Preparation 

Cefotaxime Injection 

fih&r. __ 

DEFINITION 

Sodium (6/f s 7 R) -3- J (acety loxy) me thy!] -7- [ [(2Z)-2- 
(2- am inoth iazol 4-yl)-2-(merhoxyi mino) acetyl] amino] -8-oxo- 
5-thia-1 -azabicyclo [4.2,0] oct- 2-ene-2 -carboxyl ate * 
Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or slightly yellow powder, hygroscopic. 

Solubility 

Freely soluble in water, sparingly soluble in methanol 

IDENTIFICATION 

A. Infrared absorption spearophotomerry (2224). 

Comparison cefotaxime sodium CRS . 

B. It gives reaction (a) of sodium (22/). 

TESTS 
Solution S 

Dissolve 2,5 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2 /). Add l mL of glacial acetic acid R 
to 10 mL of solution S. The solution, examined immediately, 
is clear, 

pH (223) 

4.5 to 6.5 for solution S. 

Specific optical rotation {2,2.7} 

+ 58.0 to + 64.0 (anhydrous substance). 

Dissolve 0.100 g in water R and dilute to 10.0 mL with the 
same solvent. 

Abs orba nee (2 2.25) 

Maximum 0.40 at 430 nm for solution S. 

Specific absorbance (2,2.25) 

360 to 390, determined at the absorption maximum at 
235 nm (anhydrous substance). 

Dissolve 20.0 mg in water R and dilute to 100.0 mL with the 
same solvent. Dilute 10.0 mL of the solution to 100,0 mL 
with water R, 

Related substances 

Liquid chromatography (2229). Prepare the solutions 
immediately before use. 

Solution A Mobile phase B 3 mobile phase A (14:86 VlV ). 


Test solution Dissolve 40.0 mg of the substance to be 
examined in solution A and dilute to 50,0 mL with the same 
solution. 

Reference solution (a) Dissolve 8.0 mg of cefotaxime add CRS 
in solution A and dilute to \ 0.0 mL with the same solution. 
Reference solution (b) Dilute 1,0 mL of the test solution to 
100.0 mL with solution A. 

Reference solution (c) Add 1.0 mL of dilute hydrochloric acid R 
to 4.0 mL of the test solution. Heat the solution at 40 J C for 
2 h, Add 5.0 mL of buffer solution pH 6,6 R and 1,0 mL of 
dilute sodium hydroxide solution R. 

Reference solution (d) Dissolve 4 mg of cefotaxime for peak 
idetuificatioti CRS (containing impurities A, B a C, E and F) in 
5 mL of solution A. 

Column : 

— size : / = 0,15 m, 0 = 3,9 nun, 

- stationary phase: octadecylsifyl silica gel for chromatography R 

{5 jun), 

— temperature: 30 *C, 

Mobile pha se : 

— mobile phase A: 7.1 g/L solution of disodium hydrogen 
phosphate R adjusted to pH 6,25 using phosphoric acid R ; 

— mobile phase B: methanol R f 


Time 

(min) 

Mobile phase A 
(per cent V/V] 

Mobile phase B 
(per cent V/V) 

0-7 

86 

14 

7 - 9 

86 + 82 

14+18 

9 - 16 

82 

IS 

16*45 

82 + 60 

18 + 40 

45 * 50 

60 

40 

50 - 5 5 

60 + 86 

40 + 14 

55 - 60 

86 

14 


Flow rate 1.0 mLmin. 

Detection Spectrophotometer at 235 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c) and (d). 

Identification of impurities Use the chromatogram supplied 
with cefotaxime for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A, B, C, E and F, 
Relative retention With reference to cefotaxime (retention 
time = about 13 min): impurity B = about 0,3; 
impurity A = about 0.5; impurity E = about 0,6; 
impurity C = about 1.9; impurity D = about 2.3; 
impurity F = about 2.4; impurity G = about 3.1. 

System suitability: reference solution (c): 

— resolution: minimum 3.5 between the peaks due to 
impurity E and cefotaxime; 

— symmetry factor, maximum 2,0 for the peak due to 
cefotaxime. 

Limits: 

— impurities A f B, C, D y E f F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent); 

— any other impurity: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.2 per cent); 
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— toted: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3,0 per cent); 

— disregard limit ; 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Ethanol (2A. 24, System A) 

Maximum LQ per cent. 

^ A/-Dim ethyl aniline (2 A. 26, Method B) 

Maximum 20 ppm, 

2-Ethylhexanoic acid {2A.28) 

Maximum 0.5 per cent m/m. 

Water (2.5J 2) 

Maximum 3,0 per cent, determined on 0,300 g. 

Bacteria] endotoxins (2.6.14) 

Less than 0.05 JU/mg, if intended for use in die manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of Ci6H 16 N 5 Na0 7 S 2 by 
multiplying the percentage content of cefotaxime by 1.048, 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight tamper-proof container, 

IMPURITIES 

Specified impurities A, B, C, D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): G. 


CH a CQ*H 



A. R = R' = H: (6R y 7K)-7- [[ (22) -2-{2-aminothi azoM-y l)-2- 
(methoxyimino) acetyl] ammG]-3-mechyl-8-oxo-5-chia-1 - 
azabicydo[4.2.0] oct-2-ene-2-carboxy lie acid 

(deacetoxy cefotaxime), 

B. R = OH, R ' = H: (6RJ/0-7-[t(22)-2-(2-aminothiazol-4- 
yi)-2-(methoxyimino)aceryl] amino] -3-(hydroxyinethy])-8-oxo- 
5-thia-1 -azabicydo[4.2,0] oct-2-ene-2-carboxylic acid 
(deacctylcefotaxime), 

C. R = O-CO-CHj, R' = CHO: (6if,7/?)-3- 

[ (a ce ty loxv )methy I] -7 - [ [ (22) -2- [2- (formy la mino) thia2ol-4-yl] - 
2-(methoxyimino)acetyl] amino]-8-oxo-5-thia-1 - 
azabicydo [4,2.0] oct-2-ene-2-car boxy lie acid 
(A’-fo rmy lecfotaxime). 



D. (6ii, 7R)-3-[ (acet> r loxy)methyl]-7-[[(2£)-2- 
(2-amino thiazol-4-yl)-2-(medioxyimino)acetyl] amino] -8-oxo- 
5-thia-1 -azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid 
(E-cefotaxime), 



E. (5a R, 6 R) -6- [ [(2Z) -2-(2-a m inothiazol-4wl)-2- 
(methoxyimino) acetyl] amino] -5a, 6-dihydro- 3 H, 7 H -azeto [2,1 - 
6] furo [3,4-ifl [ 1,3] thiazine-1,7(4/i')-dione (deacctylcefotaximc 
lactone), 



F, (6/?, 7 /?) -3 -[(ace ty loxy )mechyl] -7-[ [ (22) -2*(2 - [ [ [( 6RJR)~7~ 
([(2Z)-2 - (2- am inothi azol -4-yl) -2 - 

(methoxyimino) acetyl] amino]-2-carboxy-8-oxo-5-thia-1 - 
azabicydo|4.2,0]oct-2-en-2-yl]methyl] amirio]thiazol-4-yl]~2- 
(methoxyimino) acetyl] amino]-8-oxo-5-thia-l- 
azabicydo{4.2,0]oct-2-ene-2-carboxylic acid (cefotaxime 
dimer). 



G, (6RJR )-3 - [ (acetyloxy )methy 1] -7 - ([ ( 2Z) -2-f2- [ [ (2Z) -2- 
(2-aminoihiazol-4-yI)-2-(methoxyimino)aceiyl] amino] thiazol- 
4-yl]-2-(mcthoxyimino)acet>i] amino]-8-oxo-5-thia-1 - 
azabicy do [4.2,0]oa-2-ene-2-carboxylic acid (ATA 
cefotaxime). 

_ PbEt* 
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Cefoxitin Sodium 1-457 


Cefoxitin Sodium 

(Ph. Bun monograph 099Q) 


CQjNa O 



Cj^Hi^NaO^ 449.4 33564*30*6 

Action and use 

Cephalosporin antibacterial. 

Preparation 

Cefoxitin Injection 

PttEa _-_ 

DEFINITION 

S odi urn (6/f,7 5) -3- [ (carbamoyl oxy)methyl] - 7-meth oxy-Sn^xo* 
7* [ [ (thiophen-2-y l) acetyl] amino] o *thia-1 - 
aza bicy do [4.2.0] oct-2-ene-2-carboxyla te, 

Semi*synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102-0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, very hygroscopic powder. 

Solubility 

Very soluble in water, sparingly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2,24), 

Comparison cefoxitin sodium CRS, 

B. It gives reaction (a) of sodium (2, J, /), 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S i$ clear (2.2,/) and not more intensely coloured 
than intensity 5 of the range of reference solutions of the 
most appropriate colour (2.2,2, Method If), 

pH (12.3) 

4,2 to 7.0. 

Dilute 2 mL of solution S to 20 mL with carbon dioxide-free 
water R. 

Specific optical rotation (2.2.7) 

+ 206 to + 214 (anhydrous substance). 

Dissolve 0.250 g in methanol R and dilute to 25,0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2,2.29), ftepare the solutions 
immediately before use. 

Solution A Dissolve L0 g of potassium dihydrogen phosphate R 
and 1.8 g of anhydrous disodium hydrogen phosphate R in 
1000 mL of water R. To 100 mL of the solution add 
800 mL of water R , adjust to pH 7.0 with phosphoric acid R 
or a 40 g/L solution of sodium hydroxide R and dilute to 
1000 mL with water R. 

Test solution Dissolve 50 mg of the substance to be examined 
in solution A and dilute to 50,0 mL with solution A. 


Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with solution A. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with solution A, 

Reference solution (c) Dissolve 5 mg of cefoxitin for peak 
identification CRS (containing impurities A, B* E* H, I and ]) 
in solution A and dilute to 5 mL with solution A. 

Column: 

— size: l - 0,25 m, 0 = 4.6 mm; 

— stationary phase: phenylsilyl silica gel for chromatography R 
(3.0 nm); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: 1.0 g/L solution of ammonium formate R 
adjusted to pH 2.7 with anhydrous formic acid R; 

— mobile phase B: acetonitrile 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(percent V/V) 

0-5 

92 

ft 

5 - SO 

92 + 74 

fl + 26 

so * as 

74 

26 


Flow rate 1,0 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 jjlL. 

Identification of impurities Use the chromatogram supplied 
with cefoxitin for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A } B, E, H* I and j. 

Relative mention With reference to cefoxitin (retention 
time = about 30 min): impurity A “ about 0.83; 
impurity I = about 0.98; impurity H - about 1,06; 
impurity E - about 1.11; impurity B = about 1,18; 
impurity J = about 1.66. 

System suitability: reference solution (c): 

— resolution: minimum 2.0 between the peaks due to 
impurities H and E; 

— peak-to-vaSey ratio: minimum 2,0> where = height 
above the baseline of the peak due to impurity 1 and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to cefoxitin. 
Limits : 

— impurity h not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent); 

— impurities E f H: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained w>ith 
reference solution (a) (0.5 per cent); 

— impurity j: not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— impurities A, B: for each impurity* not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.2 per cent); 

*— unspecified impurities: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(3.0 per cent); 
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— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0-05 per cent). 

Water {2,5J I) 

Maximum 1.0 per cent* determined on 0.500 g* 

Bacterial endotoxins [2,6.14) 

Less than 0.13 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2*2*29). 

Test solution Dissolve 25,0 mg of the substance to be 
examined in water R and dilute to 25.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 25.0 mg of cefoxitin 

sodium CRS in wafer R and dilute to 25*0 mL with the same 

solvent. 

Reference solution (b) Dissolve 20.0 mg of 2-(2-thknyl)acetic 
acid R in water R and dilute to 25.0 mL with the same 
solvent. 

Reference solution (c) Mix LQ mL of reference solution (a) 
and 5,0 mL of reference solution (b). 

Column : 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 
(5 pm). 

Mobile phase acetic acid R> acetonitrile R> water R 
(1:19:81 ViViV). 

Flaw rate l mL/min, 

Detection Spectrophotometer at 254 mn, 

injection 20 pL of the test solution and reference solutions (a) 

and (c). 

Run time 12 min. 

System suitability: reference solution (c): 

— resolution: minimum 3.5 between the 2 principal peaks. 
Calculate the percentage content of C J6 H 16 N 3 Na0 7 S2 taking 
into account the assigned content of cefoxitin sodium CRS ♦ 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A, B > E, H, I, J 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C, D, 

f, a 



A, ( 6R 3 IS) -3-(hydroxyincthyI)-7-mc thoxy-8 -oxo-7- 
([(thiophen-2-yl) acetyl] amino]-5-this-1 -azabicyclo [4.2.0]oct- 
2-ene-2-carboxylic acid (decarbamoylcefoxitin), 



B. (2/?5 3 6J? J 75)-3-[(carbamoyLoxy)methyl] ~7-meLhoxy-8-0XQ- 
7-[Kthiophen-2-yl) acetyl] amino] -5-th ia-1 -azabicyclo 
£4.2.0] oa-3-ene-2-carboxy lie acid (delta-3-cefoxitin}, 

o 


err 



H H 


C * (5ai?,6J?}-6- [ [(thiophen-2-yl)acetyI]amino]-5a,6-dihydro- 
3^,7/f-azeto[2 } l-6]furo[3,M[l,3]thia2ine-l,7(4//)-dione 
(cefalotin lactone). 




D, (5ai?,65)-6-methoxy-6-[[(thiophen-2-yl)acetyl] amino]- 
5a,6-dihydro-3H,7/7-azeto[2 3 l -6] ftiro[3 > 4-<fl [ l ,3]thiazine- 
I,7(4H)-dione (cefoxitin lactone), 


E. (6/?,75)-3-[(carbamoyloxy)mcthyl] -7-methoxy-7- [ £(2/?)-2* 
methoxy-2-(thiophen-2-y 1) acery 1] amino J S -oxo- 5 - thia-1 - 
azabicyclo[4.2 + 0]oct-2-cne-2-carboxylic acid ((I?)-methoxy 
cefoxitin), 



F. (6F } 7S)-3-[(carbamoyloxy)methyl]-7-methoxy-7-[[(2.S)-2- 
methoxy-2-(th ioph cn-2-yl) acetyl] am in o] -8-oxo-5 -thia-1 - 
azabicydo[4.2.0]oct-2-ene-2-carboxylic acid ((5)-methoxy 
cefoxitin). 


COjH 



G. (6K,7S)-3-[[[l[[(G/?,7^-2H:arboxy-7-methoxy-8-oxo-7- 
[ [2-(thiophen -2-yl) acetyl] am ino] -5-thia -1 -azabicyclo [4.2.0] 
oct-2 -en- 3-yl] methyl ] oxy] carbamoyl] oxy] me thyl] -7-methoxy- 
8-OXO-7 - [ [2- (th iophen-2-yl) acetyl ] am in o] - 5 -th ia-1 -aza bicydo 
[4,2,0joct-2-ene-2-carboxylic add (cefoxitin dimer}, 

H. unknown structure, 

L unknown structure, 

J, unknown structure. 


PhEtt 
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Cefpodoxime Proxetil 1-459 


Cefpodoxime Proxetil 

(Ph, Ewr. monograph 2341) 


* * * 

★ * 

* * 

+ * 

* ** 


■.^O. .0. .ch 3 

H > C Y Y Y 

CH, 


CMs °Y° ° 

'® VnV^o 


,CH 3 


Column: 

— jtare: / = 0*15 m,0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: maintain at a constant temperature of 20 5 C 
Mobile phase ; 

— mobile phase A: anhydrous formic add R, methanol R, 
water R (1:400:600 VIVtV); 

— mobile phase B: anhydrous formic acid R, water R : 
methanol R{ 1:50:950 I WVIV); 


s—' 

0 

SfKJ epimer at C* 

Tim* 

Mobile phase A 

Mobile phase ft 




(min) 

(percent V/V) 

(per cent V/V) 

C 2 IH 27 N 509 S 2 

557.6 

87259-81-4 

0-GS 

55 

S 

Action and use 



65 - I4S 

95 -> 15 

5 + 85 

Cephalosporin antibacterial. 


145 -155 

15 

85 


Ph Fir _____ 

DEFINITION 

(I RS)- 1 -[[ (I-Methylethoxy)carixmyl] oxy] ethyl (bR>7R)-7- 
[ [(2Z) - 2 -( 2 -ammothiazo) -4-yl)-2- 

(methoxyimino)acetyl] am mo] -3-{methoxyme thy 1) -8-oxo-5 - 
thia -1 - azabicy eta [4 .2 *0] oct- 2 -ene- 2 <arboxy late. 
Semi-synthetic product derived from a fermentation product* 

Content 

94.0 per cent to 102*0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

While or pale yellow or light brown, amorphous powder* 

Solubility 

Very slightly soluble or practically insoluble in water, very 
soluble in acetonitrile and in methanol, freely soluble in 
anhydrous ethanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2*24). 

Comparison cefpodoxime proxetil CRS, 

TESTS 

Diastereoisomer ratio 

Liquid chromatography (2*2.29) as described under Assay* 
Use the normalisation procedure. 

Limit Test solution: 

— the ratio of the area of the peak due to cefpodoxime 
proxetil diastereoisomer II to the sum of the areas of the 
peaks due to cefpodoxime proxetil diastereoisomers I 
and II is between 0*5 and 0.6* 

Related substances 

Liquid chromatography (2*2.29). Prepare the solutions 
immediately before use or store them at 2-8 C 
Solvent mixture glacial acetic add R> acetonitrile R t water R 
(2:99:99 VfVfV). 

Test solution Dissolve 50 mg of the substance to be examined 
in the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of cefpodoxime proxetil for 
peak identification CRS (containing impurities B, C and D) in 
5.0 mL of the solvent mixture* 

Reference solution (c) Dissolve 5 mg of cefpodoxime proxetil for 
impurity H identification CRS in 5.0 mL of the solvent 
mixture. 


Flow rate 0.6 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL* 

Identification of impurities Use the chromatogram supplied 
with cefpodoxime proxetil for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C and D; use the 
chromatogram supplied with cefpodoxime proxetil for 
impurity H identification CRS and the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurity H. 

Relative retention With reference to cefpodoxime proxetil 
diastereoisomer II (retention time = about 58 min): 
diastereoisomer l of impurity B = about 0 . 68 ; 
diastereoisomer I of cefpodoxime proxetil = about 0.74; 
impurity C = about 0.82; diastereoisomer II of 
impurity' B = about 0.85; impurity D (2 peaks) - about 0*88 
and 1.13; peaks due to diastereoisomers of impurity H: 
between about 1.9 and 2.5. 

System suitability: 

— the chromatogram obtained with reference solution (b) is 
similar to the chromatogram supplied with cefpodoxime 
proxetil for peak identification CRS; 

— resolution: minimum 6.0 between the peaks due to 
cefpodoxime proxetil diastereoisomers I and II in the 
chromatogram obtained with reference solution (a); 

— peak-io-valley ratio : minimum 1*1, w'here H p - height 
above the baseline of the peak due to diastereoisomer II 
of impurity B and H v - height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to impurity C in the chromatogram obtained 
with reference solution (b). 

Limits: 

— impurity C: not more than twice the sum of the areas of 
the 2 principal peaks in the chromatogram obtained with 
reference solution (a) ( 2.0 per cent); 

— impurity D (sum of the 2 diastereoisomers): not more than 
the sum of the areas of the 2 principal peaks in the 
chromatogram obtained with reference solution (a) 

( 1.0 per cent); 

— impurity H (sum of the diastereoisomers) : not more than the 
sum of the areas of the 2 principal peaks in the 
chromatogram obtained with reference solution (a) 

( 1.0 per cent); 

— impurity B (sum of the 2 diastereoisomers): not more than 
0*5 times the sum of the areas of the 2 principal peaks in 
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the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— any other impurity: for each impurity, not more than 

0*2 times the sum of the areas of the 2 principal peaks in 
the chromatogram obtained with reference solution (a) 
( 0.2 per cent); 

— total: not more than 4 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (a) (4.0 per cent); 

— disregard limit: 0.05 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (a) (0*05 per cent), 

Water (25,/2) 

Maximum 2*5 per cent, determined on 0.500 g. 

ASSAY 

I jquid chromatography (2*2.29). 

Solution A 20 mg\L solution of anhydrous citric add R in 
acetonitrile R. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50,0 mL with 
solution A. 

Reference solution Dissolve 30.0 mg of cefpodoxime proxetil CRS 
in solution A and dilute to 50.0 mL with solution A. 

Column: 

— size: l = 0.15 m, 0 - 4.6 mm; 

— stationary phase: end-capped octadecyhilyi silica gel for 
chromatography R (5 jim); 

— temperature: 40 3 C. 

Mobile phase methanol R, water R (9:11 ViV). 

Flow rate 0*8 mlVmin. 

Detection Spectrophotometer at 240 nm. 

Injection 10 pJL 

Run rime 1.2 times the retention time of cefpodoxime proxetil 
diastereo isomer II. 

Retention rime Cefpodoxime proxetil 
diastereo isomer II = about 30 min. 

System suitability': reference solution: 

— resolution: minimum 4*0 between the peaks due to 
cefpodoxime proxetil diastereoisomers I and II. 

Calculate the percentage content of C 21 H 27 N 5 O 9 S 2 from the 
sum of the areas of the 2 peaks due to the diastereoisomers 
and using the declared content of cefpodoxime proxetil CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities B, C, D, H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests m the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
( 2034 ). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 . 10 . 
Control of impurities m substances for pharmaceutical use): A f E, 
P,G. 



A* (6R,7R)-7-[t(2Z)-2-(2-aminothiazol-4-yl)-2- 
(me thoxyimino)acetyl] amino j -3- (meth oxymethyl)-8-oxo-5- 
thia- l-azabicyclo[4,2.Q]oct-2-ene-2-carboxyHc add 
(cefpodoxime), 



B, {lRS)-l-[[(l-methykthoxy)cart>onyl]oxy]etfayI (6J?,7R)-7- 
[ [ (2Z)-2-( 2-aminothiazo 1-4-yl) -2-( me thoxyimino) acetyl] 
amino] -3-methyl-8-0xo-5-thia-1 -azabicydo[4*2.0]oct-2-ene-2- 
carboxylate (ADCA-analogue of cefpodoxime proxetil), 



C. (lRS)-l-[[(l-methykchoxy)carbonyI]oxyIethyI (6R,7R)-7- 
[ [(2Z) -2-(2-aminothiazol-4-y 1) -2- 

(meth oxy i m ino) acetyl] amino]- 3- (meth oxym ethyl)-8-oxo- 5- 
thia-1 -a2abicydo[4.2.0]act-3-ene-2-carboxylate (delta-2- 
cefpodoxime proxetil), 



H 2 N—^ 


A 


D. (1RS)-!-[[(!-me thykthoxy)carbonyl]oxy3 ethyl (6R,7/?)-?- 
[ [ (2 E) -2-( 2-amin oih iazol -4-y 1) -2- (methoxy im in o) ac ety 11 
a min o] - 3-{methoxym ethy l)-8-oxo-5 -thia-1 -azabicyc lo 
[4.2,Q]oct-2-ene-2-carboxylate (anti-cefpodoxime proxetil). 



E. (IRS)-l-[[(l-methyletho3^)carbonyl] oxy] ethyl (6R t 7R)-3- 
{acet oxym ethyl)-?- J[ (2 Z) -2-(2-aminothiazo I -4-y 1) - 2 - 
(methoxyimino)acetyl] amino]-8-oxo-5-thia-1 - 
azabicydo[4.2*Q]oct-2-ene-2-carboxylate (ACA-analogue of 
cefpodoxime proxetil), 
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Cefprozil Monohydrate 1-461 


H -. ,CL .0. ,CH a 

T T 



F. (lJ?5)-I-t[(l-methylethoxy)carbonylJox> r ]ethyl (6RJR)-7- 
[ l(2Z)-2- [ (2-formy lam ino) th iazol-4- y l) -2- 
(methoxy im ino) acetyl] amino J -3 - (methoxymethy l) -8 -oxo-5- 
thi a- 1 -azabiey do [ 4. 2 . 0 ] o ct -2 -ene- 2 -c arboxyla te (N - formyl 
cefpodoxime proxctil). 





G. (i RS )-1 -[[( 1 -meihylethoxy)carbony)]oxy] eihyl {6RJR)-1- 
t [ (22)- [2- (2-acetylamino)thi azol-4-y 1]- 2 - 
(methoxyimino)a ce ty l\ am ino] -3- (methoxymethy 1 ) -S-oxo -5 - 
thia-1 -azabicydo[4.2.0]Ga>2-ene-2-carboxylate (JV-acetyl- 
cefpodoxime proxetil). 





H. mixture of the diastereoisomers of 
l-|[Cl-methylethox> r )carbonyl]oxy]ethyl ( 6 i?, 7 J?)- 7 -[[( 22 )- 2 - 
12- [ | (2 /?) - 2 -1 [ {22) -2- (2- am mothiazol-4~yi)-2- 
(methoxy imino)a cetyl] amino] -2- [(2R)-5-(methoxymethyl)-4- 
| [ 1 -[[(1-mtnbyleihoxy) carbonyl ] oxy] ethoxy] carbonyl]-3,6- 
dihydro-2//-L3-thiazin-2-yl] acetyl] amino] thiazo!-4-yl]-2- 
(me thoxy im ino) a ce ty l) a m in o] -3-(m ethoxymethy J) -8 -oxo- 5 - 
ihia-1 -azabicy do[4.2.0]oet-2-ene-2-carboxylate (cefpodoxime 
proxetil dimer). 

_.______ PflEur 


Cefprozil Monohydrate 

(Ph Eur monograph 2342) 


CO a H 



H 2 0 407.4 121123-17-9 

Action and use 

Cephalosporin antibacterial 

PhBw ________ 

DEFINITION 

Mixture of the 2 diastereoisomers of (6K,7tf)-7-[[(2fl)-2~ 
amino-2-(4-hydroxyphenyl) acetyl] amino]-8-oxo-3-[( 1 EZ) - 
prop-1 ^enyl] - 5-thia-1 -azabicyd o [ 4.2.0] oci- 2-ene- 2*ca rboxy lie 
add monohydrate. 

Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or yellow, crystalline powder, slightly hygroscopic. 

Solubility 

Slightly soluble in water and in methanol, practically 
insoluble in acetone, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Comparison cefprozil CRS * 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the soimions 
immediately before use. 

Test solution (a) Dissolve 0.125 g of the substance to be 
examined in l mL of a 103 gfL solution of hydrochloric acid R 
and dilute to 25.0 mL with mobile phase A. 

Test solution (b) Dissolve 30,0 mg of the substance to be 
examined in water R and dilute to 100,0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mLwith mobile phase A. 

Reference solution (b) Dissolve 5 mg of cefprozil for peak 
identification CRS (containing impurities B> H and M) in 
0.05 mLofa 103 g/L solution of hydrochloric acid R and add 
1 mL of mobile phase A, 

Reference solution (c) Dissolve 3 mg of cefprozil CRS and 6 mg 
of cefprozil impurity* mixture CRS (containing impurities D 
and F) in 2 mL of a 103 g/L solution of hydrochloric add R 
and dilute to 50 mL with mobile phase A. 

Reference solution (d) Dissolve 30,0 mg of cefprozil CRS in 
water R and dilute to 100,0 mL with the same solvent. 
Reference solution (e) Dissolve 10.0 mg of cefadroxil CRS 
(impurity B) in water R and dilute to 20.0 mL with the same 
solvent. Dilute 1.0 mL of the solution to 20.0 mL with 
water R. 

Reference solution (J) Dissolve 10.0 mg of cefprozil 
impurity A CRS in water R and dilute to 100.0 mL with the 
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same solvent. Dilute L0 mL of the solution to 10.0 mL with 

water R. 

Column: 

— size. | = 0.25 m,0 = 4,6 mm; 

— jfdfiwiao* phase: end-capped octadecyhdyl silica gel for 
chromatography R (5 pm); 

— temperature. 40 °C, 

Mobile phase: 

— mobile phase A: dissolve I 1,5 g of ammonium dihydmgen 
phosphate R in water R t adjust to pH 4.4 with phosphoric 
add R and dilute to 1000 mL with water R\ 

— mobile phase B\ acetonitrile R, mobile phase A (50:50 VIV); 


TImc 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV) 

(percent VfV) 

o-a 

81 

19 

8-20 

81 ->36 

19 4 64 

26 - 25 

36 

64 


Flow rate 1,0 mL/min, 

Detection Spectrophotometer at 230 tun. 

Injection 10 pL of test solution (a) and reference solutions (a), 
(b), (c), (e) and (0- 

Identification of impurities Use the chromatogram supplied 
wi th cefprozil for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, H and M; use the 
chromatogram supplied with cefprozil impurity mixture CRS 
and the chromatogram obtained with reference solution (c) 
to identify the peaks due to impurities D and F; impurities G 
and 1 arc identified by their relative retention. 

Relative mention With reference to cefprozil (Z)-isomer 
(retention time = about 7 min): impurity A - about 0.4; 
impurity B = about 0.5; impurity D = about 0.7; 
impurity F = about 0.9; cefprozil (£)-isomer = about 1,4; 
impurity G - about L7; impurity H = about 2.0; 
impurity' I = about 2.1; impurity' M = about 2,9. 

Syjfew suitability*, reference solution (c): 

— resolution: minimum 1,4 between the peaks due to 
impurity F and cefprozil (Z)-isomcr. 

Limits : 

— correction factor, for the calculation of content, multiply the 
peak area of impurity D by 2,3; 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (e) 
(0.5 per cent); 

— impurities D t G, H> I, M: for each impurity, not more 
than 0.3 times the sum of the areas of the 2 principal 
peaks in the chromatogram obtained with reference 
solution (a) (0,3 per cent); 

— impurity* A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (f) 
(0.2 per cent); 

— any other impurity: for each impurity', not more than 

0.2 times the sum of the areas of the 2 principal peaks in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— total: maximum 2.0 per cent; 

— disregard limit: 0,05 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (a) (0,05 per cent), 

(£)-isomer ratio 

Liquid chromatography (2*2,29) as described under Assay. 


Determine the area of the peak due to the (£)-isomcr in the 
chromatogram obtained with test solution (b) and reference 
solution (d). Calculate the ratio of the (£)-isomer to the sum 
of both cefprozil isomers, as determined under Assay. 

Limit. 

— (E)-isomer ratio: 0,06 to 0,1L 

Heavy' metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water ( 2 . 5 . 12 ) 

3.5 per cent to 6,5 per cent, determined on 0.500 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Mobile phase B, mobile phase A (18:82 VfV). 
Detection Spectrophotometer at 280 nm. 

Injection 10 pL of test solution (b) and reference solution (d). 
Run time Twice the retention time of cefprozil (Z)-isomer, 
Button order (Z}-i$omcr, (£)-isomer 
Retention hme Cefprozil (ZJ-isomer = about 8 min. 

System suitability Reference solution (d): 

— resolution: minimum 2,5 between the peaks due to 
cefprozil (Z)-isomer and the (E)-isomer. 

Calculate the percentage content of the sum of both isomers 
of cefprozil (C^HjoNjOsS) taking into account the assigned 
contents of both (£)-isomer and (Z)-isomer of cefprozil CRS . 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B, D, G, H, I, M 
Other dace table impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10, 
Control of impurities in substances for pharmaceutical use) : C, E t 
F r J t Ky Ly N. 


X>*~ 


H HH 2 
COiH 


A. (2J^-2-ainino-2-(4~hydroxyphenyl)acetic acid 
(p-hy droxypheny iglydn e). 



B, (6/?,7K) -7 - [ [(2/?)-2-amino-2- 

(4-hydraxyphenyl) acetyl] amino] -3-methyl-8-oxo-5-thia-1 ■ 
azabicyclo[4,2.0]oct-2-ene-2-carboxylic acid (eefadroxil). 
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C. (6R5>3-(aminomcthylcne)-6- 
(4-hydrox>phenyl)piperazine-2,5-dione, 


V?'j'i 

ch 3 

H H * 

D. (6/?,7/0-7-ainmo™8KJXO-3*[( 1 Z)-prop-1 -enyl]-5-thia-1 
azabicy do[4,2.0]oct-2-cne-2-carboxylic add, 


I. (2/0-2-[(2i0-2-amino-2-(4-hy droxyphenyljacciy 1] amino-2' 
[ (2/?) -4-carboxy-5- [ (I £)- prop-1 -cny l]-3,6-dihydro-2//-1,3- 
thiazm-2-yi]-acetic add, 




HjN K 


E. (6Jf,7i?)-7-[ ({2i0-2-ammo-2-[4-[[(2i?)-2-amino-2- 
(4-hydroxyphcny])aeetylJoxy]phenyi]acety[]ammol-§-ojto-3“ 
{{IZJ-prop-1 -enyl|-5-thia-1 -azabicyclo [4.2,0] oct-2-ene-2- 
carboxylic acid. 


J. (6J?j7/?)-?-[[(2/0-2-[[(2/?)-2-amino-2- 
(4-hydroxyph cny I) acetyl] amino] - 2- 

(4-hydroxyphenyl)acetyl]amino]-8-oxo*3-[(l£3-prop-l-enyl]- 
5-thia-l -azabicYclo[4,2,0] oct-2-ene-2-carboxylic acid, 



GO^N 

HiN Hs^ 

H H 


F, (6/f,7 R) -7 -amino-8 -oxo-3 - [(1 £)-prop-1 -eny 1] -5-thia- 1 - 
aza bicycl o [4.2.0] oct-2-ene-2 -carboxylic acid, 


K. mixture of 4 diasiereoisomers of {3flS,6JfS)*3-[(2105/0-5- 
ethyl-7-oxo-1 > 2 1 5>7-tctrahydro-4/f-furo[3,4-d] [I,3]thiazm-2- 
yl]-6-(4-hydroxyphenyl)piperazine-2,5-dione 3 



co 



G. (2/f)“2-[(2/?)-2-amino-2-(4-hydroxy t phenyl)acetyl] amino- 
2- [ (2/0 -4-carboxy-5-1( IZ) -prop-1 -enyl ] -3,6ndihy dro- 2/M ,3- 
thiazin-2-yl]-acetic add, 



(4-hydroxyphenyl)acci> f l]ammo)-2- 

(4*hydroxyphc ny l) acetyl ] amino] - 8-oxo-3- [ (1 Z)-prop-1 -enyl] - 
5 -ihia-1 - azabicydo [4.2.0] oci-2-en e-2 -carboxyli c add. 


L. 2-hydroxycthyl (2/0-2-ammO“2-(4-hydroxyphenyl)acetafe, 


CO,H 



M. {6/?,7 /f )-7- [ [(2/?) -2- amino-2 - [ 4- 
[ (eihoxycarbonyl)oxy]pheny IJ acetyl] amino]-8-oxo-3-[(! Z)- 
prop-1 -enyt]-5-thia-1 -azabicydo [4.2.0] oci-2-ene-2-cafboxyUc 
add, 


COsH 



N, (6/?,7/Z)-7-[[(2/i)-2-amino-2-{4- 
(e thoxy ca rbony t)oxy ] phenyl] acetyl] amino] -8-oxo-3- [(!£}- 
prop-1 -enyl]-5-ihia-l -azabicydo [4.2.0)oct-2-ene-2-carboxy'lic 
add. 


PhBtir 
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Cefradine 

(Ph. Eur. monograph 0814) 


CO*H 



O 


Compound 


Mol, Formula 

H 

cefradine 

cr 

Ci S H 1& N 

349,4 

ceratexm 

a 


347.4 

4 f P 5'-0ihydroc©fradine 

c 16 k 21 n 3 o 4 s 

3514 


Action and use 

Cephalosporin antibacterial. 

Preparations 
Cefradine Capsules 
Cefradine Injection 
Cefradine Oral Suspension 

PhEt* _____ 

DEFINITION 

Main component (6R,7R)-7-[[(2iQ-amino(cydohexa-I s 4- 
dienyl) acetyl] amino] - 3-methyl-8-oxo-5-this-1 - 
a zabi cyclo (4.2.0]oct-2-ene-2-carboxylic acid (cefradine). 
Semi-synthetic product derived from a fermentation product. 

Content 

— cefradine'. minimum 90.0 per cent (anhydrous substance); 

— cejalexin: maximum 5.0 per cent (anhydrous substance); 

— 4\5 l -dikydrocefradine: maximum 2.0 per cent (anhydrous 
substance); 

— sum of the percentage contents of cefradine> cefalexin and 
4\5 l -dihydrocefrudim: 96,0 per cent to 102,0 per cent 
(anhydrous substance). 

CHARACTERS 

Appearance 

While or slightly yellow, hygroscopic powder 

Solubility 

Sparingly soluble in water, practically insoluble in ethanol 
(96 per cent) and in hexane, 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2.24). 

Comparison cefradine CRS. 

If the spectra obtained in the solid state show differences, 
dissolve 30 mg of the substance to be examined and 30 mg 
of the reference substance separately in 10 mL of methanol R y 
evaporate to dryness at 40 X at a pressure less than 2 kPa 
and record new spectra using die residues. 

TESTS 
Solution S 

Dissolve 2.50 g in sodium carbonate solution R and dilute to 
25.0 mL with the same solvent. 


Appearance of solution 

Solution $ is not more opalescent than reference 
suspension II ( 2.2. /). Allow solution S to stand for 5 min. 
The absorbance (2,2,25) of solution S measured at 450 nm is 
not greater than 0.60. 

pH (2.2.J) 

3,5 to 6,0. 

Dissolve 0.100 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation ( 2.2.7) 

+ 80.0 to f 90.0 (anhydrous substance). 

Dissolve 0.250 g in acetate buffer solution pH 4.6 R and dilute 
to 25.0 mL with the same solution. 

Related substances 

Liquid chromatography (2,2.29), 

Test solution Dissolve 0.300 g of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A, 

Reference solution (a) Dissolve 3.0 mg of cydahexa-l y 4- 
dienylglycine CRS (impurity B) in mobile phase A and dilute 
to J OO.O mL with mobile phase A. 

Reference solution (b) Dissolve 3 mg of the substance to be 
examined and 3 mg of cefalexin monohydrate CRS in mobile 
phase A and dilute to 25 mL with mobile phase A, 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. 

Reference solution (d) Dissolve 6 mg of cefradine for peak 
identification CRS (containing impurities C, D and E) in 
1.0 mL of mobile phase A, 

Reference solution (e) Dissolve the contents of a vial of 
cefradine impurity mixture CRS (impurities A and G) in 
l ,0 mL of mobile phase A. 

Column: 

— size:! = 0,15 m 3 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silka gel far chromatography R 
(5 pm); 

— temperature: 30 °C. 

A)o bile phase: 

— mobile phase A : 2,72 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 3.0 with dilute phosphoric 
acid R s 

— mobile phase B: methanol R2\ 


Time 

(min) 

Mobile phase A 
(per cent VfV) 

Mobile phase B 
(per cent V/V) 

0-2.5 

99.5 4 97 

0.5 4 3 

23- II 

97 4 75 

14 25 

11 - 13 

75 4 60 

25 4 40 

13-16 

60 

40 

16 - 19 

60 4 20 

40 4 SO 

19 - 19. i 

20 4 99,5 

80 4 0.5 

19 .1 - 25 

99.5 

0,5 


Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 25 j.iL. 

Identification of impurities Use the chromatogram supplied 
with cefradine for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities G, D and E; use the 
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chromatogram obtained with reference solution (a) to 
identify the peak due to impurity B; use the chromatogram 
supplied with cefradine impurity mixture CRS and the 
chromatogram obtained with reference solution (e) to identify 
the peaks due to impurities A and G. 

Relative retention With reference to cefradine (retention 
time = about 15 min): impurity A = about 0.27; 
impuriw B = about 0,32; impurity C - about 0,53; 
impurity D - about 0.63; impurity E = about 0*80; 
impurity F - about 0,92; cefalexin = about 0.95; 4',5 *- 
dihydrocefradine = about 1*06; impurity G - about 1.32* 
System suitability: reference solution (b): 

— resolution: minimum 4*0 between the peaks due to 
cefalexin and cefradine* 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by 3.4; 

— impurities A> B 3 C, D, E } F t G: for each impurity, not 
more than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0,25 per cent); 

— any other impurity for each impurity, not more than 
0,25 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.25 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(2.0 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent); disregard the peaks due to cefalexin and 
4 r j5 '-dihydrocefradine. 

Dimethyl aniline (2.4.26, Method B) 

Maximum 20 ppm. 

Water (2*5. 72) 

Maximum 6,0 per cent, determined on 0*300 g. 

Sulfa ted ash (2.4.74) 

Maximum 0,2 per cent, determined on L0 g, 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in phosphate buffer solution pH 5.0 R and dilute to 
100,0 mL with the same solution. 

Reference solution (a) Dissolve 50,0 mg of cefradine CRS 
(containing 4',5'-dihydrocefradine) in phosphate buffer solution 
pH 5.0 R and dilute to 100*0 mL with the same solution. 
Reference solution (b) Dissolve 5*0 mg of cefalexin 
monohydrate CRS in phosphate buffer solution pH 5.0 R and 
dilute to 100.0 mL with the same solution. 

Reference solution (c) Dilute 1 mL of reference solution (a) to 
10 mL with phosphate buffer solution pH 5.0 R. Mix 5 mL of 
this solution and 5 mL of reference solution (b)* 

Column: 

— size: i= 0.10 m, 0 = 4.6 mm; 

— stationary phase: octadecyhilyl silica gel for chromatography R 
(5 pm). 

Mobile phase methanol R> phosphate buffer solution pH 5.0 R 

(25:75 VfV). 

Flaw rate 1,5 mL/min, 

Detection Spectrophotometer at 254 nm. 

Injection 5 pL. 

Run time Twice die retention time of cefradine. 


Relative retention With reference to cefradine (retention 
time = about 3 min): cefalexin - about 0.7; 4',5'- 
dihydrocefradine = about 1.5. 

System suitability : reference solution (c): 

— resolution: minimum 4.0 between the peaks due to 
cefalexin and cefradine. 

Calculate the percentage content of cefradine using the 
chromatogram obtained with reference solution (a) and 
taking into account the assigned content of cefradine CRS , 
Calculate the percentage content of cefalexin using the 
chromatogram obtained with reference solution (b) and 
taking into account the assigned content of cefalexin 
monohydrate CRS. Calculate the percentage content of 4\5'- 
dihydrocefradine using the chromatogram obtained with 
reference solution (b), taking into account the assigned 
content of cefalexin monohydrate CRS and multiplying the 
area of the peak due to 4',5'-dihydrocefradine by a 
correction factor of 1,6. 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 °C to 8 °C. 

IMPURITIES 

Specified impurities: A, B, C, D, E, F, G. 


C0 3 h 



A. (6/?, 77?) -7 -a mino - 3 -metbyl-8-oxo- 5-thia-1 - 
azabi cydo [4.2.0] oct-2-ene-2 -carboxyli c ad d 
(7-aminodeacetoxycephalosporaruc add, 7-ADCA), 

H NH; 

B, (27?) -amino (eye lohexa-1,4 -d ie ny 1) acetic add 
(n-dihydrophenylglycine, cydohexa-1 /Ldienylglycine), 


C. (6T?,7R}-7-[( (2R) -amino(cyclohexa-1,4- 
dienyl)acetyl] amino]-3-mcthyl-8-oxo-5-thia-1 - 
a/*abicyclo[4.2.0]oct-2-ene-2-carboxylic acid 5-oxide 
(isomer 1), 

D, (67?,77?)-7-[ [(2 R) -amino(cyclohexa-1,4- 
dienyl) acetyl] amino]-3-methyL8-oxo-5-thia-1 - 
axabi cy do [4.2*0] oct-2-ene-2-carboxylic acid 5-oxide 
(isomer 2), 


co 2 h 



h H « 
o 
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COjH 



E. (6/?,7/?)-7-([(2R)-amino(2-hydroxyphenyl)aeeiyl]aniino]- 
3-methyl-8-oxo-5-thia-1 -azabicyclo(4.2.0]oet-2-ene-2- 
carboxylic acid, 

ho ch 3 

F. 3-hydroxy-4-m ethyl thi ophen-2 (5 H) -one, 


CD 2 h 



o 


G* (6RfJR)-7-[ (2,2 -di methylpropanoyl)amino] - 3-methy 1-8- 
oxo-5-thia-l -azabicyclo[4,2*0]CK^-2-ene-2-uul>uxylic acid 
(7-ADCA pivalamkk). 

_____._. PhEuf 


Ceftazidime Pentahydrate 

Ceftazidime 

(Ph> Eur . monograph 1405) 



C 22 H Z2 N 6 0 7 S 2> 5H 2 0 637 784394)6-2 

Ac don and use 

Cephalosporin antibacterial* 

Preparations 
Ceftazidime Injection 
Ceftazidime Eye Drops 

PhEur ____ 

DEFINITION 

(6i?j7i?)-7-[ [(22)-2-(2-Aminothiazol-4-y 1)-2- [( I -carboxy-1- 
methylethoxy) i mi no] acetyl] amino] -8-OXO-3- [(pyridin-1 -ium- 
1 -yl) methyl ]-5-thia-1 -azabicyclo [4,2.0] oct-2-ene-2- 
carboxylate pentahydrate. 

Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 


Solubility 

Slighdy soluble in water and in methanol, practically 
insoluble in acetone and in ethanol (96 per cent)* It dissolves 
in arid and alkali solutions* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2.24). 

Co mparison ceftazidime CRS . 

TESTS 
Solution S 

Dissolve 0.25 g in carbon dioxide-free water R and dilute to 
50 ml with the same solvent. 

Appearance of solution 

Solution S is clear (2,2, /) and colourless (2.2.2, Method II ), 
pH (2.2J) 

3*0 to 4.0 for solution S. 

Related substances 

Liquid chromatography (2.2*29). 

Test solution Suspend 0*150 g of the substance to be 
examined in 5 mL of acetonitrile dissolve by adding 
water R and dilute to 100 mL with water R. 

Reference solution (a) To 1.0 mL of the test solution add 
5*0 mL of acetonitrile R and dilute to 100*0 mL with water /?* 
Dilute 1*0 mL of this solution to 5.0 mL with water R. 
Reference solution (b) In order to prepare impurity B in sitiu 
expose 5 mL of the test solution to ultraviolet light at 
254 nm for about 24 h. 

Reference solution (c) Suspend 3 mg of ceftazidime for peak 
identification CRS {containing impurities A and G) in 0.5 mL 
of acetonitrile R, dissolve by adding water R and dilute to 
2 mL with water R . 

Column: 

— size: l = 0.25 m,0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(5 pm); 

— temperature: 40 C* 

Mobile phase: 

— mobile phase A: solution containing 3.6 g/L of disodium 
hydrogen phosphate R and 1.4 g/L of potassium dihydrogen 
phosphate R, adjusted to pH 3.4 with a 10 per cent V/V 
solution of phosphoric acid R ; 

— mobile phase B: acetonitrile for chromatography Ri 


Time 

mm :■ 

Mobile phase A 
(per rent V/V) 

Mobile pirns# B 
(percent V/V) 

0-4 

96 *85 

4+11 

4 - 5 

89 

11 

5-8 

89 + 84 

11 + 16 

8-11 

84 + 80 

16 + 20 

11 - 15 

80 + 50 

20+50 

15 18 

50 + 20 

50 + 80 

18-22 

20 

80 


Flow rate 13 mlAnin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Relative retention With reference to ceftazidime (retention 
time - about 8 min): impurity F = about 0*4; 
impurity G = about 0.8; impurity A = about 0.9; 
impurity B - about 1.4. 
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Identification of impurities Use the chromatogram supplied 
with ceftazidime for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and G; use the chromatogram 
obtained with reference solution (b) to identify the peak due 
to impurity B, 

System suitability: reference solution (c): 

— resolution: minimum 4.0 between the peaks due to 
impurity A and ceftazidime. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity G by 3,0; 

— impurities Aj B, G: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,2 per cent); 

— unspecified impurities: for each impurity> not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 1,0 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent); disregard the peak due to impurity F. 

Impurity F 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Phosphate buffer solution Prepare a 10 per cent VIV solution of 
phosphate buffer solution pH 7. 0 R4. 

Test solution Dissolve 0*500 g of the substance to be 
examined in phosphate buffer solution and dilute to 
100*0 mL with the same solution. 

Reference solution (a) Dissolve 1*00 g of pyridine R in water R 
and dilute to 100*0 mL with the same solvent* Dilute 5.0 mL 
of the solution to 200*0 mL with water R . Dilute 1 .0 mL of 
this solution to 100*0 mL with phosphate buffer solution. 
Reference solution (b) Dilute 1 mL of the test solution to 
200 mL with phosphate buffer solution* To 1 mL of this 
solution add 20 mL of reference solution (a) and dilute to 
200 mL with phosphate buffer solution. 

Column: 

— size: l = 0,25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 nm). 

Mobile phase Mix 8 volumes of a 28.8 g/L solution of 
ammonium dihydrogen phosphate R previously adjusted to 
pH 7*0 with ammonia R y 24 volumes of acetonitrile R and 
68 volumes of water R. 

Flow rate L0 mL/min. 

Detection Spectrophotometer at 255 rnn. 

Injection 20 pL, 

Run time 10 min. 

System suitability: reference solution (b): 

— resolution: minimum 7.0 between the peaks due to 
ceftazidime and impurity F. 

Limit* 

— impurity F: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(500 ppm). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

L0 g complies with test F. Prepare the reference solution 
using 2.0 mL of lead standard solution (10 ppm Pb) R. 


Water (2.5.11) 

13.0 per cent to 15*0 per cent, determined on 0*100 g. 

Bacterial endotoxins (2.6.14) 

Less than 0,10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25*0 mg of ceftazidime CRS in 
the mobile phase and dilute to 25.0 mL with the mobile 
phase* 

Reference solution (b) Dissolve 5.0 mg of ceftazidime for peak 
identification CRS (containing impurities A and G) in the 
mobile phase and dilute to 5.0 mL w r ith the mobile phase. 
Column: 

— size: l - 0.15 m, 0 - 4.6 mm; 

— stationary phase: hexylsifyl silica gel for chromatography R 
{5 Jim), 

Mobile phase Dissolve 4.3 g of disodium hydrogen phosphate R 
and 2.7 g of potassium dihydmgen phosphate R in 980 mL of 
water R , then add 20 mL of acetonitrile R . 

Flow rate 2 mL/min. 

Detection Spectrophotometer at 245 run. 

Injection 20 jiL. 

Rim time 6 min. 

Relative retention With reference to ceftazidime (retention 
rime = about 4.5 min): impurity A - about 0.7. 

System suitability: reference solution (b): 

— resolution: minimum 1 .5 between the peaks due to 
impurity A and ceftazidime. 

Calculate the content of ceftazidime (C 22 H 22 N 6 0 7 S 2 ) taking 
into account the assigned content of C 22 H 22 N 6 O 7 S 2 in 
ceftazidime CRS. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A, B, F, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5.10. 
Control of impurities in substances for pharmaceutical use) : C, E f 
H. 



A. ( 2RS,6 /?,7J?)-7-[ [(2Z)-2-(2“aminothiazol-4-y 1)-2- 
[(1 -carboxy-1 -mediylethoxy)immo]acetyl]aminoJ-8-oxo-3- 
[(pyridin** 1 -ium-1 -yl) methyl]-5-thia-1 -azabicydo [4.2.Q]oct-3- 
e ne -2-carboxy la tc (A- 2- ceftazidi me), 
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B, 7 R}-7- [ [(2/j) -2- (2-aminothiazo 1-4-yl)-2- [{I -carboxy-1 - 

m cthy lethoxy) i m ino ] ace ty 1 ] amino]- 8-oxo-3- [ (pyridin-1 -ium- 
1 - vl) methyl ]-5-th ia-1 -azabicy clo [4,2.0] oct-2-ene-2 - 
carboxyl ate , 


Ceftazidime Pentahydrate with 
Sodium Carbonate for Injection 

(Ph Ear monograph 2344) 

Action and use 

Cephalosporin antibacterial. 

Preparation 
Ceftazidime Injection 
Ceftazidime Bye Drops 

PhEur_ ___ 




C. {6J?,7/?)-7~amino-8-oxo-3-[(pyridin-1 -ium- i -yl)methyl] -5- 
thia-1 -azabteydo [4 .2.0] oct-2-ene-2-carboxy late, 



E. ( 6R y 7J2)-7- [[(2Z)-2-(2-aminothiazoI-4-y 1)-2-[[2-(1,1 - 
d imethy le th oxy) -1 , 1 -d ime thy 1-2- 

oxoethoxy] iming] acetyl] amino]-8-oxo-3-[{pyridin-1 -ium- i - 
yl) methyl]-5-thia-1 -azabicyclo [4.2.0] oct-2-ene-2-carboxyI ate, 



F, pyridine. 



G. 2- [ [ [ (1 Z )-1 -(2-ammothi azol-4-y 1) - 2- [ (oxoethy 1) amino] - 2- 
oxoethylidene] aminoJoxyJ-2-methyIpropanoic arid. 


OCH 3 



H. (6 RJ R) -1 -[ [ (2 Z) -2- (2- am ino th i a zo 1-4-y l) -2* [ (2 -me thoxy- 
I j 1 -dimethyh2-oxoethoxy)imino]aeetyl]ammo] -8-oxo-3- 
[(pyridin-1 -ium-1 -yl) methyl]-5-thia-1 -azabicyclo [4*2.0] oct-2- 
ene-2-carboxy ia te. 

_ —— ___ PhEur 


DEFINITION 

Sterile mixture of Ceftazidime pentahydrate (1405) and 
Anhydrous sodium carbonate (0773), 

Semi-synthetic product derived from a fermentation product. 

Content 

— ceftazidime: 93.0 per cent to 105.0 per cent (dried and 
carbonate-free substance); 

— sodium carbonate: 8.0 per cent to 10.0 per cent. 

CHARACTERS 

Appearance 

White or pale yellow powder. 

Solubility 

Freely soluble in water and in methanol, practically insoluble 
in acetone. 

IDENTIFICATION 

A* Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a)* 

B. It gives the reaction of carbonates (2.3.1)* 

TESTS 
Solution S 

Dissolve 2.60 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and its absorbance (2.2.25) at 
425 nm is not greater than 0.50, 

pH (2.2.2) 

5.0 to 7.5 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Suspend 0.150 g of the substance to be 
examined m 5 mL of acetonitrile /?, dissolve by adding 
ieater R and dilute to 100 mL with water R. 

Reference solution (a) To 1.0 mL of the test solution add 
5.0 mL of acetonitrile R and dilute to 100.0 mL with water R. 
Dilute 1 .0 mL of this solution to 5.0 mL with water R. 
Reference solution (b) In order to prepare impurity B in situ , 
expose 5 mL of the test solution to ultraviolet light at 
254 nm for about 24 h. 

Reference solution (c) Suspend 3 mg of ceftazidime for peak 
identification CRS (containing impurities A and G) in 0.5 mL 
of acetonitrile /?, dissolve by adding water R and dilute to 
2 mL with water R . 

Column: 

— size: l = 0.25 m, 0 - 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 ^m); 

— temperature: 40 *C. 
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Mobile phase ; 

— mobile phase A: solution containing 3.6 g/L of disodium 
hydrogen phosphate R and 1.4 g/L of potassium dihydrogen 
phosphate R> adjusted to pH 3,4 with a 10 per cent VfV 
solution of phosphoric add R; 

— mobile phase B: acetonitrile for chromatography R; 


Time 

{mini 

Mobile phase A 
(per cent V/V\ 

Mobile phase B 
(per cent VM 

0-4 

96—>89 

4-* 11 

4 5 

89 

11 

5*8 

89-* 84 

11 16 

8*11 

84 —* 80 

16 —* 20 

11 * 15 

80 -* 50 

20 —* 50 

15-18 

50 —* 20 

50 —* 80 

18*22 

20 

80 


Florv rate L3 mL/min, 

Detection Spectrophotometer at 254 nm. 

Injection 10 |iL, 

Relative retention With reference to ceftazidime (retention 
time = about 8 min); impurity F - about 0,4; 
impurity G = about 0,8; impurity A = about 0.9; 
impurity B = about 1 A , 

Identification of impurities Use the chromatogram supplied 
with ceftazidime for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and G; use the chromatogram 
obtained with reference solution (b) to identify the peak due 
to impurity B. 

System suitability: reference solution (c): 

— resolution: minimum 4.0 between the peaks due to 
impurity A and ceftazidime. 

Limits: 

— correction factor: for the calculation of content* multiply the 
peak area of impurity G by 3.0; 

— impurities A f B f G : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0,10 per cent); 

— total: not more than 5 times die area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 1.0 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent); disregard the peak due to impurity F. 

Impurity F 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use. 

Phosphate buffer solution Prepare a 10 per cent VIV solution of 
phosphate buffer solution pH 7.0 R4. 

Test solution Dissolve 0,500 g of the substance to be 
examined in phosphate buffer solution and dilute to 
100.0 mL with the same solution. 

Reference solution (a) Dissolve LOO g of pyridine R in water R 
and dilute to 100,0 mL with the same solvent. Dilute 5.0 mL 
of the solution to 200.0 mL with water R. Dilute 1,0 mL of 
this solution to 100.0 mL with phosphate buffer solution. 


Reference solution (b) Dilute 1.0 mL of the test solution to 
200.0 mL with phosphate buffer solution. To 1,0 mL of this 
solution add 20.0 mL of reference solution (a) and dilute to 
200.0 mL with phosphate buffer solution. 

Column: 

— size. I - 0.25 m, 0 - 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 8 volumes of a 28.8 g/L solution of 
ammonium dihydrogen phosphate R previously adjusted to 
pH 7.0 with ammonia R> 24 volumes of acetonitrile R and 
68 volumes of water R . 

Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 255 nm. 

Injection 20 pL. 

Run time 10 min. 

System suitability: reference solution (b): 

— resolution: minimum 7,0 between the peaks due to 
ceftazidime and impurity F. 

Untie 

— impurity F: not more than 6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent). 

Loss on drying { 2 . 2 , 32 ) 

Maximum 13,5 per cent* determined on 0.300 g. Dry at 
25 °C at a pressure not exceeding 0.67 kPa for 4 h then heat 
the residue at 100 X at a pressure not exceeding 0.67 kFa 
for 3 h. 

Bacterial endotoxins (2.6.14) 

Less than 0.10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Ceftazidime 

Liquid chromatography (2,2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25,0 mg of ceftazidime CRS in 
the mobile phase and dilute to 25.0 mL with the mobile 
phase. 

Reference solution (b) Dissolve 5.0 mg of ceftazidime for peak 
identification CRS (containing impurities A and G) in the 
mobile phase and dilute to 5,0 mL with the mobile phase. 
Column: 

— size: l = 0,15 m, 0 = 4.6 nun; 

— stationary! phase: hexyMyl silica gel for chromatography R 
(5 pm). 

Mobile phase Dissolve 4.3 g of disodium hydrogen phosphate R 
and 2.7 g of potassium dihydrogen phosphate R in 980 mL of 
water R, then add 20 mL of acetonitrile /?. 

Flow rate 2 mL/min, 

Detection Spectrophotometer at 245 nm. 

Injection 20 pL- 
Run time 6 min. 

Relative re ten non With reference to ceftazidime (retention 
time = about 4.5 min): impurity A “ about 0,7, 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurity A and ceftazidime. 
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Calculate the content of ceftazidime (C^HjjjNfcOjSz) taking 
into account the assigned content of C 2 2 H 22 N^ 07 S 2 in 
cefta zidime CRS. 

Sodium carbonate 

Atomic absorption spectrometry {2.2.23, Method /}. 

Caesium chloride buffer solution To 12.7 g of caesium chloride R 
add 500 mL of water R and 86 mL of hydrochloric add R and 
dilute to 1000,0 mL with water R. 

Sodium standard solution (1000 mg/L) Dissolve 5.70 g of 
sodium nitrate R in water R and dilute to 500 mL with the 
same solvent* add 48,5 g of nitric acid R and dilute to 
1 000 mL with water R. 

Test solution Dissolve 650.0 mg of the substance to be 
examined in water R and dilute to 100,0 mL with the same 
solvent. To 10,0 mL of this solution add 5,0 mL of caesium 
chloride buffer solution and dilute to 50,0 mL with water R. 
Reference solution Into 4 identical flasks, each containing 
20.0 mL of caesium chloride buffer solution, introduce 
respectively 0 mL, 5.00 mL, 10.00 mL and 15.00 mL of 
sodium standard solution (1000 mg/L) and dilute to 
200.0 mL with water R. 

Source Sodium hollow-cathode lamp. 

Wavelength 330,2 nm to 330,3 nm. 

Atomisation device Air-acetylene flame. 

Calculate the percentage content of sodium carbonate, 
STORAGE 

In a sterile, airtight* tamper-proof container, protected from 
light and humidity. 

LABELLING 

The label states the percentage content m/m of ceftazidime. 

IMPURITIES 

Specified impurities A, B, F, G, 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C, E, 
H ; 



A. (2/f*S,6/?,7J?)-7-[[(2Z)-2*(2-aininothiazol-4-yl)-2- 
[(1 -carboxy-1 -me thylethoxy)imino] acetyl] amine]-8-oxo-3- 
[(pyridin-1 -ium-1 -yl) methyl]-5-chia- l-azabtcydo[4,2,0] oct-3- 
ene-2 -carboxy la te (A- 2-ceftazidi me), 



B. {6f?,7l?)-7-[ [(2£)-2-{2-aminothiazol-4-yJ)-2-[{ 1 -carboxy* l- 
methytedioxy)imino] acetyl] amino]-S-oxo-3- [(pyridin-1 -ium- 
I -yl) methyl ] - 5 - th ia-1 -azabicydo [4.2.0] oct- 2 -ene-2 - 
carboxylatc, 



C. (6f?,7J?)-7-amino-8-oxo-3-[(pyridin- 1-ium-l -yl)methyl]-5- 
ihia-1 -azabicyclo[4.2.0]oct-2-ene-2-carboxylate. 



E. (6i?,7/?) -7- [[(2Z)-2-(2 -aminothiazol-4-yl)-2-[ [2-(1,l- 
di methylethoxy) -1,1 -dimethyl-2- 

oxoethoxy] imino] acetyi Jam ino ] -8-oxo-3-{ (pyridin-1 -ium-1 - 
yl) methyl]-5-thia-1 -azabicydo[4.2.Q] oct-2-ene^2-carboxyiate, 



F. pyridine. 



G. 2-[ [[( \Z)A -(2-aminothiazol“4-yl)-2-[(oxoethyl) amino]-2- 
oxoethylidene]amino] oxy]-2-mcthylpropanoic acid, 


och 3 



H. (6R,7R) -7 - ([(22}-2-(2-aminothiazol-4-y 1 )-2-[(2-methoxy- 
l,l-dimethyl-2-oxoethoxy)imjno]acetyl]amino]-8-oxo-3- 
[(pyridin-1 -ium- I-yl)mcthyI]-5-thia-1 -azabicydo [4.2.0] oct-2- 
ene-2-carboxy 1 a te. 

____ PhEur 
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Ceftriaxone Sodium 

(Pk Bur, monograph 0991) 



C isH ia NeNa 2 G 7 $ j,3 1 /* H 2 0 662 3 04376-79-6 

Action and use 

Cephalosporin antibacterial. 

Preparation 

Ceftriaxone Injection 

PhEtr _.____ 

DEFINITION 

Disodium ( tRfl /?)-/-[ [(2Z) -(2-aminothiazol-4- 

yl) (on ethoxyim ino) acety 1] am ino] - 3- [ ( (2-methy l-6-oxido- 5 - 

oxo-2 3 5-dihydro-1 ^^mazin-S-ylJsulfanyl] methyl)-8-oxo-5- 

ihia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylate 3.5 hydrate. 

Semi-synthetic product derived from a fermentation product. 

Content 

96,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Almost white or yellowish* slightly hygroscopic* crystalline 
powder. 

Solubility 

Freely soluble in water, sparingly soluble in methanol* very 
slightly soluble in anhydrous ethanol, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2,24). 
Comparison ceftriaxone sodium CRS . 

B. It gives reaction (a) of sodium (2.2, i). 

TESTS 
Solution S 

Dissolve 2.40 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

Appearance of solution 

The solution is dear (2,2,/) and not more intensely coloured 
than reference solution Y* or BY 5 (22.2). 

Dilute 2 mL of solution S to 20 mL with water R. 
pH (2.25) 

6.0 to 8.0 for solution S. 

Specific optical rotation (2.2,7) 

-155 to 170 (anhydrous substance). 

Dissolve 0,250 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution Dissolve 30.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 30,0 mg of ceftriaxone 
sodium CRS in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 


Reference solution (b) Dissolve 5.0 mg of ceftriaxone 
sodium CRS and 5.0 mg of ceftriaxone impurity A CRS in the 
mobile phase and dilute to 100.0 mL with the mobile phase. 
Reference solution (c) Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. 

Column : 

— size: l = 0.25 m* 0 = 4.6 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 

(5 pm). 

Mobile phase Dissolve 2.0 g of tetradecylammomum bromide R 
and 2.0 g of letraheptylammonium bromide R in a mixture of 
440 mL of water R f 55 mL of 0.067 M phosphate buffer 
solution pH 7.0 R, 5.0 mL of citrate buffer solution pH 5.0 
prepared by dissolving 20.17 g of citric acid R in 800 mL of 
water R y adjusting to pH 5.0 with strong sodium hydroxide 
solution R and diluting to 1000,0 mL with water R> and 
500 mL of acetonitrile R. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL of the lest solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of ceftriaxone. 

System suitability: reference solution (b): 

— resolution: minimum 3,0 between the peaks due to 
ceftriaxone and impurity A. 

Limits: 

— any impurity: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1,0 per cent); 

— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(4.0 per cent); 

- disregard limit: 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 

(0.1 per cent). 

iV,iV-Dime thy laniline (2.4.26, Method B) 

Maximum 20 ppm. 

2-Ethyihexanoic acid (2.4.28) 

Maximum 0.8 per cent mfm . 

Water (2,5. 12) 

8.0 per cent to II.0 per cent, determined on 0,100 g. 

Bacterial endotoxins (2.6.14) 

Less than 0,08 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C| a H|6N s Na 2 0 7 S 3 from 
the declared content of ceftriaxone sodium CRS. 

STORAGE 

In an airtight container protected from light. If the substance 
is sterile* store in a sterile, airtight, tamper-proof container. 
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IMPURITIES 



o 



H H 


A. (6i?, 7 R) -7-[ [(2£) -(2 -ami nothi azol-4- 
yl)(methoxyimmo) acetyl] amino] -3-[[(2-mcthyl-5 s 6-dioxQ- 
1 J 2j5,6-tetrahydro-l J 2 J 4-triazin-3-yl)sijlfany]]meihyl]-8‘Oxo-5- 
thia-l-azabic\ T clo[4.2.0]oa-2-ene-2-carboxylic add ((1^- 
isomer). 


CHj Vo 


.0 




N T 1 - . N [- 

.n h h 




B. (5al?,6J?)-6- [[(2Z)-{2-aminothiazol-4- 

yl) (mcthoxyimin o) acetyl ] amino] - 5 a >6-dihydro 

azeto[2,l-&]furo[34-d] [l 3 3|thiazine-l ,7(4//)-dione, 



C. 2 -me thy I- 3 -sui fany l-1,2 -dihy dr o~ 1,2,4-triazine- 5,6-d lone, 



D. S-benzothiazol-2-yl (2Z)-(2-aminothiazol-4- 
yl) (methoxy imino) thioacetate, 


o 



H H 


E. (6i?, 7J^-7-amino-3-[[(2-methyl-5,6-dioxo-l ,2,5,6- 
tetrahydro-1,2,4-triazin-3-yl)sulfany]] methyl ]-8-oxo-5-chia-1 - 
azabicyek>[4.2,0] oct-2-ene-2-carboxy lie acid. 

--- PhEur 


Cefuroxime Axetil 

(Ph. Eur. monograph 1300) 



C 2& H 22 N 4 O l0 $ 510.5 64544-07-6 

Action and use 
Cephalosporin antibacterial. 

Preparations 

Cefuroxime Axetil Oral Suspension 
Cefuroxime Axetil Tablets 

PhEur _ 

DEFINITION 

Mixture of the 2 dia stereoisomers of (li?5)-I-(acetyk>xy)ethyl 
(6i?,7/?)-3- [ (carbamoyloxy) methyl]-?- [[(2)-2-(fiiran-2-yl)“ 

2 (m ethoxy imin o) ace tyl] am ino] -8 -oxo -5 - th ia-1 - 
aza bicydo [4.2.0] oct-2-ene-2-carboxy late. 

Semi-synthetic product derived from a fermentation product. 
Content 

96,0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder 

Solubility 

Slightly soluble in w'ater, soluble in acetone, in ethyl acetate 
and in methanol, slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison cefuroxime axetil CRS . 

B- Examine the chromatograms obtained in the assay. 

Results The principal peaks in the chromatogram obtained 
with the test solution are similar in retention time and size to 
the peaks due to cefuroxime axetil dia stereoisomers A and B 
in the chromatogram obtained with reference solution (d). 

TESTS 

Related substances 

Liquid chromatography (2.2.29); use the normalisation 
procedure. Prepare the test solution and reference solution (d) 
immediately before use. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (b) In order to prepare in situ impurity A, 
heat 5 mL of the test solution at 60 C for 1 h. 

Reference solution (c) In order to prepare in situ impurity B, 
expose 5 mL of the test solution to ultraviolet light at 
254 nm for 24 h. 

Reference solution (d) Dissolve 10.0 mg of cefuroxime 
axetil CRS in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 
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Column'. 

— size: l = 0.25 m 3 0 = 4,6 mm; 

— stationary phase*, mnmhyhilyi silica gel for chromatography R 
(5 pm). 

Mobile phase methanol R, 23 g/L solution of ammonium 
dihydrogen phosphate R {38:62 ViV). 

Flow rate 1.0 mUmin. 

Detection Spectropho tome ter at 278 nm. 

Injection 20 pL of the test solution and reference 
solutions (a)* (b) and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the pair of peaks due 
to impurity A and use the chromatogram obtained with 
reference solution (c) to identify the pair of peaks due to 
impurity B. 

Relative mention With reference to cefuroxime axetil 
diastereoisomer A: cefuroxime axetil 
diastereoisomer B = about 0,9, impurity A = about 1,2; 
impurity B = L7 and 2,1. 

System suitability*: reference solution (b): 

— resolution', minimum 1.5 between the peaks due to 
cefuroxime axetil diastereoisomer A and impurity A. 

Limits: 

— impurity A: maximum 1.5 per cent for the sum of the pair 
of peaks; 

— impurity B : maximum 1.0 per cent for the sum of the pair 
of peaks; 

— impurity E\ maximum 0.5 per cent; 

— any other impurity : for each impurity, maximum 
0.5 per cent; 

— total: maximum 3.0 per cent; 

— disregard limit : 0,05 times the area of die 2 principal peaks 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Diastereo isomer ratio 

liquid chromatography (2,2.29) as described in the test for 
related substances. 

Limit Test solution: 

— the ratio of the area of the peak due to cefuroxime axetil 
diastereoisomer A to the sum of the areas of the peaks 
due to cefuroxime axetil diastereoisomers A and B is 
between 0,48 and 0.55. 

Acetone ( 2.4.24) 

Maximum 1.1 per cent. 

Water (2.5.12) 

Maximum 1.5 per cent, determined on 0,400 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (d). 

System suitability Reference solution (d): 

— resolution: minimum 13 between the peaks due to 
cefuroxime axetii diastereoisomers A and B; 

— repeatability: maximum relative standard deviation of 
2,0 per cent for the sum of the peaks due to cefuroxime 
axetil diastereoisomers A and B after 6 injections. 

Calculate the percentage content of C^oH^b^OjoS from the 
sum of the areas of the 2 diastereoisomer peaks and the 
declared content of C 2 oH 22 N 4 O| 0 S in cefuroxime axetil CRS. 

STORAGE 

In an airtight container, protected from light. 


IMPURITIES 

Specified impurities A, B, E. 

Other deuctabk impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, D. 



A, l-(acetyloxy)ethyl (6R,7R)-3-[(carbarnoyloxy)methyl]-7- 
[ f (2)-2-(fu ra n-2-y l)-2-(meth oxyimi no) ace tv I] amino] -8 -oxo-5 - 
thia-1 -azabicyclo [4.2.0]oct-3-ene-2-carboxylate (A 3 4$omers), 



B, (l/?5>l-(aceiyloxy)ethyl (6/?,7/?)-3- 
[ (c arbamoyloxy) methyl] - 1 7- [ [ (E) -2-(fiiran-2-yI)-2* 
(methoxyimino) acetyl] amino] -8-oxo-5-thia-1 - 
azabicydo [4.2.0] oct-2 ~ene-2carboxylate ((£)-isomers) > 



C. R= COCCfy: (6/?>7i?)-7-[ [(2)-2-(furan~2~yl}-2- 
(metboxyimino)acety]] ammo]-8-oxo-3- 
[[[(trichloroacctyl)carbamoyi]oxy]methyl]-5“thia- i - 
azabicyclo[4.2.0] oct-2-ene-2-carboxylic acid, 

D. R = H: cefuroxime. 



E. (5a/?,6i?)-6-[ [(22)-2-(fu ran-2-yl) -2- 
(math oxy imin o) acetyl] amino] - 5 a,6-dihy dro-3//, 7 H- axeto [2,1- 
&]furo[3,4-t/] [ 1,3] thiazine-1,7(4//)-dione 
(descarbamoylcefuroxime lactone). 

__ PhEur 
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Cefuroxime Sodium 

(Ph. Bur ; monograph 0992) 



C, t ,H n N 4 NaO B S 446.4 56238-63-2 

Action and use 

Cephalosporin antibacterial. 

Preparations 
Cefuroxime Eye Drops 
Cefuroxime Injection 
Cefuroxime Intracameral Injection 

PhEtjr _______ 

DEFINITION 

Sodium ( 6R ,7 R) -3-[(carbamoybxy)methyl]-7-[[(2)-Cfuran-2- 
yl) (methoxyimino)acetyl] amino] -8-oxo-5-thia-1 - 
azabicyclo [4.2.0] oct-2-ene-2-carboxylaie, 

Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, slightly hygroscopic powder. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A* Infrared absorption spectrophotometry (2,2.24). 
Comparison cefuroxime sodium CRS. 

B. It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 2,0 g in carbon dioxide-free water R and dilute to 
20.0 tnL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2.1). The absorbance (2.2.25) of solution S 
measured at 450 nm is not greater than 0.25. 
pH (2.2.3) 

5.5 to 8.5. 

Dilute 2 mL of solution S to 20 mL with carbon dioxide-free 
water R. 

Specific optical rotation ( 2.2.7) 

+ 59 to + 66 (anhydrous substance). 

Dissolve 0.500 g in acetate buffer solution pH 4.6 R and dilute 
to 25.0 mL with the same buffer solution. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use or keep at 2-8 : C. 

Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in water R and dilute to 25.0 mL with the same 
solvent. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with water R. 


Reference solution (a) Dissolve 25.0 mg of cefuroxime 
sodium CRS in water R and dilute to 25.0 mL with the same 
solvent. Dilute 5.0 mL to 50.0 mL with water R , 

Reference solution (b) Place 20 mL of reference solution (a) in 
a water-bath at 80 °C for 15 min. Coot and inject 
immediately. 

Reference solution (c) Dilute 1.0 mL of test solution (a) to 
100.0 mL with water R . 

Column: 

— size: /= 0,125 m, 0 = 4.6 mm; 

— stationary phase: hexylsilyl silica gel for chromatography R 
(5 *im). 

Mobile phase Mix 1 volume of acetonitrile R and 99 volumes 
of an acetate buffer solution pH 3.4, prepared by dissolving 
6.01 g of glacial acetic acid R and 0,68 g of sodium acetate R 
in water R and diluting to 1000 mL with the same solvent. 
Flow rate 1,5 mlimin. 

Detection Spectrophotometer at 273 nm. 

Injection 20 pL loop injector; inject test solution (a) and 
reference solutions (b) and (c). 

Run time 4 times the retention time of cefuroxime. 

System suitability: reference solution (b): 

— resolution', minimum 2.0 between the peaks due to 
cefuroxime and impurity A. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent); 

— any other impurity, not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (L0 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(3.0 per cent); 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

A r ,A r -Dimethylanilinc (2.4,26, Method B) 

Maximum 20 ppm. 

2-Ethylhexanoic acid (2.4.28) 

Maximum 0.5 per cent mlm. 

Water (2.5.72) 

Maximum 3.5 per cent, determined on 0.400 g. 

Bacterial endotoxins ( 2 . 6 . 14 ) 

Less than 0.10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (a) 4 
Calculate the percentage content of cefuroxime sodium. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 
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IMPURITIES 



A. R = OH: (6i?,7R)-7-[[(Z)-(furan-2- 

yi) (m ethoxyimino) acetyl] amino j -3 -(hydro xyme thyl)- 8 -oxo- 5- 
thia- l-azabicycto [4,2.0] oct-2-ene-2-carboxylic acid 
(descarbamoy 1 cefuroxime), 

B, R = O-CO-CH 3 : ( 6 i?,7 R) - 3 - [(acety loxy)methyl]-7-[ [(Z)~ 
(luran- 2 -yl) (methoxyimino) acetyl] amino] - 8 -oxo-5-thia -1 - 

a zabicy cl o [4. 2 . 0 ] o ct- 2 -e ne- 2 -carboxy lie acid, 

C, R = H; ( 6 R, 1 R)-l- [ [(Z)-(furan-2- 

yl) (m ethoxyimino) acetyl] amino] -3-methyl-8-oxo-5- thia-1 - 
aza bicyclo[4.2.0]oct-2-ene-2-carboxylie acid, 

D. R = O-CO-NH-CO-CCb: (6R s 7R)-7-[[(Z)-(furan-2- 
yl) (methoxyimino) acetyl] amino]-8-oxo-3- 

[ [ [(trichio ro acetyl) carb amoyl ] oxy] meth y 1 ] - 5-th ia -1 - 
a zabicycl o [4. 2 . 0 ] o ct- 2 -ene- 2 -carboxyli c aci d. 



E. R = G-CO-NFL; (6R a 7R)-3-[(carbamoyloxy)methyl]-7- 
[[(£)- (hiran-2-y I) (methoxyimino) acetyl] amin o] - 8 -oxo -5 -thia- 
1-azabicydo[4,2.G]oct-2-ene-2-carboxy]ic add (trans- 
cefiiroxime), 

F. R = OH: (6H,7J0-7“[|®-(funui-2- 

yl) (methoxyimino) acetyl] amino] -3-(hydroxymethy1)-8-oxo-5- 
thia- 1-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 

G. R = O-CO-CH 3 : (6R fl 7R)-3-[(acety]oxy}methyl]-7-[[(£}- 
(furan-2-yl) (methoxyimino) acetyl] amino] -8-oxo-5-thia-1 - 
azabicydo [4. 2 . 0 ] o ct- 2 -ene- 2 -c arboxylic acid. 



H, (5aA6R)-6-[[(2)-(airan-2- 

yl) {methoxyimino) acety 1] amino] -5 a , 6 -dihydro- 3 H y 7 H- 
azeto [2,1 - 6 ]fbro [3,4-tf] [1,3] thiazine-l ,7{4H)-dione, 



I. ( 2 )-(fiiran- 2 -yl)(methoxyimino)acetic acid. 


RhEur 


Ceiecoxib 

(Ph. Eur. monograph 2591) 


H 3 C 



C i7 n i4 F^0 2 S 381.4 169590-42-5 

Action and use 

Cyclo-oxygenase (COX-2) inhibitor; analgesic; anti¬ 
inflammatory, 

PhEir __________ 

DEFINITION 

4- [5-{4-M ethy Ipheny l) -3-( mfl uor ome thy I) -1 if-pyrazol-1 - 
yl] benzenesulfonamide. 

Content 

98.0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline or amorphous powder. 

Solubility 

Practically insoluble in water, freely soluble to soluble in 
anhydrous ethanol, soluble in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2. 2,24). 

Comparison celecoxib CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in 2-propanol R , evaporate to dryness and record 
new spectra using the residues. 

TESTS 

Related substances 

Liquid chromatography (2,2.29). 

Solvent mixture water R y methanol R2 (25:75 V!V). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 50,0 mg of celecoxib CRS in the 
solvent mixture and dilute to 100.0 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 3 mg of cdecoxib 
impurity A CRS and 3 mg of cdecoxib impurity B CRS in the 
solvent mixture and dilute to 50,0 mL with the solvent 
mixture. Dilute 1.0 mL of the solution to 25.0 mL with 
reference solution (a). 

Reference solution (c) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column'. 

— size: l = 0.25 m, 0 — 4.6 mm; 

— stationary phase: end-capped phenylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 60 C, 
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Mobile phase Mix 10 volumes of acetonitrile Rl, 30 volumes of 
methanol R2 and 60 volumes of a 2.7 g/L solution of 
potassium dihydrogen phosphate R previously adjusted to 
pH 3,0 with phosphoric acid R. 

Fhmt rate 1 .5 mL/min. 

Detection Spectrophotometer at 215 nm, 

Injection 25 pL of the test solution and reference solutions (b) 
and (c). 

Run time 1 .5 times the retention time of celecoxib. 
Idendficauon of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A and B. 

Relative retention With reference to celecoxib (retention 
time = about 27 min); impurity A = about 0.9; 
impurity B - about 1.1. 

System suitability: 

— resolution', minimum 1 ,5 between the peaks due to 
impurity A and celecoxib and minimum 1,8 between the 
peaks due to celecoxib and impurity B in the 
chromatogram obtained with reference solution (b). 

Calcula tion of percentage contents: 

— for all impurities* use the concentration of celecoxib in 
reference solution (c). 

Limits: 

—- impurity A ; maximum 0.4 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2,4.8) 

Maximum 20 ppm. 

Solvent mixture water R, acetone R (15:85 ViV), 

Oh 50 g complies w r ith test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Water (. 2.5.12 ) 

Maximum 0*5 per cent, determined on 0.400 g. 

Sulfate d ash ( 2 . 4 . 14 ) 

Maximum 0.2 per cent, determined on 1,0 g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of CnHi^NjGsS taking 
into account the assigned content of celecoxib CRS. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). it is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Contra! of impurities in substances for pharmaceutical use) : B, 



A. 4-[5-(3-m ethy Iphenyl) -3-(trifiuorome thy 1) -1 H-pyrazo I -1 
yl] benzenesulfonamide, 


h 3 C 



Bh 4“[3-(4-methylphenyl)-5-(tritiuoromethyl)- l/f-pyrazol-1 - 
yl] benzenesulfonamide. 


Ph&Jt 


Celiprolol Hydrochloride 

(Pk. Eur. monograph 1632) 


, HCI 



and enantiomer 


C 20 H 14 CIN 3 O 4 416,0 57470-78-7 


Action and use 

Beta-adrenoceptor antagonist. 

Preparation 

Celiprolol Tablets 

PhEur _ _ _ _ 

DEFINITION 

3-[3-AcetyM-[(2/f5)-3-[(l,l-dimethylethyl)amino]-2- 
hydroxypropoxy]phenyl]- 1 , 1 -diethylurea hydrochloride. 

Content 

99,0 per cent to 101.0 per cenr (dried substance). 

CHARACTERS 

Appearance 

White or very slightly yellow, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, soluble in ethanol 
(96 per cent), very slightly soluble in methylene chloride. 

It shows polymorphism (5,9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison celiprolol hydrochloride CRS. 
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If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R> evaporate to dryness and 
record new spectra using the residues, 

B. It gives reaction (a) of chlorides (23J). 

TESTS 

Optical rotation {2.2.7) 

- 0 . 10 " to + 0 . 10 *. 

Dissolve 1.0 g in water R and dilute to 1 0.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 

Test solution Dissolve 0*100 g of the substance to be 
examined in mobile phase A and dilute to 20.0 mL with 
mobile phase A. 

Reference solution (a) Dissolve 2 mg of the substance to be 
examined and 2 mg of acebutoiol hydrochloride R in mobile 
phase A and dilute to 50.0 mL with mobile phase A. 

Reference solution (b) Dissolve 10 mg of the substance to be 
examined in 2 mL of mobile phase A and allow to stand for 
24 h (for identification of impurity A). 

Reference solution (c) Dilute 1,0 mL of the test solution to 
100,0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (d) Dissolve 10 mg of celiprolol for peak 
identification CRS in mobile phase A and dilute to 2 mL with 
mobile phase A. 

Reference solution (e) This solution is only prepared if required 
(see below) and is used to determine the identity of impurity' I 
which co-duies with impurity H (the 2 impurities originate from 
different routes of synthesis). Dissolve the contents of a vial of 
celiprolol impurity l CRS in mobile phase A and dilute to 
2,0 mL with mobile phase A, 

Column : 

— size. / = 0.15 m, 0 = 4.6 mm, 

— stationary' phase : octylsUyl silica gel for chromatography R 
(5 pm), 

— temperature. 30 5 C. 

Mobile phase: 

— mobile phase A: mix 91 mL of mrahydrofuran R, 63 mL of 
acetonitrile Rf 0.6 mL of peniafluoropropanoic aad R and 
0.2 mL of mfluoroacetk acid R\ dilute to 1000 mL with 
water R; 

— mobile phase B: acetonitrile R1; 


impurity B - about 1.4; impurity F “ about l . 6 ; 
impurity C = about 2.2; impurity H or I - about 2.5; 
impurity E - about 3,9, 

System suitability: reference solution (a): 

— resolution: minimum 4.0 between the peaks due to 
celiprolol and acebutolol. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor; impurity A = 4.0; 
impurity B = 1.5; impurity E - 2.3; impurity F - 0.5; 
impurity I — L7; 

— any impurity: for each impurity, not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) ( 0.2 per cent), and not more 
than I such peak has an area greater than the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 0,1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
{0.5 per cent); 

— if any of the above limits are exceeded and if a peak 
occurs u'ith a relative retention of about 2.5 (impurity H 
or I), the identity of this peak has to be clarified by use of 
a UV spectrum recorded with a diode array detector; 

if this spectrum is different from the one obtained with 
reference solution (e), no correction factor is applied; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Dissolve 0.350 g under an atmosphere of nitrogen in 50 mL 
of ethanol (96 per cent) R and add 1.0 mL of 0.1 M 
hydrochloric acid , Carry out a potentiometric titration (2.220), 
using 0. / Af sodium hydroxide. Read the volume added 
between the 2 points of inflexion, 

1 mL of 0 .1 Af sodium hydroxide is equivalent to 41.60 mg of 
CaJttMCINsO*. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, D, E, F, G, H, I. 


Tim e 

Mobile phase A 

Mobile phese Ft 

(mill) 

(per cent V/V) 

(per cent V/V) 

0 - 50 

100 + 80 

0 + 20 

50 - 5! 

80+100 

20 + 0 

51 

100 

0 


Flow rate 1.4 mUmin, 

Detection Spectrophotometer at 232 run. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with celiprolol for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities B, E and F. 

Relative retention With reference to celiprolol (retention 
time = about 10 min): impurity A - about 0.3; 
impurity D = about 0.7; impurity G = about 1.2; 



and enantiomer 


A. RL = H, R2 = NH-C(CHj) 3 : l-[5-amino-2-[(2K5)-3- 
[{1,1 -dimethylethyl)amino]-2- 
hydroxypropoxy] phenyl] ethanone, 

C. R1 = CONH-C(CHs)j, R2 = NH-C(CH 3 ) 3 ; I-[3-acetyl- 
4-[(2RS)-3-[( 1,1 -dimeihylethy l)amino] -2- 

hydroxyp ropoxy] phe ny 1 ] -3-{ l , 1 -dime thy lethy l) urea, 

D. R1 = CO-N(C 2 H 5 ) 2 > R2 « N(C 3 H 9 ) 2 : 3-[3-acctyl-4- 
[(2i?5)-3-(die thylamino)-2-hydroxypropoxyjphenyl]-1,1- 
diethyl urea, 

H. R1 = CO-N(C 2 H 3 ) 3 , R2 = Br 3-[3-acetyl-4-[(2i?5)-3- 
bromo-2-hydroxypropoxy] phenyl] - 1,1 -die thylurea 
(bromhydrin compound). 
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B. 1,3 -bis [3-acety 1-4- [3- [ (1 > 1 -dimethyl ethyl) amino] -2- 
hy droxyp ropoxy] phenyl] urea. 



E. 1,1' - [ [ (1 j 1 -dimethylethy 1) imi no] b is [(2-hv d roxyprop anc- 
1 ,3-diy 1 )oxy (3-acetyl-1,4-phenyl ene) ] ] bis (3,3 -di ethylurea), 


R2 



F* R 1 = R3 = H, R 2 = CO-CH 3 : 3 - (3-acety 1-4- 
hydroxvphenyl)- 1,1 -diethylurea, 

I. R1 = CO-CH 3 , R 2 = H, R3 = C 2 H 5 : 1-acetyl-1- 
(4-ethoxyph eny 1) - 3 , 3 - diethylurea, 


and enantiomer 



G. 3 - [3-acetyl-4- [ [ ( RS ) -oxirany 1] methoxy ] phenyl] - 1 , 1 - 
diethylurea. 

____ Ph£ur 


Cellacefate (1) ***** 

* * 

(Cellulose Acetate Pkthalate, Pk Bur monograph 0314) * ** 

9004-38-0 


♦ CHARACTERS 
Appearance 

White or almost white, free-flowing powder or colourless 
flakes, hygroscopic. 

Solubility 

Practically insoluble in w T ater, freely soluble in acetone, 
soluble in diethylene glycol, practically insoluble in ethanol 
(96 per cent) and in methylene chloride. It dissolves in dilute 
solutions of alkali hydroxides. ♦ 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison cellulose acetate phthalaie CRS. 

TESTS 

Viscosity' (2.2.9) 

45 mPas to 90 mPa s, determined at 25 ± 0.2 °C. 

Dissolve 15 g, calculated with reference to the anhydrous 
substance, in 85 g of a mixture of 1 part by mass of water R 
and 249 parts by mass of acetone R. 

Free acid 

Maximum 3.0 per cent, calculated as phthalic arid 
(anhydrous substance). 

Shake 3.0 g for 2 h with 100 mL of a 50 per cent V1V 
solution of methanol R and filter. Wash the flask and the filter 
with 2 quantities, each of 10 mL, of a 50 per cent VIV 
solution of methanol R. Combine the filtrate and washings, 
add 0.1 mL of phenolphthalein solution R1 and titrate with 
0.1 M sodium hydroxide until a faint pink colour is obtained. 
Cam’ out a blank titration using 120 mL of a 
50 per cent V/V solution of methanol R. 

1 mL of 0,1 AS sodurn hydroxide is equivalent to 8.3 mg of 
free acid, calculated as phthalic arid. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 5.0 per cent, determined on 0.500 g. 

Carry out the test using a mixture of 2 volumes of methylene 
chloride J? and 3 volumes of anhydrous ethanol R. 

Sul fated ash (2.4 J4) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Phthaloyl groups 

Dissolve 1.000 g in 50 mL of a mixture of 2 volumes of 
acetone R and 3 volumes of ethanol (96 per cent) R. 

Add about 0.1 mL of phenolphthalein solution R1 and titrate 
with 0.1M sodium hydroxide. Carry out a blank titration. 
Calculate the percentage content of phthaloyl groups (7^ 
using the following expression: 


Action and use 

Enteric coating in pharmaceutical products. 


14910 (m - m) 179.5 S 

(100 - a) (100 - S)m (100 - S) 


Ph Eut ____ 

DEFINITION 

Partly O-acetylated and O-phthalylated cellulose* 

Content 

— phthaloyl groups (C 8 H 5 0 3 ; M r 149.1): 30.0 per cent to 
36*0 per cent (anhydrous and acid-free substance); 

— acetyl groups (C 2 H 3 Q; M x 43.04): 21.5 per cent to 
26*0 per cent (anhydrous and acid-free substance)* 


a = percentage content of water (see Tests); 
in - mass of the substance to be examined, in grams; 

rii ~ volume of 0.1 M sodium hydroxide used in the 

titration, in millilitres; 

n 2 = volume of 0. / M sodium hydroxide used in the blank 
titration, in millilitres; 

5 - percentage content of free acid (see Tests). 
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Acetyl groups 

To 0,100 g add 25,0 mL of 0.1 M sodium hydroxide and heat 
on a water-bath under a reflux condenser for 30 min. Cool* 
add about 0.1 mL of phenolphthakin solution R1 and titrate 
with 0AM hydrochloric acid. Carry out a blank titration. 
Calculate the percentage content of acetyl groups using the 
following expression: 


Dispersible Cellulose 

Action and use 

Pharmaceutical excipient 


4305 (rc 2 - m) 
(100 - a) (100 -S)m 


51.82 S 
{100 - S) 


^0.5772 P 


a ~ percentage content of water (see Tests); 

m = mass of the substance to be examined, in grams; 

W] = volume of 0A M hydrochloric acid used in the 

titration, in millilitres; 

n 2 — volume of 0AM hydrochloric acid used in the blank 
titration, in millilitres; 

P - percentage content of phthaloyl groups; 

S = percentage content of free acid (see Tests). 

STORAGE 

In an airtight container 


FUNCTIONALITY-RELATED CHARACTERISTICS 

Tim section provides information on characteristics that arc 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15 L Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
pari of the monograph since they also represent mandatory quality* 
criteria. In such cases, a cross-reference to the rests described in the 
mandatory part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
w the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for cellulose acetate 
phthalate used us film former in gastro-resistani tablets and 
capsules. 

Viscosity 
See Tests. 

Solubility of a film 

Dissolve about 0,15 g in 1 mL of acetone R and pour onto a 
clear glass plate. A film is formed. Take a piece of the film 
and place it in a flask containing 0AM hydrochloric acid. 

It does not dissolve. Then place the piece of film in a flask 
containing phosphate buffer solution pH 6.8 R< It dissolves, 

Phthaloyl groups 

See Assay. 

Acetyl groups 

See Assay. 

________ Ph Eur 

1 This monograph has undergone phannacopodal harmonisation. 

See chapter 5,8, pharmacopoeial harmonisation. 


DEFINITION 

Dispersible Cellulose is a mixture of Micro crystalline 
Cellulose co-processed with Carmellose Sodium that readily 
forms a colloidal dispersion. 

Content of carmellose sodium 

75.0 to 125.0% w/w of the stated amount, 

CHARACTERISTICS 

A white or off-white, coarse or fine powder; hygroscopic. 
Disperses in water producing a white, opaque dispersion or 
gel; practically insoluble in organic solvents and in dilute 
adds. 

IDENTIFICATION 

A. Mix 6 g with 300 mL of water stirring at 

18,000 revolutions per minute for 5 minutes. A white, 
opaque dispersion is obtained which does not produce a 
supernatant liquid. 

B. Add several drops of the dispersion obtained in test A to a 
10% w/v solution of aluminium chloride. Each drop forms a 
white, opaque globule which does not disperse on standing, 

C. Add 2 mL of iodinated potassium iodide solution to the 
dispersion obtained in test A. No blue or purplish colour is 
produced. 

D. To the residue obtained in the test for Sulfated ash add 
1 mL of hydrochloric acid, evaporate to dryness on a water 
bath and dissolve the residue in 20 mL of water. 

The resulting solution yields the reactions characteristic of 
sodium salts , Appendix VI, except that in test A the white 
precipitate produced may not be dense, 

TESTS 

Acidity or alkalinity 

pH of the dispersion obtained in the test for *Apparent 
viscosity, 6.0 to 8.0, Appendix V L. 

Solubility 

Add 50 mg to 10 mL of antmoniacal solution of copper 
tetrammine and shake. It dissolves completely leaving no 
residue. 

Apparent viscosity' 

60 to 140% of the declared value when determined by the 
following method. Calculate the quantity' (x g) needed to 
prepare exactly 600 g of a dispersion of the stated percentage 
w/w, with reference to the dried substance. To (600-x) g of 
water at 2¥ to 25 : contained in a 1000 mL high-speed 
blender bowl add x g of the substance being examined, 
stirring at reduced speed, taking care to avoid contacting the 
sides of the bowl w ith the powder. Continue stirring at low 
speed for 15 seconds after the addition and then stir at 
18,000 revolutions per minute for exactly 2 minutes. 

Immerse the appropriate spindle of a rotational viscometer, 
switch on after 30 seconds and after a further 30 seconds 
determine the Appendix V H, Method ILL using a 

speed of 20 revolutions per minute (2.09 radians per 
second). 

Loss on drying 

When dried to constant weight at 1Q5 C , loses not more than 
8.0% of its weight. Use 1 g. 
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Sulfa ted ash 

Not more than 5.0%, Appendix IX A. Use 2 g. 

ASSAY 

Heat 2 g with 75 mL of anhydrous acetic add under a reflux 
condenser for 2 hours* cool and carry out Method 1 for non- 
aqueous mown. Appendix VIII A, determining the end point 
potentiometrically. Bach mL of 04 m perchloric acid VS is 
equivalent to 29.6 mg of carmellose sodium, 

STORAGE 

Dispersible Cellulose should be protected from moisture. 

LABELLING 

The label states (1) the percentage w/w of Carmellose 
Sodium; (2) the viscosity of a dispersion in water of a stated 
percentage w/w of Carmellose Sodium. 


Microcrystalline Cellulose 

(Ph. Eur. monograph 0316) 



9004 - 54*6 

Action and use 

Excipient. 

PHEut __ 

DEFINITION 

Purified* partly depolymerised cellulose prepared by treating 
alpha-cellulose* obtained as a pulp from fibrous plant 
material, with mineral acids. 

CHARACTERS 

Appearance 

White or almost white, fine or granular powder. 

Solubility' 

Practically insoluble in water, in acetone* in anhydrous 
ethanol, in toluene, in dilute acids and in a 50 g/L solution of 
sodium hydroxide. 

IDENTIFICATION 

A. Place about 10 mg on a watch-glass and disperse in 2 mL 
of iodinated zinc chloride solution R r The substance becomes 
violet-blue. 

B, The degree of polymerisation is not more than 350. 
Transfer 1.300 g to a 125 mL conical flask. Add 25.0 mL of 
water R and 25.0 mL. of cuprimhyknediamine hydroxide 
solution R< Immediately purge the solution with nitrogen R y 
insert the stopper and shake until completely dissolved. 
Transfer an appropriate volume of the solution to a suitable 
capillary viscometer (2 2.9). Equilibrate the solution at 

25 ± 0.1 "C for at least 5 min. Record the flow time (t s ) in 
seconds between the 2 marks on the viscometer. Calculate 
the kinematic viscosity (v t ) of the solution using the following 
expression; 


ti (ki) 

k i is the viscometer constant. 

Dilute a suitable volume of cupriethyknediamim hydroxide 
solution R with an equal volume of water R and measure the 
flow time fe) using a suitable capillary viscometer. Calculate 
the kinematic viscosity (v 2 ) of the solvent using the following 
expression: 

fa (fa) 

where k 2 is the viscometer constant 

Determine the relative viscosity (if^) of the substance to be 
examined using the following expression; 

VifV2 

Determine the intrinsic viscosity ({fj] t .) by interpolation, using 
the intrinsic viscosity table (Table 0316.*!). 

Calculate the degree of polymerisation (F) using the 
following expression; 

95 [trf e 

m [(100 - 6 )/ 100 ] 

where m is the mass in grams of the substance to be 
examined and b is the loss on drying as a percentage. 

TESTS 

Solubility 

Dissolve 50 mg in 10 mL of ammoniacal solution of copper 
letrammine R. It dissolves completely, leaving no residue. 

pH (22 J) 

5.0 to 7.5 for the supernatant. 

Shake 5 g with 40 mL of carbon dioxide-free water R for 
20 min and centrifuge. 

Conductivity ( 2 . 2 > 38 ) 

The conductivity of the test solution does not exceed the 
conductivity of the water by more than 75 pScm -1 . 

Use as test solution the supernatant obtained in the test for 
pH. Measure the conductivity of the supernatant after a 
stable reading has been obtained and measure the 
conductivity' of the water used to prepare the test solution. 

Ether-soluble substances 

Maximum 0.05 per cent (5 mg) for the difference between 
the weight of the residue and the weight obtained from a 
blank determination. 

Place 10.0 g in a chromatography column about 20 mm in 
internal diameter and pass 50 mL of peroxide-free ether R 
through the column. Evaporate the eluate to dryness. Dry the 
residue at 105 °C for 30 min, allow to cool in a desiccator 
and weigh. Cany out a blank determination. 

Water-soluble substances 

Maximum 0.25 per cent (12.5 mg) for the difference 
between the mass of the residue and the mass obtained from 
a blank determination. 

Shake 5.0 g with 80 mL of water R for 10 min. Filter 
through a filter paper with the aid of vacuum into a tared 
flask. Evaporate to dryness on a water-bath avoiding 
charring. Dry at 105 C for 1 h, allow to stand in a 
desiccator and weigh. Carry out a blank determination. 

Heavy metals ( 2 , 4 . 8 ) 

Maximum 10 ppm. 
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Tabic 0316,-1, - htrimic viicotity table 
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0 00 

601 

002 

003 

0.04 

045 

066 

607 

001 

004 

1.1 

6049 

6(06 

6115 

6115 

0134 

6(41 

6152 

6(41 

6(70 

0 1*0 

u 

61*9 

61ft 

6107 

62(6 

6225 

6233 

6241 

6250 

02M 

026* 

1) 

0 376 

0465 

6293 

6303 

6Jt« 

6)1* 

6326 

63)4 

6)42 

0)50 

14 

6114 

63*7 

6375 

65*3 

am 

099* 

6407 

6414 

0422 

0*30 

I) 

0-617 

6443 

6453 

64*0 

64U 

0474 

04*4 

6491 

049* 

6507 

li 

61(1 

6511 

0-529 

0556 

6544 

6»( 

0)5* 

6566 

6573 

65*0 


0417 

aw 

0.602 

0 601 

6615 

6122 

0629 

6636 

6*42 

0649 

14 

06M 


CL670 

6677 

66*3 

6690 

6*97 

6704 

67I0 

6717 

l.t 

6733 

67» 

6736 

0.743 

6749 

0,756 

0.762 

0.769 

6775 

67*2 

14 

67M 

6765 

6*02 

0404 

6119 

6421 

0427 

MU 

0.640 

0.646 

JLJ 

0152 

0*3* 

04*4 

6*76 

6*76 

0J« 

O *M 

6194 

0.900 

0906 

2) 

6411 

6ft« 

0.924 

6924 

6935 

6941 

0,04# 

0953 

0.93* 

0.965 

34 

6471 

6976 

69*3 

09U 

0991 

1.006 

(006 

Oil 

(6)7 

1.023 

1.4 

1.001 

1.633 

1.039 

1.044 

1050 

J 056 

(J061 

1-067 

(-071 

1-07* 

U 

10* i 

1.0*0 

1094 

MM 

U» 

Mil 

U1* 

USI 

DM 

uii 

14 

U37 

1.143 

U 47 

1451 

MM 

1-163 

1.(69 

UN 

070 

1.1*4 

1,7 

1.IN 

1.105 

IJflD 

1.203 

U10 

(2(5 

1220 

025 

(230 

J2JS 

U 

1440 

1445 

1250 

(455 

1JW0 

1.265 

(.270 

1.275 

1 2*o 

1)15 

14 

1 1« 

1 295 

1X0 

(.305 

use 

014 

019 

024 

1)29 

1)33 

10 

LUO 

1443 

134B 

LJ52 

1357 

1 362 

067 

071 

1.276 

U*( 

11 

um 

1490 

1)95 

I4» 

1405 

Met 

(414 

Mil 

1421 

1.427 

u 

14U 

1-43* 

1.441 

1.44* 

14» 

1499 

(499 

1.4*4 

1 469 

1-47) 

u 

mjt 

urn 

(.4*6 

14ft 

UN 

DM 

1)04 

UN 

1.513 

1)17 

M 

1431 

1-523 

L539 

150 

1417 

042 

04# 

(.550 

DM 

1-55# 

u 

l-MJ 

ism 

1370 

LS75 

1579 

0*3 

0*7 

tJ9l 

Of) 

1600 

14 

14*4 

urn 

un 

1-6(7 

1*21 

(43) 

1*29 

14)9 

( *37 

(442 

11 

1446 

1450 

1354 

(65* 

14*3 

(44* 

1*71 

(475 

1679 

1-6*3 

M 

1.4*7 

1*91 

1)05 

(-700 

1704 

UN 

1711 

171) 

L7I9 

L723 

u 

1.717 

1-731 

1-735 

(.73f 

1.742 

(746 

(.750 

(.754 

vm 

UO 

44 

1 765 

1.769 

1.773 

1,777 

1.7*1 

tm 

|.7» 

1,7*1 

1-796 

DM 

41 

1*04 

1.888 

1311 

(*(l 

1419 

1622 

1-626 

1630 

1J33 

D37 

44 

(Ml 

1*45 

1.644 

1*52 

IJ56 

1459 

1*63 

0*7 

U70 

(.674 

44 

1 *71 

UK 

UU 

11*9 

1493 

1496 

L.900 

(,904 

1907 

Oil 

4.4 

till 

1-9|* 

L92I 

1925 

1929 

1932 

1936 

UN 

1.943 

(.946 

44 

|.f» 

L9S4 

(.957 

1.961 

1-9*4 

1)61 

on 

1.975 

1,979 

1-9*2 

44 

1.M4 

1-OT 

(.993 

UN 

2000 

2003 

1007 

24)10 

2611 

2017 

47 

1.010 

1EE2J 

2,02? 

2 0M 

1033 

1637 

2040 

20*3 

2647 

1050 

4J 

2.053 

1057 

2.060 

2.063 

1067 

2070 

2073 

1077 

20*0 

208) 

44 

LOOT 

2.DH 

1093 

20OT 

1100 

2.(03 

2107 

1110 

DO 

2(1* 

H 

2419 

1(22 

1(25 

1(24 

1132 

2.133 

7.139 

1142 

21*5 

2(41 

M 

Lift 

1134 

1(31 

1140 

1(64 

2247 

2.170 

117S 

1176 

2.140 

U 

11*3 

11*6 

2(90 

1192 

1(95 

11*7 

2200 

2.203 

2.206 

2209 

14 

Mil 

1113 

111* 

2121 

1224 

1227 

1230 

1233 

1236 

1240 

14 

2.243 

124* 

12* 

2152 

1)35 

225* 

226* 

22*4 

2)*7 

2270 

34 

1171 

2J76 

1279 

2JU 

22*5 

12** 

22*1 

2)94 

2)97 

2)M 

U 

1»3 

1306 

1309 

1)13 

1)13 

2)1* 

2 320 

2324 

2M* 

1329 


m 

U» 

113* 

1M( 

1)44 

1347 

2)90 

2)53 

U53 

2)5# 

11 

1361 

1364 

13*7 

1370 

073 

UN 

079 

0*1 

23*4 

13*7 

M 

1390 

2493 

239* 

3-400 

140) 

im 

240* 

1411 

1414 

1*17 

60 

1417 

1422 

2.425 

242* 

1431 

14|| 

243* 

14*9 

2442 

1*44 

41 

1647 

1450 

1453 

145* 

245* 

1.4*1 

14*4 

14*7 

2*70 

1*72 

6) 

147S 

147* 

1411 

14*9 

2456 

14*9 

1492 

2494 

2497 

1500 

41 

1503 

1505 

2 506 

1511 

1)13 

15(6 

2,51* 

Ittl 

1524 

DM 

64 

253 

y 4*7 

15)4 

1537 

1)40 

114* 

1545 

1M7 

D» 

2553 

61 

1335 

111* 

15*1 

15*3 

2,5*6 

154* 

071 

074 

1ST* 

1579 

64 

15*1 

15*4 

15*7 

1590 

2)92 

xm 

DOT 

1600 

2483 

1605 

6? 

160* 

1*10 

16(3 

16(5 

161* 

1620 

1623 

1625 

1627 

2*» 

61 

1633 

1615 

163? 

1640 

2643 

2645 

2*41 

2430 

1653 

1655 

64 

165* 

2-660 

2.463 

26*5 

246* 

1*70 

1473 

1675 

2676 

26*0 






1-482 Cellulose 


2017 


Intrinsic viscosity |^] f at different values of relative viscosity 
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2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 7,0 per cent, determined on 1.000 g by drying in 
an oven at 105 C C for 3 h, 

Sul fated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12), 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia colt (2,6.13). 

Absence of Pseudomonas aeruginosa (2,6,13). 


Absence of Staphylococcus aureus (2.6, J3). 

Absence of Salmonella (2,6,13), 

FUNCTIONALITY-RELATED CHARACTERISTICS 

Tins section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the Quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited s they are 
recognised as being suitable for the purpose, but other methods can 
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Intrinsic viscosity at different values of relative viscosity rj rd 
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also be used Wherever results for a particular characteristic are 
reported die control method must be indicated. 

The following characteristics may be relevant for microcrystalline 
cellulose used as binder, diluent or disintegrant. 

Particle-size distribution {2*9.31 or 2.9.38 ). 

Powder flow 1 (2. 9.36) 

---- PttEv 


Microcrystalline Cellulose and * * 

Carmellose Sodium ***** 

(Ph. Eur. monograph 2050) 

Action and use 

Excipient. 

Pfi Eu _____ _ 

DEFINITION 

Colloid-forming, powdered mixture of MicrocrystalUne 
cellulose (0316) with 5 per cent to 22 per cent of Carmellose 
sodium (0472). 

Content 

75.0 per cent to 125.0 per cent of the nominal content of 
carmellose sodium (dried substance), 

CHARACTERS 

Appearance 

White or off-white, coarse or fine* hygroscopic powder. 

Solubility 

Dispersible in water producing a white* opaque colloidal 
dispersion; practically insoluble in organic solvents and in 
dilute adds. 

IDENTIFICATION 

A. Mix 6 g with 300 tnL of water R and stir at 18 000 r/min 
for 5 min. A white opaque dispersion is obtained which does 
not produce a supernatant. 

B. Add several drops of the dispersion obtained in 
identification A to a 10 per cent m/V solution of aluminium 
chloride R . Each drop forms a w^hitc, opaque globule which 
does not disperse on standing. 


C, Add 2 mL of iodinated potassium iodide solution R to the 
dispersion obtained in test A, No blue or purplish colour is 
produced. 

D. It complies with the limits of the assay. 

TESTS 

Solubility 

Add 50 mg to 10 mL of ammomacal solution of copper 
tetmmmme R and shake. It dissolves completely, leaving no 
residue. 

pH (2.22) 

6.0 to 8.0 for the dispersion obtained in identification A, 

Loss on drying (2.2.22) 

Maximum 8,0 per cent* determined on 1.000 g by drying in 
an oven at 105 °C. 

Sul fa ted ash ( 2.4.14) 

Maximum 7.4 per cent* determined on 2.0 g. 

ASSAY 

Heat 2.00 g with 75 mL of anhydrous acetic add R under a 
reflux condenser for 2 h, cool and titrate with 0.1 M 
perchloric acid y determining the end-point potendnmetrically 
( 2 . 2 , 20 )- 

1 mL of 0. / M perchloric add is equivalent to 29,6 mg of 
carmellose sodium. 

LABELLING 

The label states the nominal content of carmellose sodium 
in per cent m/m. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an exetpiem (see chapter 
5. 1 5). Some of the characteristics described in the Functionality 1 - 
related characteristics section may also be present in the mandatory 
pan of the monograph since they also represent mandatory quality 
criteria. In such cases , a cross-reference to the tests described in the 
mandatory 1 pan is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used Wherever resides for a particular characteristic are 
reported, the control method must be indicated. 
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The following characteristics may be relevant for microcrystallim 
cellulose and camiellose sodium used as a suspending agent. 
Viscosity {2.2.1(f) 

60 per cent to 140 per cent of the nominal value. 

Calculate the quantity {x g) needed to prepare exactly 600 g 
of a dispersion of the stated percentage mhn (dried 
substance). To (600 - x) g of water R at 23-25 C contained 
in a 1000 mL high-speed blender bowl, add x g of the 
substance to be examined and stir at reduced speed, taking 
care to avoid contacting the sides of the bowl with the 
powder. Continue stirring at low speed for 15 s after the 
addition of the powder and then stir at 18 000 r/min for 
exactly 2 min. 

Determine the viscosity with a suitable relative rotational 
viscometer under the following conditions: 

—- spindle: as appropriate; 

— speed: 20 r/min. 

Immerse the spindle into the suspension immediately after 
preparation, switch on the rotation spindle after 30 s; after a 
further 30 s, take scale readings and calculate the viscosity 
according to the viscometer manual. 

-—- PftEt* 


Powdered Cellulose 

(Ph. Eur. monograph 0315 ) 



QiwH iQB+^O^rt+j 

Action and use 

Excipient. 

Ptt Eur ____ 

DEFINITION 

Purified, mechanically disintegrated cellulose prepared by 
processing alpha-cellulose obtained as a pulp from fibrous 
plant material. 

CHARACTERS 

Appearance 

White or almost white, fine or granular powder. 

Solubility 

Practically insoluble in water, slightly soluble in a 50 g/L 
solution of sodium hydroxide, practically insoluble in 
acetone, in anhydrous ethanol, in toluene, in dilute adds and 
in most organic solvents, 

IDENTIFICATION 

A, Place about 10 mg on a watch-glass and disperse in 2 mL 
of iodinated zinc chloride solution R. The substance becomes 
violet-blue. 

B. The degree of polymerisation is greater than 440. 

Transfer 0.250 g to a 125 mL conical flask. Add 25.0 mL of 
water R and 25,0 mL of cupmthyknediamine hydroxide 


solution R> Immediately purge the solution with nitrogen R> 
insert the stopper and shake until completely dissolved. 
Transfer an appropriate volume of the solution to a suitable 
capillary viscometer (2.2.9). Equilibrate the solution at 
25 ± 0.1 X for at least 5 mb. Record the flow rime (rj m 
seconds between the 2 marks on the viscometer. Calculate 
the kinematic viscosity (vj of the solution using the following 
expression: 

h (M 

where is the viscometer constant. 

Dilute a suitable volume of cupriethylenediamim hydroxide 
solution R with an equal volume of water R and measure the 
flow time (r^) using a suitable capillary viscometer. Calculate 
the kinematic viscosity fvj of the solvent using the following 
expression: 

ti (fci) 

where h 2 is the viscometer constant. 

Determine the relative viscosity of the substance to be 
examined using the following expression: 

t'lM 

Determine the intrinsic viscosity (MJ by interpolation, using 
the intrinsic viscosity table (Table 0315.-1). 

Calculate the degree of polymerisation (F) using the 
folio wing expression: 

95 Me 

m |(100 - 6) /100] 

where mi is the mass in grams of the substance to be 
examined and b is the loss on drying as a percentage. 

TESTS 

SolubBiry 

Dissolve 50 mg in 10 mL of ammoniacal solution of copper 
mrammine R. It dissolves completely, leaving no residue. 

pH (Z2.J) 

5.0 to 7,5 for the supernatant. 

Mix 10 g with 90 mL of carbon dioxide-free water R and allow 
to stand with occasional stirring for 1 h. 

Ether-soluble substances 

Maximum 0.15 per cent (15 mg) for the difference between 
the mass of the residue and the mass obtained from a blank 
determination. 

Place 10.0 g in a chromatography column about 20 mm in 
internal diameter and pass 50 mL of peroxide-free ether R 
through the column. Evaporate the eluate to dryness in a 
previously dried and tared evaporating dish, with the aid of a 
current of air in a fume cupboard. After all the ether has 
evaporated, dry the residue at 105 X for 30 min, allow to 
cool in a desiccator and weigh. Carry out a blank 
determination. 

Water-soluble substances 

Maximum 1.5 per cent (15.0 mg) for the difference between 
the mass of the residue and the mass obtained from a blank 
determination. 

Shake 6.0 g with 90 mL of carbon dioxide-free water R for 
10 min. Filter with the aid of vacuum into a tared flask. 
Discard the first 10 mL of the filtrate and pass the filtrate 
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Table 0315,-1. - Intrinsic viscosity table 

Intrinsic viscosity at different values of relative viscosity rj rrJ 


i 

0.00 

0,01 

0.02 

0.03 

0.04 

0,05 

0.06 

0.07 

0.08 

0.09 

u 

0.O9S 

0.106 

0,115 

0.125 

0,134 

0,143 

0.152 

0.161 

0,170 

0.180 

u 

0.189 

0.198 

0.207 

0.216 

0.225 

0.233 

0.242 

0,250 

0-259 

0,268 

i.3 

0.276 

0,285 

0.293 

0,302 

0.310 

0.318 

0.326 

0,334 

0.342 

0.350 

1.4 

0.358 

0.367 

0,375 

0.383 

0.391 

0,399 

0,407 

0.414 

0,422 

0,430 

1.5 

0.437 

0.445 

0.453 

0.460 

0,468 

0.476 

0,484 

0.491 

0 499 

0,507 

1.6 

0.515 

0.522 

0.529 

0,536 

0.544 

0.551 

0.558 

0.566 

0,573 

0.580 

1.7 

0.587 

0.595 

0.602 

0.608 

0.615 

0,622 

0,629 

0,636 

0,642 

0,649 

LS 

0.656 

0.663 

0.670 

0.677 

0.683 

0.690 

0.697 

0,704 

0.710 

0.717 

1.9 

0,723 

0,730 

0.736 

0.743 

0.749 

0,756 

0,762 

0.769 

0,775 

0.782 

2,0 

0,788 

0,795 

0,802 

0,809 

0,815 

0,821 

0.827 

0,833 

0.840 

0.846 

2.1 

0.852 

0.858 

0.864 

0.870 

Q.876 

0.882 

0888 

0.894 

0,900 

0.906 

2.2 

0.912 

0,918 

0.924 

0.929 

0.935 

0.941 

0.948 

0.953 

0.959 

0.965 

13 

0,971 

0,976 

0.983 

0.988 

0,994 

1000 

1.006 

1.011 

1.017 

1.022 

2.4 

1.028 

1.033 

1.039 

1.044 

1.050 

1.056 

1.061 

1.067 

1,072 

1,078 

25 

1.083 

1.089 

1.094 

1,100 

1.105 

Ull 

LII6 

1.121 

1.126 

1-131 

2,6 

1.137 

1.142 

1.147 

1.153 

1.158 

1,163 

1.169 

1.174 

1,179 

1.184 

2.7 

1.190 

1.195 

1200 

1205 

1.210 

1.215 

1.220 

1.225 

1.230 

1335 

2.8 

1.240 

1,245 

iaso 

U55 

1.260 

L265 

1.270 

1.275 

L280 

1 285 

2,9 

1.290 

1.295 

1.300 

1,305 

1.310 

1.314 

1,319 

1,324 

1.329 

1333 

3,0 

1.338 

1.343 

1.348 

1,352 

1.357 

1,362 

1,367 

L37t 

1.376 

1381 

3.1 

1.386 

1.390 

1.395 

1.400 

1.405 

1.409 

I.4L4 

1.418 

1.423 

1.427 

3.2 

1.432 

1,436 

1.441 

1.446 

1.450 

1.455 

1.459 

1.464 

1.468 

1,473 

3.3 

1.477 

1.482 

1.486 

1.491 

1,496 

1,500 

1,504 

1,508 

1,513 

1317 

3.4 

1.521 

1,525 

1329 

1.533 

1337 

E,542 

1.546 

1.550 

1.554 

1358 

3.5 

1.562 

L566 

1.570 

1.575 

1379 

1.583 

1.587 

1.591 

1.595 

1,600 

3.6 

1,604 

1.608 

1.612 

1.617 

1.621 

1,625 

1.629 

1.633 

1.637 

1.642 

3.7 

1.646 

1.650 

1,654 

1,658 

1.662 

1 666 

1.671 

1.675 

1.679 

1.683 

3.8 

1.687 

1,691 

1.695 

1,700 

1,704 

1.708 

1,712 

1.715 

1.719 

1,723 

3.9 

1.727 

1.731 

1.735 

1.739 

1.742 

1,746 

1.750 

1.754 

1.758 

1762 


through the same filter a second time, if necessary, to obtain 
a dear filtrate. Evaporate a 15.0 mL portion of the filtrate to 
dryness in a cared evaporating dish without charring. Dry at 
105 °C for 1 h, allow to cool in a desiccator and weigh. 
Carry out a blank determination. 

Heavy metals (2,4.S) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 6.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C C for 3 h. 

Sulfated ash (2,4 14) 

Maximum 0.3 per cent (dried substance), determined on 

1.0 g. 


Microbial contamination 

TAMC; acceptance criterion 10 3 CFU/g (2,6. 12). 

TYMC; acceptance criterion 10 2 CFU/g (2,6,11), 

Absence of Escherichia colt (2.6,13), 

Absence of Pseudomonas aeruginosa (2.6.13), 

Absence of Staphylococcus aureus (2.6.13), 

Absence of Salmonella (2,6.13). 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5,15), This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
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Intrinsic viscosity [ij], st different values of relative viscosity ij rf 

M, 



0,00 

0.01 

0.02 

0.03 

0.04 

0,05 

0,06 

0,07 

0,08 

0*09 

4.0 

1.765 

1.769 

1,773 

1.777 

1*781 

1.785 

1.789 

1.792 

1.796 

1.800 

4 ,1 

1.804 

1.808 

1.811 

1*815 

1.819 

1.822 

1.826 

1,830 

1.833 

1.837 

4.2 

1,841 

1.845 

1.848 

1*852 

1.856 

1.859 

1.863 

1.867 

1.870 

1,874 

43 

1,878 

1.882 

1.885 

1.839 

1,893 

1.896 

1.900 

1*904 

1.907 

L911 

4.4 

1.914 

1.918 

1.921 

1.925 

1,929 

1.932 

1.936 

1.939 

1.943 

1.946 

4.5 

1950 

1.954 

1.957 

1.961 

1.964 

1,968 

1.971 

1*975 

1.979 

1.982 

4.6 

1.986 

1 989 

1.993 

1,996 

2.000 

2.003 

3.007 

2.010 

2.013 

2*017 

4.7 

2.020 

2.023 

2.027 

2*030 

2,033 

2,037 

2,040 

2,043 

2.047 

2-050 

43 

2.053 

2.057 

2,060 

2,063 

2,067 

2.070 

2,073 

2.077 

2.080 

2*083 

4.9 

2.087 

2*090 

2.093 

2.097 

2.100 

2.103 

2.107 

2.110 

2.113 

2*116 

5.0 

2,119 

2322 

2.125 

2,129 

2,132 

2.135 

2.139 

2.142 

2.145 

2.148 

5.E 

2.151 

2.154 

2.158 

2.160 

2,164 

2*167 

2,170 

2*173 

2.176 

2,180 

5,2 

2.183 

2.186 

2*190 

2.192 

2.195 

2*197 

2.200 

2.203 

2.206 

2,209 

S3 

2.212 

2.215 

2.218 

2.221 

2*224 

2.227 

2.230 

2*233 

2*236 

2,240 

5.4 

2.243 

2.246 

2.249 

2,252 

2.255 

2*258 

2.261 

2.264 

2.267 

2.270 

53 

2.273 

2.276 

2.279 

2.282 

2.285 

2.288 

2.291 

2*294 

2*297 

2*300 

5,6 

2,303 

2,306 

2,309 

2312 

2315 

2318 

2320 

2324 

2.326 

2*329 

5.7 

2332 

2335 

2338 

2.341 

2.344 

2.347 

2.350 

2353 

2355 

2*358 

5.8 

2361 

2364 

2,367 

2370 

2373 

2376 

2.379 

2382 

2*384 

2*387 

53 

2390 

2393 

2.396 

2.400 

2,403 

2.405 

2.408 

2.411 

2*414 

2*417 

6.0 

2,419 

2,422 

2,425 

2.428 

2.431 

2,433 

2*436 

2.439 

2.442 

2.444 

6.1 

2.447 

2.450 

2*453 

2.456 

2.458 

2.461 

2,464 

2.467 

2,470 

2*472 

6.2 

2.475 

2.478 

2,481 

2,433 

2.486 

2,489 

2.492 

2.494 

2*497 

2.500 

63 

2.503 

2.505 

2.508 

2.511 

2,513 

2.516 

2.518 

2,521 

2,524 

2*526 

6.4 

2,529 

2,532 

2.534 

2.537 

2.540 

2,542 

2.545 

2*547 

2.550 

2.553 

65 

2,555 

2,558 

2*561 

2.563 

2.566 

2.568 

2.571 

2.574 

2,576 

2.579 

6.6 

2.581 

2.584 

2.587 

2.590 

2.592 

2.595 

2.597 

2,600 

2,603 

2,605 

6.7 

2.608 

2.610 

2*613 

2.615 

2,618 

2,620 

2*623 

2.625 

2,627 

2*630 

6.8 

2.633 

2.635 

2*637 

2.640 

2.643 

2*645 

2.648 

2.650 

2.653 

2,655 

6.9 

2.658 

2.660 

2*663 

2.665 

2.668 

2.670 

2*673 

2.675 

2.678 

2.680 

7.0 

2.683 

2.685 

2,687 

2.690 

2.693 

2.695 

2.698 

2.700 

2,702 

2*705 

7*1 

2.707 

2.710 

2*712 

2.714 

2,717 

2.719 

2*72! 

2,724 

2-726 

2*729 

7,2 

2.731 

2.733 

2,736 

2,738 

2*740 

2.743 

2.745 

2.748 

2*750 

2.752 

7.3 

2.755 

2.757 

2.760 

2.762 

2.764 

2.767 

2,769 

2.771 

2,774 

2*776 

7.4 

2.779 

2.781 

2,783 

2,786 

2,788 

2.790 

2.793 

2.795 

2.798 

2*800 

7.5 

2.802 

2.805 

2.807 

2.809 

2.812 

2.814 

2.816 

2.819 

2,821 

2.823 

7.6 

2,826 

2,828 

2.830 

2.833 

2.835 

2.837 

2,840 

2.842 

2,844 

2,847 

7.7 

2.849 

2.851 

2,854 

2.856 

2.858 

2.860 

2*863 

2.865 

2.868 

2*870 

7.8 

2.873 

2.875 

2,877 

2.879 

2.881 

2.884 

2.887 

2.889 

2,89! 

2,893 

7.9 

2.895 

2.898 

2,900 

2.902 

2,905 

2,907 

2.909 

2.911 

2,913 

2*915 







2017 


Cellulose 1-487 


Intrinsic viscosity l^] f at different values of relative viscosity i j mJ 

W' 



0.00 

0.01 

0.02 

0.03 

0.04 

0,05 

0.06 

0,07 

0,08 

0.09 

8,0 

2,918 

2.920 

2.922 

2.924 

2,926 

2.928 

2,931 

2.933 

2,935 

2,937 

8.1 

2.939 

2.942 

2.944 

2.946 

2.948 

1950 

2,952 

2.955 

2.957 

2.959 

8,2 

2.961 

2.963 

2.966 

2.968 

2,970 

2.972 

2.974 

2.976 

2.979 

2,981 

S3 

2.983 

2,985 

2.987 

2.990 

2,992 

2,994 

2,996 

2,998 

3.000 

3.002 

8.4 

3.004 

3.006 

3.008 

1010 

1012 

1015 

3.017 

3.019 

3.021 

3.023 

8.5 

3.025 

3.027 

3.029 

3.031 

3,033 

1035 

3,037 

3,040 

3.042 

3.044 

8,6 

3.046 

3,048 

3.050 

3.052 

3,054 

3.056 

3,058 

3.060 

3*062 

3.064 

8.7 

3.067 

1069 

3,071 

3.073 

3,075 

3.077 

3.079 

3.081 

3.083 

3.085 

8,8 

3087 

3.089 

3,092 

3.094 

3,096 

3,098 

3,100 

1102 

1104 

3.106 

8.9 

3.108 

1110 

1112 

3.114 

1116 

1118 

3.120 

1122 

1124 

3.126 

9.0 

3.128 

3.130 

3.132 

1134 

1136 

1138 

3.140 

1142 

1144 

3.146 

9.1 

3.148 

3.150 

3,152 

1154 

1156 

1158 

3.160 

1162 

1164 

1166 

9.2 

1168 

3,170 

3.172 

1174 

1176 

1178 

3. ISO 

1182 

3.184 

3.186 

9.3 

1188 

3.190 

3,192 

3.194 

1196 

1198 

3.200 

3.202 

3,204 

3,206 

9.4 

3.208 

3.210 

3212 

3-214 

3.215 

3.217 

1219 

1221 

3.223 

3.225 

9 3 

3*227 

3.229 

1231 

3.233 

3.235 

3.237 

3.239 

3,241 

3,242 

3.244 

9.6 

3.246 

3.248 

3.250 

3.252 

3.254 

3,256 

3.258 

3,260 

3,262 

3.264 

9.7 

3.266 

3.268 

3-269 

3-271 

3.273 

3.275 

1277 

1279 

3.281 

3.283 

9.8 

3.285 

3,287 

3.289 

1291 

3.293 

3,295 

1297 

3.298 

3,300 

3*302 

9.9 

3.304 

3.305 

1307 

3,309 

3,311 

1313 

1316 

13L8 

3.320 

1321 


Intrinsic viscosity fai, at different values of relative viscosity 

9* 

0.0 

0.1 

0.2 

0.3 

rule 

0.4 

0.5 

0.6 

0.7 

0.3 

0.9 

10 

3-32 

3.34 

3.36 

3.37 

3,39 

3,41 

143 

3,45 

3,46 

3.48 

11 

3.50 

352 

353 

3,55 

3,56 

3.58 

3,60 

3*61 

1.63 

3.64 

12 

3,66 

3.68 

3.69 

171 

3*72 

3.74 

3.76 

3.77 

3*79 

3.80 

13 

3.80 

3.83 

3.85 

3,86 

3.88 

3.89 

3.90 

3*92 

3,93 

3.95 

14 

3,96 

3.97 

3.99 

4.00 

4.02 

4.03 

4.04 

4.06 

4*07 

4.09 

15 

4,10 

4.11 

4.13 

4.14 

4.15 

4.17 

4.18 

4.19 

4*20 

4.22 

16 

4.23 

4,24 

4,25 

4,27 

4,28 

4,29 

4,30 

4,31 

4.33 

4.34 

17 

4.35 

4*36 

4,37 

4.38 

4.39 

4.41 

4.42 

4.43 

4.44 

4.45 

18 

4.46 

4*47 

4.48 

4.49 

4.50 

4*52 

4.53 

4.54 

4,55 

4,56 

19 

4*57 

458 

4*59 

4.60 

4,61 

4.62 

4.63 

4.64 

4,65 

4.66 


to the quality of a medicinal product by improving the consistency Particle-size distribution (Z 9.31 or 2.9.38). 

of the manufacturing process and the performance of the medicinal Powder flow (2 9 36) 

product during use , Where control methods are cited they are 

recognised as being suitable for the purpose but other methods can 

also be used , Wherever results for a particular characteristic are 

reported, the control method must be indicated. 

The fdlmving characteristics may be relevant for powdered cellulose 
used as diluent or disimegram. 
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Cellulose Acetate 0 * ***** 

★ * 

(Ph . Em monograph 0887) ** 

Action and use 

Excipient. 

PhEtr ____ 

DEFINITION 

Partly or completely O-acetylated cellulose. 

Content 

— acetyl groups {C 2 HiO; 43,04); 29,0 per cent to 
44.8 per cem (dried substance); 90.0 per cent to 
H 0.0 per cem of the nominal content (dried substance). 

0 CHARACTERS 

Appearance 

White, yellowish-white or greyish-white, hygroscopic powder 
or granules. 

Solubility 

Practically insoluble in water, soluble in acetone, in formic 
arid and in a mixture of equal volumes of methanol and 
methylene chloride, practically insoluble in ethanol 
(96 per cent).0 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison cellulose acetate CRS. 

Preparation Prepare a 20 gfL solution of cellulose acetate, 
previously dried, in acetone R, and spread 1 drop of the 
solution between 2 sodium chloride plates; separate the 
plates, heat them both at 105 C for 1 h, and reassemble the 
dried plates. 

TESTS 
Free acid 

Maximum 0,1 per cent, calculated as acetic acid (dried 
substance). 

To 5,00 g in a 250 mL conical flask, add 150 mL of carbon 
dioxide-free water /?, insert the stopper, swirl the suspension 
gently and allow to stand for 3 h. Filter, then wash the flask 
and the filter with carbon dioxide-free tea ter f?, adding the 
washings to the filtrate. Add 0,1 mL of phenolphihalein 
solution R1 and titrate the combined filtrate and washings 
with 0.01 M sodium hydroxide until a pale pink colour is 
obtained. 

I mL of 0.01 M sodium hydroxide is equivalent to 0.6005 mg 
of free acid, calculated as acetic arid. 

+ Heavy metals (2.4.8) 

Maximum 10 ppm, 

2.0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, ♦ 

Loss on drying ( 2.2.32) 

Maximum 5.0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

Microbial contamination 

TAMC; acceptance criterion IQ* CFU/g (2.6.12). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia cod (2.6,13). 

Absence of Salmonella (2.6.13). 


ASSAY 

A. Cellulose acetate containing not more than 42,0 per cent 
of acetyl groups. 

To 2.000 g in a 500 mL conical flask, add 100 mL of 
acetone R and 5-10 mL of water R. Close the flask and stir 
with a magnetic stirrer until dissolution is complete. 

Add 30.0 mL of 1 M sodium hydroxide with constant stirring. 
A finely divided precipitate of regenerated cellulose, free from 
lumps, is obtained. Close the flask and stir with a magnetic 
stirrer for 30 min. Add 100 mL of water R at 80 'G, washing 
down the sides of the flask, stir for 2 min and cool to room 
temperature. Titrate with 0.5 Af sulfuric add y using 0,1 mL of 
phenolphihalein solution R1 as indicator. Carry out a blank 
titration. 

Calculate the percentage content of acetyl groups using the 
following expression; 


4,305 (n 2 -ni) 
(100 ~ d) x m 


x 100 


d — loss on drying as a percentage; 
m = mass of the substance to be examined, in grams; 

Hi = volume of 0.5 M sulfuric acid used in the titration, 

in millilitres; 

n 2 = volume of 0.5 M sulfuric add used in the blank 
titration, in millilitres. 

B. Cellulose acetate containing more than 42.0 per cent of 
acetyl groups. 

To 2 .000 g in a 500 mL conical flask, add 30 mL of dimethyl 
sulfoxide R and 100 mL of acetone R. Close the flask and stir 
with a magnetic stirrer for 16 h. Add 30,0 mL of / M sodium 
hydroxide with constant stirring. Close the flask and stir with 
a magnetic stirrer for 6 min. Allow to stand without stirring 
for 60 min. Resume stirring and add 100 mL of water R at 
80 'C, washing down the sides of the flask, stir for 2 min 
and cool to room temperature. Titrate with 0,5 M 
hydrochloric acid , using 0.1 mL of phenolphihalein solution R1 
as indicator. Add 0.5 mL of 0.5 M hydrochloric acid in excess, 
stir for 5 min and allow to stand for 30 min. Titrate with 
0.5 M sodium hydroxide until a persistent pink colour is 
obtained, stirring with a magnetic stirrer. Calculate the net 
amount of 0.5 M sodium hydroxide consumed, in millimoles, 
taking the mean of 2 blank titrations into consideration. 
Calculate the percentage content of acetyl groups using the 
following expression; 


4,305 x n 
(100 - d) x m 


x 100 


d = loss on drying as a percentage; 
m - mass of the substance to be examined, in grams; 

n = net amount of 0,5 M sodium hydroxide consumed 3 

in millimoles. 

STORAGE 

In an airtight container, 

LABELLING 

The label states the nominal percentage content of acetyl 
groups. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
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part of the monograph since they also represent mandatory quality 
criteria . In such cases, a cross-reference to the tests described in the 
mandatory pan is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency/ 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited * they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for celhdose acetate 
used as film former 

Viscosity 

Dissolve 10 g in a mixture of 50 ml of methanol R and 
50 mL of methylene chloride R by shaking. Determine the 
viscosity of this solution at 20 ± 0 A °C using a rotating 
viscometer (2.2JO). 

Acetyl groups 

See Assay. 

The following characteristics may be relevant for cellulose acetate 
used as matrix former in prolonged-release tablets. 

Viscosity 
See test above. 

Acetyl groups 
See Assay. 

Molecular mass distribution (2.2.30) 

Particle-size distribution (2.9.31) 

Powder flow ( 2.9.36) 

__ PhEut 

[ This monograph has undergone pharmacopoeial harmonisation. 

See chapter 5.8. pharmacopoeia! harmonisation. 


Cellulose Acetate Butyrate ** * 

** ** 

(Ph. Ear. monograph 1406) * 

Action and use 

Excipient. 

PhEur ________ 

DEFINITION 

Partly or completely Oacetylated and O-butyrated cellulose. 
Content 

— acetyl groups (C 2 H 3 0): 2.0 per cent to 30.0 per cent 
(dried substance); 90,0 per cent to 110.0 per cent of that 
stated on the label (dried substance); 

— hutyryl groups (C 4 H 7 0): 16.0 per cent to 53,0 per cent 
(dried substance); 90,0 per cent to 110.0 per cent of that 
stated on the label (dried substance), 

CHARACTERS 

Appearance 

White, yellowish-white or greyish-white powder or granules* 
slightly hygroscopic. 

Solubility 

Practically insoluble in water, soluble in acetone, in formic 
acid and in a mixture of equal volumes of methanol and 
methylene chloride, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 


Comparison cellulose acetate butyrate CRS. 

The intensity of the bands may vary according to the degree 
of substitution, 

B. It complies with the limits of the assay. 

TESTS 

Acidity 

To 5.00 g in a 250 mL conical flask, add 150 mL of carbon 
dioxide-free water R * insert the stopper, swirl the suspension 
gently and allow to stand for 3 h. Filter, wash the flask and 
the Alter with carbon dioxide free water R. Combine the filtrate 
and washings. Add 0.1 mL of phenolphthakin solution RL 
Not more than 3.0 mL of 0.01 M sodiwn hydroxide is 
required to change the colour of the indicator. 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 2.0 per cent, determined on 1 .000 g by drying in 
an oven at 105 3 C for 3 h. 

Total ash (2.4.16) 

Maximum 0,1 per cent. 

ASSAY 

Liquid chromatography (2.2,29). 

Test solution To 1,000 g of the substance to be examined in a 
500 mL conical flask, add 100 mL of acetone R and 10 mL 
of water R. Close the flask and stir with a magnetic stirrer 
until dissolution is complete. Add 30.0 mL of 1 M sodium 
hydroxide with constant stirring. Close the flask and stir with 
a magnetic stirrer for 30 min. Add 100 mL of hot water R at 
80 D C, washing down the sides of the flask and stir for 
2 min. Cool* centrifuge or filter the suspension and wash the 
residue with water R. Combine the filtrate and washings, 
adjust to pH 3 with dilute phosphoric acid R and dilute to 
500.0 mL with water R. 

Reference solution Dissolve 0.200 g of glacial acetic add R and 
0.400 g of butyric add R in water R, adjust to pH 3 w r ith 
dilute phosphoric acid R and dilute to 500.0 mL with water R . 
Column: 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stationary phase: octadecyhilyl silica gel for chromatography R 
(5 j.im). 

Mobile phase: 

— mobile phase A : methanol R m , 

— mobile phase B: phosphate buffer solution pH 3.0 RP, 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0-30 

S 

95 

30 - 35 

5 *20 

95* 80 

35-60 

20 

80 

60 - 61 

5 

95 


Flow rate 1.2 mL/min, 

Detection Spectrophotometer at 210 nm. 

Injection 20 jiL. 

Calculate the percentage content of acetic arid and butyric 
acid using the chromatograms obtained with the 2 solutions. 
To calculate the percentage content of acetyl (C 2 H 3 O) and 
of butyryl (C4H7O) groups* multiply the percentage content 
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of acetic add and butyric add by 0,717 and 0,807, 
respectively, 

STORAGE 

In an airtight container. 

LABELLING 

The label states the nominal percentage content of acetyl and 
butyryl groups. 

_____ Pft£ur 


Cetirizine Hydrochloride 

(Cetirizine Dihydrochbride, Ph Bur monograph 1084) 



] H 27 CI 3 N 2 O j 461.8 83881-52-1 

Action and use 

Histamine HI receptor antagonist; antihistamine. 

Preparations 
Cetirizine Capsules 
Cetirizine Oral Solution 
Cetirizine Tablets 

Ph Bur ______ 

DEFINITION 

(ft$)-2- [ 2- [4- [ (4-Chlo ropheny 1) pheny Imeth y 1] piperazin -1 - 
y]] ethoxy] ace tic add dihydrochloride. 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water, practically insoluble in acetone and 
in methylene chloride, 

IDENTIFICATION 

First identification B, D 
Second identification A, C, D 

A, Ultraviolet and visible absorption spectrophotometrv 
(2.2,25), 

Test solution Dissolve 20.0 mg in 50 mL of a 10.3 g/L 
solution of hydrochloric acid R and dilute to 100.0 mL with 
the same add. Dilute 10.0 mLof this solution to 100.0 mL 
with a 10.3 g/L solution of hydrochloric acid R. 

Spectral range 210-350 nm. 

Absorption maximum At 231 nm. 

Specific absorbance at the absorption maximum 359 to 38 L 

B, Infrared absorption spectrophotometry (2.2.24), 
Comparison cetinzme dihydwchlonde CRS. 

C, Thin-layer chromatography (2,2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in water I? and dilute to 5 mL with the same solvent. 


Reference solution (a) Dissolve 10 mg of cetinzme 
dihydwchlonde CRS in water R and dilute to 5 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of chlorphenamine 
maleate CRS in water R and dilute to 5 mL with the same 
solvent. Mix 1 mL of the solution and 1 mL of reference 
solution (a). 

Plate TLC silica gel GF 2 ia plate J?. 

Mobile phase ammonia R* methanol R, methylene chloride R 
(1:10:90 VfVIV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In a current of cold air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

-— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. It gives reaction (a) of chlorides {2.5, f). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2. /) and not more intensely coloured 
than reference solution BY 7 (2,2.2, Method U). 

pH (2.2.5) 

1.2 to 1.8 for solution S . 

Related substances 

Liquid chromatography (2,2.29). 

Test sohttion Dissolve 20 mg of the substance to be examined 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 2 mg of cetinzme 
dihydrochloride CRS and 2 mg of cetirizine impurity A CRS in 
the mobile phase and dilute to 50.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 100.0 mL with the 
mobile phase. 

Reference solution (b) Dilute l ,0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute LG mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve the contents of a vial of 
cetirizine for peak identification CRS (containing impurities B, 
C, D, E and F) in 5.0 mL of the mobile phase. 

Column: 

— size : / = 0.25 m, 0 “ 4.6 mm; 

— stationary phase: silica gel for chromatography R (5 pm). 
Mobile phase dilute sulfuric acid R, water /?, acetonitrile R 
(0.4:6.6:93 VlViV). 

Flow rate I mLnun. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL. 

Run time 3 times the retention time of cetirizine. 

Identification of impurities Use the chromatogram supplied 
with cetirizine for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities B, C, D, E and F; use the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity A, 
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Relative mention With reference to cetirizine (retention 
time = about 9 min); impurity D - about 0,6; 
impurity B = about O.S; impurity C = about 0.9; 
impurity E = about 1,2; impurity F - about l .37; 
impurity A - about 1,42. 

suitability*, reference solution (c): 

— pcak-to-valley ratio: minimum 5, where H p - height above 
the baseline of the peak due to impurity C and 

H v — height above the baseline of the lowest point of the 
curve separating this peak from the peak due to cetirizine. 
Limits: 

— correction factors : for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor; impurity A = 0.7; 
impurity C - 1.9; impurity D = 0,6; impurity E = 1,3; 
impurity F - 1.9; 

— impurities A, B, C, D, E, F: for each impurity, not more 
than 1,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

— unspecified impurities, for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
( 0.3 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1 .000 g by drying in 
an oven at 105 

Sulfa ted ash ( 2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.100 g in 70 mL of a mixture of 30 volumes of 
water R and 70 volumes of acetone R. Titrate with 0.1M 
sodium hydroxide to the 2 nd point of inflexion. Determine the 
end-point potentiomemcally (2.2.20), Carry out a blank 
titration. 

1 mL of 0.1 M sodium hydroxide is equivalent to 15.39 mg of 
Qn^yClsN^Oa. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspccificd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use): G, 



B, (RSI) -2- [4- [(4-chlorophenyl)phenylmethyl] piperaziii-1 - 
yl] acetic arid. 



CO2H 


and enantiomer 


C. (RS)-2 - [2- [4- [ (2 -chl oropheny 1) phen y Ime thy 1J piperazin-1 - 
yl] ethoxy] acetic acid, 



D. 1,4-bis [(4-chlorophenyl)phenylmethy 1] piperazine, 



E, (i?S)-2-[2- [2“[4-[(4-chlorophenyl)phenylmethyl]piperazin- 
1-yl]ethoxy]ethoxy]acetic add (ethoxycetirizine), 



R 2-(2-[4-(diphenyimethyl)piperazm-I"yl]cthoxy]acetic acid, 




and enantiomer 


G. (RS)-2- [4-[(4-chlorophenyt)phcny Imethyl] piperazin-1 - 
yl]ethan-l-oL 

____ Ph&r 


A. (RS)-1 -[{4-chJoropheny 1) ph eny Ime thyl ] piperazine, 
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*** 

* * 

+ * 

***** 


Carrier gas helium for chromatography R. 
Flow rate 1 mL/min, 

Spin ratio \; 100. 

Temperature: 


Cetostearyl Alcohol 

(Ph. Bur. monograph 0702) 

Action and use 

Excipient. 

Phfr. _____ 

DEFINITION 

Mixture of solid aliphatic alcohols, mainly octadecan- 1 -ol 
(stearyl alcohol; CiaH 30 O; M r 270,5) and hexadecan-l-ol 
(cetyl alcohol; C 16 H 34 Q; 242*4), of animal or vegetable 
origin. 

Content 

— stearyl alcohol : minimum 40,0 per cent, 

— sum of the contents of stearyl alcohol and cetyl alcohol. 
minimum 00.0 per cent. 

CHARACTERS 

Appearance 

White or pale yellow, wax-like mass, plates, flakes or 
granules. 

Solubility 

Practically insoluble in water, soluble in ethanol (96 per cent) 
and in light petroleum. When melted, it is miscible with fatty 
oils, with liquid paraffin and with melted wool fat. 

IDENTIFICATION 

Examine the chromatograms obtained in the assay. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
principal peaks in the chromatogram obtained with the 
reference solution. 

TESTS 

Appearance of solution 

The solution is clear ( 2 , 2 . /) and not more intensely coloured 
than reference solution B fJ (Z 2 2, Method II). 

Dissolve 0.50 g in 20 mL of boiling ethanol (96 per cent) R. 
Allow to cool. 

Melting point (2.2.14) 

49 "C to 56 *C. 

Acid value (2.5.1) 

Maximum 1.0, 

Hydroxyl value (2.5. J, Method A) 

208 to 228. 

Iodine value {2.5,4, Method A) 

Maximum 2.0. 

Dissolve 2.00 g in methylene chloride R and dilute to 25 mL 
with the same solvent. 

Saponification value (25,6) 

Maximum 2 . 0 * 

ASSAY 

Gas chromatography (2.2.25); use the normalisation 
procedure. 

Test solution Dissolve 0, 1 00 g of the substance to be 
examined in ethanol (96 per cent) R and dilute to 10.0 mL 
with the same solvent. 

Reference solution Dissolve 60 mg of cetyl alcohol CRS and 
40 mg of stearyl alcohol CRS in ethanol (96 per cent) R and 
dilute to 10 mL with the same solvent. Dilute 1 mL of this 
solution to 1 0 mL with ethanol (96 per cent) R. 

Column: 

— size. I - 30 m, 0 = 0.32 nun, 

— stationary phase: poly (dimethyl) siloxane R (1 pm). 



Time 

(mini 

Temperature 

ro 

Column 

0 - 20 

ISO -> 2S0 


20-40 

250 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection I pL, 

System suitability: reference solution: 

— resolution: minimum 5.0 between the peaks due to cetyl 
alcohol and steaivl alcohol. 

Calculate the percentage contents of Ci^H^O and C 18 H 39 0. 

_____ PhEur 


Emulsifying Cetostearyl Alcohol ******* 
(Type A) ***** 

(Ph. Ear. monograph 0801) 

Action and use 

Excipient. 

PhEur ______ 

DEFINITION 

Mixture of cetostearyl alcohol and sodium cetostearyl sulfate. 
A suitable buffer may be added. 

Content 

— cetostearyl alcohol: minimum 80.0 per cent (anhydrous 
substance); 

— sodium cetostearyl sulfate: minimum 7.0 per cent 
(anhydrous substance). 

CHARACTERS 

Appearance 

White or pale yellow, waxy mass, plates, flakes or granules. 
Solubility 

Soluble in hot water giving an opalescent solution, practically 
insoluble in cold water, slightly soluble in ethanol 
(96 per cent). 

I DENI* I FI CATION 

First identification B f C, D 
Second identification A, C t D. 

A, Thin-layer chromatography (2*2.27). 

Test solution (a) Dissolve 0*1 g of the substance to be 
examined in 10 mL of mmethylpentane /?, heating on a water- 
bath. Shake with 2 mL of ethanol (70 per cent V!V) R and 
allow to separate. Use the lower layer as test solution (b). 
Dilute l mL of the upper layer to 8 mL with 
trimethylpentam R. 

Test solution (b) Use the lower layer obtained in the 
preparation of test solution (a). 

Reference solution (a) Dissolve 24 mg of cetyl alcohol CRS and 
16 mg of stearyl alcohol CRS in 10 mL of mmethylpentane R< 
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Reference solution (b) Dissolve 20 mg of sodium cetostearyl 
sulfate ft in 10 mL of ethanol (70 per cent ViV) R y heating on 
a water-bath, 

Plate TLC octadecylsilyl silica gel F 2 ^ plate R. 

Mobile phase water R y acetone R> methanol R 
(20:40:40 VIV/V). 

Application 10 pL, 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with a 50 g/L solution of phosphomolybdic 
acid ft in ethanol (96 per cent) ft; heat at 120 : C until spots 
appear (about 5 min). 

Results: 

— the 2 principal spots in the chromatogram obtained 
with test solution (a) are similar in position and colour 
to the principal spots in the chromatogram obtained 
with reference solution (a); 

— 2 of the spots in the chromatogram obtained with test 
solution (b) are similar in position and colour to the 
principal spots in the chromatogram obtained with 
reference solution (b). 

B. Examine the chromatograms obtained in the assay of 
cetostearyl alcohol. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
2 principal peaks in the Chromatograms obtained with 
reference solutions (a) and (b)« 

C. It gives a yellow colour to a non-luminous flame. 

D. To 0.3 g add 20 mL of anhydrous ethanol R and heat to 
boiling on a water-bath with shaking. Filter the mixture 
immediately, evaporate to dryness and take up the residue in 
7 mL of water R. To 1 mL of the solution add 0.1 mL of a 

1 g/L solution of methylene blue R, 2 mL of dilute sulfuric 
acid R and 2 mL of methylene chloride R and shake. A blue 
colour develops in the lower layer. 

TESTS 

Acid value (2.5. /) 

Maximum 2.0. 

Iodine value (2.5.4, Method A) 

Maximum 3.0. 

Dissolve 2.00 g in 25 mL of methylene chloride /?. 

Saponification value (2.5.6) 

Maximum 2.0. 

Water (2.5.12) 

Maximum 3.0 per cent, determined on 2.50 g. 

ASSAY 

Cetostearyl alcohol 

Gas chromatography (2.2.28)* 

Internal standard solution Dissolve 0.200 g of /- 
nonadecanol CRS in anhydrous ethanol R and dilute to 
100.0 mLwith the same solvent. 

Test solution Dissolve 0.200 g of the substance to be 
examined in 25,0 mL of the internal standard soludon. 

Add 25 mL of water R and shake with 4 quantities, each of 
25 mL, of pentane ft, adding sodium chloride ft, if necessary, 
to facilitate the separation of the layers. Combine the upper 
layers, wash with 2 quantities, each of 30 mL, of water ft, dry 
over anhydrous sodium sulfate R and filter. 

Reference solution (a) Dissolve 0.100 g of cetyl alcohol CRS in 
25.0 mL of the internal standard solution. Add 25 mL of 
turner R and shake with 4 quantities, each of 25 mL, of 
pentane ft, adding sodium chloride ft, if necessary, to facilitate 


the separation of the layers. Combine the upper layers, wash 
with 2 quantities, each of 30 mL, of sparer ft, dry over 
anhydrous sodium sulfate R and filter. 

Reference solution (b) Dissolve 0.100 g of stearyl alcohol CRS 
in 25.0 mL of the internal standard solution. Add 25 mL of 
water R and shake with 4 quantities, each of 25 mL* of 
pentane ft, adding sodium chloride ft, if necessary, to facilitate 
the separation of the layers. Combine the upper layers, wash 
with 2 quantities, each of 30 mL, of water ft, dry over 
anhydrous sodium sulfate ft and filter. 

Column: 

— material : fused silica; 

— size: / = 25 m, 0 - 0.25 mm; 

— stationary phase : poly (dimethyl) siloxane R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R, 

Flmv rate 1 mUmim 
Split ratio l: 100. 

Temperature: 



Time 

{min} 

Temperature 

{ c O 

Column 

0-20 

ISO 250 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection I pL. 

Elution order Cetyl alcohol, stearyl alcohol, 1-nonadecanol. 
Calculate the percentage content of cetyl alcohol in the 
substance to be examined using the following expression and 
taking into account the assigned content of cetyl alcohol CRS: 


A A3 

X — X 

Ai 


^ x - x 100 
f y m 


A x 

a*. 

A\ 

A 2 


m 

m Xiy 


= area of the peak due to cetyl alcohol in the 
chromatogram obtained with the test solution; 

= area of the peak due to cetyl alcohol CRS in the 
chromatogram obtained with reference solution 

(a); 

= area of the peak due to the internal standard in 
the chromatogram obtained with the test 
solution; 

= area of the peak due to the internal standard in 
the chromatogram obtained with reference 
solution (a); 

= mass of the substance to be examined in the test 
solution, in milligrams; 

= mass of cetyl alcohol CRS in reference solution 
(a), in milligrams. 


Calculate the percentage content of stearyl alcohol in the 
substance to be examined using the following expression and 
taking into account the assigned content of steaiyl 
alcohol CRS: 


A z 


A3 rn* y I 
A z x ~ x —— x — x 10O 


Ai,y 


m 


- area of the peak due to stearyl alcohol in the 
chromatogram obtained with the test solution; 
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A ti y = area of the peak due to stearyl alcohol CRS in the 
chromatogram obtained with reference solution 

m 

= area of the peak due to the internal standard in 
the chromatogram obtained with the test 
solution; 

A* - area of the peak due to the interna] standard in 
the chromatogram obtained with reference 
solution (b)» 

m = mass of the substance to be examined in the test 
solution* in milligrams; 

m 3ty = mass of stearyl alcohol CRS in reference solution 
(b), in milligrams. 


The percentage content of cetostearyl alcohol corresponds to 
the sum of the percentage contents of cetyl alcohol and 
stcaryl alcohol 

Sodium cetostearyl sulfate 

Disperse 0.300 g in 25 mL of methylene chloride R. 

Add 50 mL of water R and 10 mL of dmidmm bromide-sulfan 
blue mixed solution R. Titrate with 0.004 M benzeth&nium 
chloride, using sonkation, heating, and allowing the layers to 
separate before each addition* until the colour of the lower 
layer changes from pink to grey. 

1 mL of 0.004 M benzethonium chloride is equivalent to 
L434 mg of sodium cetostearyl sulfate. 


LABELLING 

The label states, where applicable, the name and 
concentration of any added buffer. 


PfiEt* 


Emulsifying Cetostearyl Alcohol ****** 
(Type B) 

(Ph. Bur , monograph 0802) 

Action and use 

Excipient, 

ftp Fur.__ 

DEFINITION 

Mixture of cetostearyl alcohol and sodium lauiilsulfate. 

A suitable buffer may be added. 

Content 

— cetostearyl alcohol: minimum 80.0 per cent (anhydrous 
substance); 

— sodium launlsulfate: minimum 7.0 per cent (anhydrous 
substance). 

CHARACTERS 

Appearance 

White or pale yellow, waxy mass, plates, flakes or granules. 

Solubility 

Soluble in hot water giving an opalescent solution, practically 
insoluble in cold water, slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification B, C f D 
Second identification A, C, D. 

A. Thin-layer chromatography (2,2.27). 

Test solution (a) Dissolve 0,1 g of the substance to be 
examined in 10 mL of mmethylpemane /?* heating on a water- 
bath. Shake with 2 mL of ethanol (70 per cent VIV) R and 


allow to separate. Use the lower layer as test solution (b). 
Dilute 1 mL of the upper layer to 8 mL with 
mmethylpemane R , 

Test solution (b) Use the lower layer obtained in the 
preparation of test solution (a). 

Reference solution (a) Dissolve 24 mg of cetyl alcohol CRS and 
16 mg of stearyl alcohol CRS in 10 mL of mmethylpemane R, 
Reference solution (b) Dissolve 20 mg of sodium 
launlsulfate CRS in 10 mL of ethanol (70 per cent VlV) R, 
heating on a water-bath. 

Plate TLC ociadecylsilyt silica gel F 2 ^ plate R. 

Mobile phase water R, acetone R, methanol R 
(20:40:40 VtVtV). 

Application 10 |tL 
Development Over 2/3 of the place. 

Drying In air. 

Detection Spray with a 50 g/L solution of phosphomolybdic 
acid R in ethanol (96 per cent) R; heat at 120 "C until spots 
appear (about 5 min). 

Results: 

— the 2 principal spots in the chromatogram obtained 
with test solution (a) are similar in position and colour 
to the principal spots in the chromatogram obtained 
with reference solution (a); 

— I of the spots in the chromatogram obtained with test 
solution (b) is simitar in position and colour to the 
principal spot in the chromatogram obtained with 
reference solution (b). 

B. Examine the chromatograms obtained in the assay of 
cetostearyl alcohol. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
2 principal peaks in the chromatogramS obtained with 
reference solutions (a) and (b). 

C It gives a yellow colour to a non-luminous flame. 

D, To 0.3 g add 20 mL of anhydrous ethanol R and heat to 
bolting on a water-bath with shaking. Filter the mixture 
immediately, evaporate to dryness and take up the residue in 
7 mL of water R. To 1 mL of the solution add 0J mL of a 
1 g/L solution of methylene blue if, 2 mL of dilute sulfuric 
acid R and 2 mL of methylene chloride if and shake. A blue 
colour develops in the lower layer, 

TESTS 

Add value (2.5. /) 

Maximum 2.0, 

Iodine value (2,5,4, Method A) 

Maximum 3.0. 

Dissolve 2,00 g in 25 mL of methylene chloride R. 

Saponification value (2.5,6) 

Maximum 2.0. 

Water (2.5,12) 

Maximum 3.0 per cent, determined on 2.50 g. 

ASSAY 

Cetostearyl alcohol 

Gas chromatography (2.2. 28), 

Internal standard solution Dissolve 0.200 g of /- 
nonadecand CRS in anhydrous ethanol R and dilute to 
100,0 mLw'ith die same solvent. 

Test solution Dissolve 0.200 g of the substance to be 
examined in 25.0 mL of the internal standard solution. 

Add 25 mL of water R and shake with 4 quantities, each of 
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25 mL, of pentane R 3 adding sodiutn chloride R> if necessary, 
to facilitate the separation of the layers. Combine the upper 
layers, wash with 2 quantities, each of 30 mL, of water i?, dry 
over anhydrous sodium sulfate R and filter. 

Reference solution (a) Dissolve 0.100 g of cetyl alcohol CRS in 
25.0 mL of the internal standard solution. Add 25 mL of 
water R and shake with 4 quantities, each of 25 mL, of 
pentane /?, adding sodium chloride i?, if necessary, to facilitate 
the separation of the layers. Combine the upper layers, wash 
with 2 quantities, each of 30 mL, of water i?, dry over 
anhydrous sodium sulfate R and filter. 

Reference solution (b) Dissolve 0.100 g of stearyl alcohol CRS 
in 25.0 mL of the internal standard solution. Add 25 mL of 
water R and shake with 4 quantities, each of 25 mL, of 
pentane i?, adding sodium chloride R, if necessary, to facilitate 
the separation of the layers. Combine the upper layers, wash 
with 2 quantities, each of 30 mL, of water J?, dry over 
anhydrous sodium sulfate R and filter. 

Column: 

— material: fused silica; 

— size: l = 25 m, 0 = 0.25 mm; 

— stationary phase: poly(dimethyl)srhxane R (film thickness 
0,25 pm). 

Carrier gas helium for chromatography i?. 

Flow rate 1 mL min. 

Split ratio 1:100. 

Temperature: 



Time 

(mini 

Temperature 

£C) 

Column 

0-20 

150 250 

Injection port 


250 

Detector 


250 


AxX *l 

Al A^y 


x — x 100 
m 


A s 

4* 

Ai 

A, 


m 


= area of the peak due to stearyl alcohol in the 
chromatogram obtained with the test solution; 

- area of the peak due to stearyl alcohol CRS in the 
chromatogram obtained with reference solution 

(b); 

= area of the peak due to die internal standard in 
the chromatogram obtained with die test 
solution; 

- area of the peak due to the internal standard in 
the chromatogram obtained with reference 
soludon (b); 

= mass of the substance to be examined in the test 
soludon, in milligrams; 

- mass of stearyl alcohol CRS in reference solution 
(b), in milligrams. 


The percentage content of cetostearyl alcohol corresponds to 
the sum of the percentage contents of cetyl alcohol and 
stearyl alcohol. 

Sodium laurilsulfate 

Disperse 0.300 g in 25 mL of methylene chloride R . 

Add 50 mL of water R and 10 mL of dimidium bromide-stdfan 
blue mixed solution R. Titrate with 0.004 M benzethonium 
chloride , using sonication, heating, and allowing the layers to 
separate before each addition, until the colour of the lower 
layer changes from pink to grey. 

1 mL of 0.004 M benzethonium chloride is equivalent to 
1.154 mg of sodium laurilsulfate. 


LABELLING 

The label states, where applicable, the name and 
concentration of any added buffer. 

_ _________ PhEur 


Detection Flame ionisation. 

Injection I pL. 

Elution order Cetyl alcohol, stearyl alcohol, 1-nonadecanol. 
Calculate the percentage content of cetyl alcohol in the 
substance to be examined using the following expression and 
taking into account the assigned content of cetyl alcohol CRS: 


. As m Xj y 1 
A* x — x ——— x — x 100 

A 1 A j l y 771 


A x ~ area of the peak due to cetyl alcohol in the 

chromatogram obtained with the test solution; 

A X j, ~ area of die peak due to cetyl alcohol CRS in the 
chromatogram obtained with reference solution 

(a); 

A j = area of the peak due to the internal standard in 
the chromatogram obtained with the test 
solution; 

A 2 = area of the peak due to the internal standard in 

the chromatogram obtained with reference 
solution (a); 

m = mass of the substance to be examined in the test 
solution, in milligrams; 

m Xiy - mass of cetyl alcohol CRS in reference solution 
(a), in milligrams. 


Calculate the percentage content of stearyl alcohol in the 
substance to be examined using the following expression and 
taking into account the assigned content of stearyl 
alcohol CRS : 


Cetostearyl Isononanoate ; % 

** ** 

(Ph. Eur. monograph 1085) * 

Action and use 

Excipient. 

PhBi _________ 

DEFINITION 

Mixture of esters of cetostearyl alcohol with isononanoic acid, 
mainly 3,5,5-trimethylhexanoic acid, 

CHARACTERS 

Appearance 

Clear, colourless or slightly yellowish liquid. 

Solubility 

Practically insoluble in water, soluble in ethanol (96 per cent) 
and in light petroleum, miscible with fatty oils and with 
liquid paraffins. 

Viscosity 15 mPa-s to 30 mPas, 

Relative density 

0.85 to 0.86, 

Refractive index L44 to 1.45. 

IDENTIFICATION 

A. On cooling, turbidity occurs below 15 J C. 

B. Saponification value (see Tests). 

C. Infrared absorption spectrophotometry (2.2.24), 
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Comparison Ph. Ear. reference spectrum of cetostearyi 
isommanoate. 

TESTS 

Appearance 

The substance to be examined is clear (2.2.1) and not more 
intensely coloured than reference solution Y 6 
(2.2,2, Method I). 

Add value (25,/) 

Maximum 1,0, determined on 5,0 g. 

Hydroxyl value (2*5.3, Method A) 

Maximum 5,0, determined on 4,0 g, Add 5.0 mL of 
acetylating reagent. 

Iodine value (25.4, Method A) 

Maximum 1,0, 

Saponification value (2,5.6) 

135 to 148, determined on 1.0 g. 

Heavy metals (24,8) 

Maximum 10 ppm. 

2.0 g complies with test D. Prepare the reference solution 
using 2 mL of lead Standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 0.2 per cent, determined on 10.0 g. 

Total ash (2.4.16) 

Maximum 0.2 per cent, determined on 2.0 g. 
-- Pfi£ie 


Cetrimide 

(Ph. Bur, monograph 0378) 


h*C + CH 3 

rfc ch* 


Sr' 


* * * 


* 

* 


* 

* 

* 


Action and use 

Antiseptic. 

Preparations 
Cetrimide Cream 
Cetrimide Emulsifying Ointment 
Strong Cetrimide Solution 

PbEif _ 

DEFINITION 

Cetrimide consists of trimethyHctradecylammonmm bromide 
and may contain smaller amounts of dodecyi- and hexadecyL 
trimethyiammomum bromides. 

Content 

96.0 per cent to 101.0 per cent of alkyltrimethylammonium 
bromides, calculated as C l7 H w BrN (336.4) (dried 
substance). 

CHARACTERS 

Appearance 

White or almost white, voluminous, free-flowing powder. 

Solubility 

Freely soluble in water and in alcohol. 

IDENTIFICATION 

A, Dissolve 0,25 g in akohol R and dilute to 25.0 mL with 
the same solvent. At wavelengths from 260 mn to 280 nm. 


the absorbance (22.25) of the solution has a maximum 
of 0.05. 

B. Dissolve about 5 mg in 5 mL of buffer solution pH 8.0 R. 
Add about 10 mg of potassium fenieyanide R . A yellow 
predpitate is formed. Prepare a blank in the same manner 
but omitting the substance to be examined: a yellow solution 
is observed but no precipitate is formed, 

C. Solution S (see Tests) froths copiously when shaken. 

D. Thm-layer chromatography (2.2.22). 

Terr solution Dissolve 0.10 g of the substance to be examined 
in water R and dilute to 5 mL with the same solvent. 

Reference solution Dissolve 0.10 g of 
mmethyketradeeylammonium bromide CRS in water R and 
dilute to 5 mL with the same solvent. 

Plate TLC silanised silica gd F 2 m pfatt R- 

Mobile phase acetone 270 g/L solution of sodium acetate R> 

methanol R (20:35:45 VIVIV). 

Application 1 pL. 

Development Over a path of 12 cm. 

Drying In a current of hot air. 

Detection Allow to cooh expose the plate to iodine vapour and 
examine in daylight. 

Result The principal spot in the chromatogram obtained with 
the test solution is similar in position^ colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

E. It gives reaction (a) of bromides (2.2/). 

TESTS 
Solution S 

Dissolve 2,0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is clear (22./) and colourless (2.2.2, Method II). 

Acidity or alkalinity' 

To 50 mL of solution S add 0.1 mL of bromocresol purple 
solution R Not more than 0.1 mL of 0.1 M hydrochloric acid 
or 0, / Af sodium hydroxide is required to change the colour of 
the indicator. 

Amines and amine salts 

Dissolve 5,Ogin30mLofa mixture of 1 volume of 1 Af 
hydrochloric acid and 99 volumes of methanol R and add 
100 mL of 2-pwpanol R. Pass a stream of nitrogen R slowly 
through the solution. Gradually add 15.0 mL of 0.1 M 
tdrabutylammonium hydroxide and record the potentiometric 
titration curve (2.2.20), If the curve shows 2 points of 
inflexion, the volume of titram added between the 2 points is 
not greater than 2.0 mL 

Loss on drying (2.2.22) 

Maximum 2,0 per cent, determined on LOGO g by drying in 
an oven at 105 for 2 h. 

Sul fated ash (2.4.14) 

Maximum 0.5 per cent, determined on LG g. 

ASSAY 

Dissolve 2.000 g in xvater R and dilute to 100.0 mL with the 
same solvent. Transfer 25.0 mL of the solution to a 
separating funnel, add 25 mL of chloroform /?, 10 mL of 
0.1 Af sodium hydroxide and 10.0 mL of a freshly prepared 
50 g/L solution of potassium iodide R. Shake, allow" to separate 
and discard the chloroform layer. Shake the aqueous layer 
with 3 quantities, each of 10 mL, of chloroform R and discard 
the chloroform layers. Add 40 mL of hydmchbric acid R> 
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allow to cool and titrate with 0.05 M potassium iodate until 
the deep brown colour is almost discharged- Add 2 mL of 
chloroform R and continue the titration, shaking vigorously, 
until the colour of the chloroform layer no longer changes. 
Carry out a blank titration on a mixture of 10.0 mL of the 
freshly prepared 50 g/L solution of potassium iodide R, 20 mL 
of water R and 40 mL of hydrochloric acid R. 

1 mL of 0.05 Mpotassium iodate is equivalent to 33.64 mg of 
C 17 H 39 BrN. 

___ Ph Eat 


Strong Cetrimide Solution 

Action and use 

Antiseptic. 

Preparation 

Cetrimide Solution 

DEFINITION 

Strong Cetrimide Solution is an aqueous solution of 
cetrimide. It contains 20 to 40% w/v of cetrimide, calculated 
as C^IT^BrN. It contains Ethanol (96 per cent) or 
Isopropyl Alcohol or both. It may be perfumed and may 
contain colouring matter. 

PRODUCTION 

In making Strong Cetrimide Solution, Ethanol (96 per cent) 
may be replaced by Industrial Methylated Spirit, provided 
that the law and the statutory regulations governing the use 
of Industrial Methylated Spirit are observed. 

Content of cetrimide C^HagBrN 
95,0 to 105,0% of the stated amount. 

IDENTIFICATION 

A. Dilute a volume of the solution containing 0.1 g of 
cetrimide to 5 mL with water and add 2 mL of a 5% w/v 
solution of potassium hexacyanoferrate(nf). A yellow precipitate 
is produced. 

E, Shake together 5 mL of water, 1 mL of 2 m sulfuric acid, 

2 mL of chloroform and 0.05 mL of methyl orange solution; 
the chloroform layer is colourless. Add 0.1 mL of the 
solution being examined and shake; a yellow colour is 
produced slow'Iy in the chloroform layer, 

C, Yields reaction A characteristic of bromides. Appendix VI. 
TESTS 

Acidity or alkalinity 

Dilute a volume of the solution containing 10 g of cetrimide 
to 100 mL and add 0.1 mL of bromocresol purple solution. 

Not more chan 1.0 mL of either 0.1m hydrochloric acid VS or 
0,1 m sodium hydroxide VS is required to change the colour of 
the solution. 

Miscibility with ethanol 

Mix a volume of the solution containing 1.6 g of cetrimide 
with a mixture of 2 mL of water and 16 mL of ethanol 
(96%). The solution remains clear, Appendix IV A. 

Neutral substances 

To a volume of the solution containing 10 g of cetrimide add 
25 mL of ethanol (50%), acidify to bromophenol blue solution 
by the drop wise addition of hydrochloric acid and add 
0.05 mL in excess. Transfer quantitatively to the extraction 
compartment of an apparatus designed for continuous liquid- 
liquid extraction by fluids of a lesser density than water, 
washing out the beaker with 10 mL ethanol (50%) and 


adding the washings to the bulk of the solution in the 
extractor. Add sufficient ethanol (50%), if necessary, to half¬ 
fill the extraction chamber to the level of the overflow limb. 
Add sufficient purified hexane to fill the extraction chamber, 
secure an overflow volume of about 30 mL in die ebullition 
flask and heat using an electrically heated mantle. Ensure 
that a continuous flow of hexane through the aqueous 
ethanol layer is observed and continue the extraction for 
16 hours. Transfer the hexane extract to a separating funnel, 
washing out the flask with 10 mL of purified hexane. Shake 
the combined extract and washings with 25 mL of ethanol 
(50%) and discard the aqueous ethanol layer. Filter the 
hexane layer through a dry filter paper (Whatman No, 1 is 
suitable) into a tared flask and remove the solvent using a 
rotary evaporator at 40° and then at room temperature at a 
pressure not exceeding 0,7 kPa for 2 hours. The residue 
weighs not more than 0.4 g. 

Non-quatemised amines 

To a volume of the solution containing 10 g of cetrimide add 
a mixture of 100 mL of propan-2-ol, 0.1 mL of hydrochloric 
add and 20 mL of methanol. Titrate with 
0.1m tetrabutylammomum hydroxide VS passing a slow current 
of nitrogen through the solution and determining the end 
point potentiometrically using a platinum-glass electrode 
system. Inflections in the titration curve indicate (A) 
neutralisation of excess hydrochloric arid and (B) 
neutralisation of non-quatemised amine salts. The difference 
between the volumes corresponding to A and B is not more 
than 10 mL (2.4%, calculated as C i6 H^N). 

Ethanol; Isopropyl alcohol 

Carry out one or both of the following methods according to 
the declared alcohol content of the solution being examined. 
Ethanol Not more than 10.0% v/v, by the method for the 
determination of ethanol , Appendix VIII F. Use on-column 
injection and do not heat the injection port. 

Isopropyl alcohol Not more than 10.0% v/v, by the method 
for the determination of ethanol, Appendix VIII F, with the 
following modifications. For solution (1) use a solution 
containing 5.0% v/v of propan-2-ol and 5,0% v/v of propan-1- 
ol (internal standard). For solution (2) use the solution being 
examined, diluted with water, if necessary, to contain about 
5.0% v/v of isopropyl alcohol. Maintain the column 
temperature at 170 , use on-column injection and do not 
heat the injection port. 

ASSAY 

Dilute a volume containing 4 g of cetrimide with sufficient 
water to produce 100 mL, Transfer 25 mL of the solution to 
a separating funnel and add 25 mL of chloroform, 10 mL of 
0.1m sodium hydroxide and 10 mL of a freshly prepared 
8.0% w/v solution of potassium iodide. Shake well, allow to 
separate and discard the chloroform layer. Wash the aqueous 
layer with three 10 mL quantities of chloroform and discard 
the washings. Add 40 mL of hydrochloric acid, cool and titrate 
with 0,05m potassium iodate VS until the deep brown colour is 
almost discharged. Add 2 mL of chloroform and continue the 
titration, with shaking, until the chloroform layer becomes 
colourless. Carry out a blank titration on a mixture of 10 mL 
of the freshly prepared potassium iodide solution, 20 mL of 
water and 40 mL of hydrochloric acid . The difference between 
the titrations represents the amount of potassium iodate 
required. Each mL of 0.05m potassium iodate VS is equivalent 
to 33.64 mg of Ci 7 H 3 aBrN. 
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STORAGE 

Strong Cetrimide Solution should be stored at a temperature 
above 15\ 

LABELLING 

The label states whether Ethanol-, Isopropyl Alcohol or both 
are present and the percentage of cetrimide, weight in 
volume. 


Cetyl Alcohol * * 

* * 

(Ph. Bur. monograph 0540) ** 

Action and use 

Excipient. 

Ph Eur ____ 

DEFINITION 

Mixture of solid alcohols, mainly hexadecan-l-ol (C^H^O; 
M r 242.4), of animal or vegetable origin. 

Content 

Minimum 95,0 per cent of C^H^O. 

CHARACTERS 

Appearance 

White or almost white, unctuous mass, powder, flakes or 
granules. 

Solubility 

Practically insoluble in water-, freely soluble or sparingly 
soluble in ethanol (96 per cent). When melted, it is miscible 
with vegetable and animal oils, with liquid paraffin and with 
me lied wool fat* 

IDENTIFICATION 

Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a)* 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution (2.2. 2, Method 11), 

Dissolve 0,50 g in 20 mL of boiling ethanol (96 per cent) R . 
Allow to cool. 

Melting point ( 2.2.14) 

46 C to 52 C* 

Acid value (2*5. /) 

Maximum 1.0. 

Hydroxyl value (2.5.2, Method A) 

218 to 238. 

Iodine value (2*5,4, Method A) 

Maximum 2.0. 

Dissolve 2.00 g in methylene chloride R and dilute to 25 mL 
with the same solvent. 

Saponification value (2*5.6) 

Maximum 2.0. 

ASSAY 

Gas chromatography (2.2,22): use the normalisation 
procedure. 


Test solution Dissolve 0.100 g of the substance to be 
examined in ethanol (96 per cent) R and dilute to 10.0 mL 
with the same solvent. 

Reference solution (a) Dissolve 50 mg of cetyl alcohol CRS in 
ethanol (96 per cent) R and dilute to 5 mL with the same 
solvent. 

Reference solution (b) Dissolve 50 mg of stearyl alcohol R in 
ethanol (96 per cent) R and dilute to 10 mL with the same 
solvent. 

Reference solution (c) Mix 1 mL of reference solution (a) and 
1 mL of reference solution (b) and dilute to 10 mL with 
ethanol (96 per cent) R * 

Column : 

— size: l - 30 m, 0 - 0.32 mm, 

— stationary phase', poly (dimethyl) siloxane R (1 pm) . 

Corner gas helium for chromatography R. 

FIovj rate 1 mL'min. 

Split ratio 1:100, 

Temperature : 



Time 

tmin) 

Temperature 

m 

Column 

0-20 

150 ^ 250 


20 ■ 40 

250 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pL of the test solution and reference solutions (a) 
and (c)* 

System suitability: reference solution (c): 

— resolution: minimum 5,0 between the peaks due to cetyl 
alcohol and stearyl alcohol. 

Calculate die percentage content of 

_ Ph Eur 


Cetyl Palmitate * * 

***** 

(Ph. Bur. monograph 1906) 

Action and use 

Excipient. 

Ph Eur _ ___ 

DEFINITION 

Mixture of esters of CirC^ alcohols with lauric 
(dodecanoic), myristic (tetradecanoic)> palmitic 
(hexadeeanoic) and stearic (octadecanoic) acids (‘Cetyl esters 
wax'). 

Content 

(expressed as hexadecyl hexadecanoate): 10.0 per cent to 
20.0 per cent for Cetyl palmitate 160.0 per cent to 
70.0 per cent for Cetyl palmitate 65 and minimum 
90.0 per cent for Cetyl palmitate 95. 

CHARACTERS 

Appearance 

White or almost white, waxy plates, flakes or powder. 
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Solubility 

Practically insoluble in water, soluble in boiling anhydrous 
ethanol and in methylene chloride, slightly soluble in light 
petroleum, practically insoluble in anhydrous ethanol 

mp 

About 45 C C for Cetyl palmitate 15 and Cetyl palmirare 65 
and about 52 °C for Cetyl palmitate 95* 

IDENTIFICATION 

A. It complies with the limits of the assay and the 
chromatogram obtained with the test solution shows the 
typical main peak(s). 

B. Saponification value (see Tests). 

TESTS 

Appearance of solution 

The solution is not more intensely coloured than reference 
solution Y 6 (2.2.2, Method II). 

Dissolve 4,0 g in methylene chloride R and dilute to 20 ml 
with the same solvent. 

Acid value (2.5.1) 

Maximum 4*0, 

Dissolve 10.0 g in 50 mLofthe solvent mixture described by 
heating under reflux on a water-bath for 5 min* 

Hydroxyl value (2.5. 3, Method A) 

Maximum 20.0, 

Carry out the titration at a temperature between 55 C and 
70 °C 5 shaking the flask towards the end of the titration. 

Iodine value (2.5. 4 , Method A) 

Maximum 2.0* 

Saponification value (2.5.6) 

105 to 120. 

Heat under reflux for 2 h. 

Alkaline impurities 

Dissolve 2.0 g with gentle heating in a mixture of 1 *5 mL of 

ethanol (96 per cent) R and 3 mL of toluene R. Add 0*05 mL 

of a 0,4 g/L solution of bromophenol blue R in ethanol 

(96 per cent) R. Not more than 0.4 mL of 0.01 M hydrochloric 

acid is required to change the colour of the solution to 

yellow* 

Nickel (2.4.31) 

Maximum 1 ppm. 

Water ( 2.5.12 ) 

Maximum 0*3 per cent, determined on 1.0 g using a mixture 
of equal volumes of anhydrous methanol R and methylene 
chloride R as solvent. 

Total ash ( 2.4J6) 

Maximum 0.2 per cent, determined on 1 *0 g. 

ASSAY 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in hexane R and dilute to 20.0 mL widi the same 
solvent. 

Reference solution (a) Dissolve 20.0 mg of 

cetyl palmitate 95 CRS in hexane R and dilute to 20,0 mL 

with the same solvent. 

Reference solution (b) Dissolve 20.0 mg of 

cetyl palmitate 15 CRS in hexane R and dilute to 20,0 mL 

with the same solvent* 

Column: 

— material: stainless steel; 

— size: l - 10 m, 0 = 0.53 mm; 


— stationary phase: poly (dimethyl) siloxane R (film thickness 
2.65 pm), 

Cartier gas helium for chromatography R. 

Flow rate 63 mUmin* 

Split ratio 1:10. 

Temperature: 



Time 

(min) 

Temperature 

(X) 

Column 

0 * 10 

100 + 300 


10 - 15 

300 

Injection port 


350 

Delector 


350 


Detection Flame ionisation. 

Injection 1 pL. 

Relative retention With reference to cetyl palmitate (retention 
time - about 9 min): cetyl alcohol = about 0,3; palmitic 
acid = about 0.4; lauric ester = about 0.8; myristic 
ester = about 0.9; stearic ester - about l.L 
System suitability: reference solution (b): 

— resolution: minimum of 1.5 between the peaks due to cetyl 
palmitate and cetyl stearate. 

STORAGE 

At a temperature not exceeding 25 C. 

LABELLING 

The label states the type of cetyl palmitate, 

__ Pti£ur 


Cetylpyridinium Chloride 

(Ph. Eur. monograph 0379) 



C^H^CHHaO 358*0 6004-24-6 

Action and use 
Antiseptic. 

Ph Fir ___ 

DEFINITION 

Cetylpyridinium chloride contains not less than 96.0 per cent 
and not more than the equivalent of 101.0 per cent of 
1 -hexadecylpyridinium chloride, calculated with reference to 
the anhydrous substance. 

CHARACTERS 

A white or almost white powder, slightly soapy to the touch, 
soluble in water and in alcohol. An aqueous solution froths 
copiously when shaken. 

IDENTIFICATION 

First identification B > D 
Second identification A, C, D 

A. Dissolve 0.10 g in water R and dilute to 100.0 mL with 
the same solvent* Dilute 5.0 mL of this solution to 100.0 ml. 
with water R. Examined between 240 nm and 300 nm 
(2.2.25), the solution shows an absorption maximum at 
259 run and 2 shoulders at about 254 nm and at about 
265 nm. The specific absorbance at the maximum is 126 to 
134, calculated with reference to the anhydrous substance* 








1-500 Chalk 


2017 


B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
cetylpyridniium chloride CRS. Examine the substances in the 
solid state. 

C. To 5 mL of dilute sodium hydroxide solution R add 0.1 mL 
of bromophenol blue solution Rl and 5 mL of chloroform R and 
shake. The chloroform layer is colourless. Add 0.1 mL of 
solution S (see Tests) and shake. The chloroform layer 
becomes blue. 

D. Solution S gives reaction (a) of chlorides (2.3:1). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension 0 (2.2./) and is colourless (2.2.2, Method II). 

Acidity 

To 50 mL of solution S add 0.1 mL of phenolphthalein 
solution R . Not more than 2.5 mL of ft 02 M sodium hydroxide 
is required to change the colour of the indicator. 

Amines and amine salts 

Dissolve 5.0 g with heating in 20 mL of a mixture of 
3 volumes of / M hydrochloric acid and 97 volumes of 
methanol R and add 100 mL of 2~propanol R. Pass a stream 
of nitrogen R slowly through the solution. Gradually add 
12.0 mL of ft / /Vf tetrabutylammonmm hydroxide and record 
the potemiometric titration curve (2.2.2ft). If the curve show’s 
2 points of inflexion, the volume of titrant added between the 
two points is not greater than 5.0 mL If the curve shows no 
point of inflexion, the substance to be examined does not 
comply with the test. If the curve shows one point of 
inflexion, repeat the test but add 3.0 mL of a 25.0 g/L 
solution of dimethyldecylamine R in 2-propanol R before the 
titration. If the titration curve after the addition of 12.0 mL 
of the titrant shows only one point of inflexion, the substance 
to be examined does not comply with the test, 

Water (2 5.72) 

4.5 per cent to 5.5 per cent, determined on 0300 g by the 
semi-micro determination of water. 

Sulfa ted ash (2.4.14) 

Not more than 0.2 per cent, determined on l .0 g. 

ASSAY 

Dissolve 2.00 g in water R and dilute to 100.0 mL with the 
same solvent. Transfer 25.0 mL of the solution to a 
separating funnel, add 25 mL of chlorofonn R, 10 mL of 
0.1 M sodium hydroxide and 10.0 mL of a freshly prepared 
50 g/L solution of potassium iodide R. Shake well, allow' to 
separate and discard the chloroform layer. Shake the aqueous 
layer with three quantities, each of 10 mL of chloroform R 
and discard the chloroform layers. To the aqueous layer add 
40 mL of hydrochloric acid R 4 al!ow r to cool and titrate with 
0.05 M potassium iodate until the deep-brown colour is almost 
discharged. Add 2 mL of chloroform R and continue the 
titration, shaking vigorously, until the chloroform layer no 
longer changes colour. Cam,' out a blank titration on a 
mixture of 10,0 mL of the freshly prepared 50 g/L solution 
of potassium iodide R, 20 mL of water R and 40 mL of 
hydrochloric acid R. 

1 mL of 0.05 A1 potassium iodate is equivalent to 34.0 mg of 
C 2J H 38 C1N. 

____ __ _ _ PflEur 


Chalk 

Prepared Chalk 

CaCO* 100.1 

Action and use 

Antacid. 

DEFINITION 

Chalk is a native form of calcium carbonate freed from most 
of its impurities by elutriation and dried. It contains not less 
than 97.0% and not more than 100.5% of CaCO*, 
calculated with reference to the dried substance, 

CHARACTERISTICS 

Chalk absorbs water readily. 

Practically insoluble in water, slightly soluble in water 
containing carbon dioxide. 

Macroscopical White or greyish white, small friable masses, 
usually conical in form, or in powder; amorphous; earthy; 
soft to the touch. 

Microscopical Consists of the calcareous shells and detritus 
of various foraminifera; the calcareous shells vary from about 
35 to 100 pm in breadth and from about 50 to 180 pm in 
length; among the detritus are numerous small rings and 
discs about 5 to 10 pm in diameter. 

IDENTIFICATION 

A. A solution in 6 m acetic acid yields reaction C characteristic 
of calcium salts. Appendix VI. 

B, Yields reaction A characteristic of carbonates , Appendix VI. 

TESTS 

Acidity or alkalinity' 

1 g, boiled with 50 mL of water and filtered, yields a filtrate 
which is neutral to bromothymol blue solution R3 or requires 
not more than 0.05 mL of 0.1 m hydrochloric acid TO to make 
it so. 

Aluminium, iron, phosphate and matter insoluble in 
hydrochloric acid 

Dissolve 2 g in a mixture of 5 mL of hydrochloric acid and 
75 mL of water , boil to remove carbon dioxide and make 
alkaline with 5m ammonia using methyl red solution as 
indicator. Boil for 1 minute, filter and wash the precipitate 
with a hot 2% w/v solution of ammonium chloride. Dissolve 
the precipitate as completely as possible by passing 20 mL of 
hot 2m hydrochloric acid through the filter and wash the filter 
with sufficient hot rearer to adjust the volume of the solution 
to 50 mL, Boil the solution and make alkaline with 
5 m ammonia using methyl red solution as indicator. Boil for 
1 minute, filter through the same filter, wash the precipitate 
with a hot 2% w/v solution of ammonium nitrate, dry and 
ignite at a temperature not lower than 1000\ The residue 
weighs not more than 40 mg. 

Arsenic 

Dissolve 0.5 g in 5 mL of bromt noted hydrochloric acid and 
dilute to 50 mL with water. 25 mL of the resulting solution 
complies with the limit test for arsenic , Appendix VH (4 ppm). 

Chloride 

Dissolve 0,3 g in 2 mL of nitric add and 10 mL of water, 
filter and dilute the filtrate to 30 mL with water. 15 mL of 
the resulting solution complies with the limit test for chlorides. 
Appendix VII (330 ppm). 
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Sulfate 

Dissolve 0,25 g in 5.5 mL of 2m hydrochloric acid , dilute to 
30 mL with e voter and filter. 15 mL of the resulting solution 
complies with the limit test for sulfates* Appendix VII (0.12%), 

Loss on drying 

When dried to constant weight at 105% loses not more than 
L0% of its weight. Use 1 g. 

ASSAY 

To 2 g in 100 mL of water add 50 mL of l m hydrochloric add 
VS , boil to remove carbon dioxide, cool and titrate the excess 
of add with 1 m sodium hydroxide VS using methyl orange 
solution as indicator* Each mi, of 1 m hydrochloric add VS is 
equivalent to 50.04 mg of CaCOj. 


Activated Charcoal * * 

** ** 

Decolourising Charcoal * 

(Ph. Eur. monograph 0313) 

Action and use 

Adsorbent. 

PhEtf. ___ _ _ _ __ 

DEFINITION 

Obtained from vegetable matter by suitable carbonisation 
processes intended to confer a high adsorption power. 

CHARACTERS 

Appearance 

Black, light powder free from grittiness. 

Solubility 

Practically insoluble in all usual solvents. 

IDENTIFICATION 

A. When heated to redness it bums slowly without a flame, 

B. Adsorption power (see Tests). 

TESTS 
Solution S 

To 2,0 g in a conical flask with a ground-glass neck add 
50 mL of dilute hydrochloric acid R. Boil gently under a reflux 
condenser for 1 h, filter and wash the filter with dilute 
hydrochloric add R, Evaporate ihe combined filtrate and 
washings to dryness on a water-bath, dissolve the residue in 
0* / Af hydrochloric add and dilute to 50.0 mL with the same 
add. 

Acidity or alkalinity 

To 2,0 g add 40 mL of water R and boil for 5 min. Cool, 
restore to the original mass with carbon dioxide-free water R 
and filter. Reject the first 20 mL of the filtrate. To 10 mL of 
the filtrate add 0.25 mL of bromothymoi blue solution Rl and 
0,25 mL of 0.02 Af sodium hydroxide. The solution is blue. 
Not more than 0,75 mL of 0.02 M hydrochloric acid is 
required to change the colour of the indicator to yellow* 

Acid-soluble substances 

Maximum 3 per cent. 

To 1.0 g add 25 mL of dilute nitric acid R and boil for 5 min. 
Filter whilst hot through a sintered-glass filter (10) (2.1.2) 
and wash with i 0 mL of hot water R'. Evaporate the 
combined filtrate and washings to dryness on a water-bath, 
add to the residue 1 mL of hydrochloric add R, evaporate to 
dryness again and dry the residue to constant mass at 
100-105 C. The residue weighs a maximum of 30 mg. 


Alkali-soluble coloured substances 

To0.25gadd 10 mL of dilute sodium hydroxide solution R 
and boil for 1 min. Cool, filter and dilute the filtrate to 
10 mL with water R, The solution is not more intensely 
coloured than reference solution GY, % (2.2.2, Method //). 

Ethanol (96 per cent) soluble substances 

Maximum 0,5 per cent. 

To 2.0 g add 50 mL of ethanol (96 per cent) R and boil under 
a reflux condenser for 10 min* Filter immediately, cool, and 
dilute to 50 mL with ethand (96 per cent) R. The filtrate is 
not more intensely coloured than reference solution Y b or 
BY* (2.2.2, Method //). Evaporate 40 mL of the filtrate to 
dryness and dry to constant mass at 100-105 C* The residue 
weighs a maximum of 8 mg. 

Fluorescent substances 

In an intermittent-extraction apparatus, treat 10*0 g with 
100 mL of cyclohexane Rl for 2 h* Collect the liquid and 
dilute to 100 mL with cyclohexane Rl. Examine in ultraviolet 
light at 365 nm. The fluorescence of the solution is not more 
intense than that of a solution of 83 pg of quinine R in 
1000 mL of 0,005 M sulfuric add examined under the same 
conditions. 

Sulfides 

To 1.0 g in a conical flask add 5 mL of hydrochloric acid Rl 
and 20 mL of water R. Heat to boiling. The fumes released 
do not turn lead acetate paper R brown. 

Copper 

Maximum 25 ppm. 

Atomic absorption spectrometry (2.2.23, Method I). 

Test solution Use solution S. 

Reference solutions Prepare the reference solutions using copper 
standard solution (0. / per cent Cu) R and diluting with 0.1 M 
hydrochloric add . 

Source Copper hollow-cathode lamp* 

Wavelength 325.0 nm. 

Atomisation device Air-acetylene flame. 

Lead 

Maximum 10 ppm. 

Atomic absorption spectrometry ( 2.2.23, Method I ). 

Test solution Use solution S. 

Reference solutions Prepare the reference solutions using lead 
standard solution (100 ppm Pb) R and diluting with 0.1 Af 
hydrochloric add . 

Snarct? Lead hollow-cathode lamp. 

Wavelength 283,3 nm; 217.0 nm may be used depending on 
the apparatus. 

Atomisation device Air-acetylene flame. 

Zinc 

Maximum 25 ppm. 

Atomic absorption spectrometry (2.2.23, Method I). 

Test solution Use solution S* 

Reference solutions Prepare the reference solutions using zinc 
standard solution (100 ppm Zn) R and diluting w’ith 0.1 M 
hydrochloric acid. 

Source Zinc hollow-cathode lamp. 

Wavelength 214*0 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying ( 2.2.32) 

Maximum 15 per cent, determined on 1.00 g by drying in an 
oven at 120 X for 4 h* 
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Sulfated ash (2.4.14) 

Maximum 5.0 per cent, determined on 1.0 g. 

Adsorption power 

To 0300 g in a 100 mL ground-glass-stoppered conical flask 
add 25.0 mL of a freshly prepared solution of 0,5 g of 
phenazone R in 50 mL of water R. Shake thoroughly for 
15 min. Filter and reject the first 5 mL of filtrate. 

To 10,0 mL of the filtrate add 1.0 g of potassium bromide R 
and 20 mL of dilute hydrochloric acid R. Using 0.1 mL of 
methyl red solution R as indicators titrate with 0.0167 M 
potassium bromate until the red colour is discharged. Titrate 
slowly (1 drop every 15 s) towards the end of the titration. 
Carry out a blank titration using 10,0 mL of the phenazone 
solution. 

Calculate the quantity of phenazone adsorbed per 100 g of 
activated charcoal from the following expression: 


IDENTIFICATION 

First identification A 
Second identification B y C 

A. Examine by infrared absorption spectrophotometry 
(2,2.24) j comparing with the spectrum obtained with 
chenodeoxycholic add CRS. Examine the substances prepared 
as discs using potassium bromide R , 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

C. Dissolve about 10 mg in 1 mL of sulfuric acid R. 

Add 0.1 mL of formaldehyde solution R and allow to stand for 
5 min. Add 5 mL of water R. The suspension obtained is 
greenish-blue. 


2.353 (a-b) 
m 


a - number of millilitres of 0,0167 M potassium bromate 
used for the blank; 

b - number of millilitres of 0.0167 M potassium bromate 
used for the test; 

m = mass in grams of the substance to be examined. 

Minimum 40 g of phenazone is adsorbed per 100 g of 
activated charcoal, calculated with reference to the dried 
substance. 

Microbial contamination 

TAMC; acceptance criterion I0 3 CFU/g (2,6J2). 

TYMC: acceptance criterion I0 2 CFU/g ( 2.6J2), 

STORAGE 

In an airtight container. 


Pit Be 


Chenodeoxycholic Acid 

(Pk Eur. monograph 1189) 



Action and use 

Bile acid; treatment of gallstones. 

PhEtr _____ 

DEFINITION 

Chenodeoxycholic acid contains not less than 99.0 per cent 
and not more than the equivalent of 101.0 per cent of 301 , 70 :- 
dihydroxy-5p-cholan-24-oic arid, calculated with reference to 
the dried substance. 

CHARACTERS 

A white or almost white powder, very slightly soluble in 
water, freely soluble in alcohol, soluble in acetone, slightly 
soluble in methylene chloride. 


TESTS 

Specific optical rotation (2.2.7) 

Dissolve 0.500 g in methanol R and dilute to 25.0 mL with 
the same solvent. The specific optical rotation is + II,0 to 
+ 13,0, calculated with reference to the dried substance. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using a 
suitable silica gel as the coating substance. 

Test solution (a) Dissolve 0,40 g of the substance to be 
examined in a mixture of I volume of water R and 9 volumes 
of acetone R and dilute to 10 mL with the same mixture of 
solvents. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of 1 volume of water R and 9 volumes of 
acetone R . 

Reference solution (a) Dissolve 40 mg of chenodeoxycholic 
add CRS in a mixture of 1 volume of water R and 9 volumes 
of acetone R and dilute to 10 mL with the same mixture of 
solvents. 

Reference solution (b) Dissolve 20 mg of lithocholk add CRS in 
a mixture of 1 volume of water R and 9 volumes of acetone R 
and dilute to 10 mL with the same mixture of solvents. 
Dilute 2 mL of the solution to 100 mL with a mixture of 
I volume of water R and 9 volumes of acetone R. 

Reference solution (c) Dissolve 20 mg of ursodeoxycholic 
acid CRS in a mixture of 1 volume of water R and 9 volumes 
of acetone R and dilute to 50 mL with the same mixture of 
solvents. 

Reference solution (d) Dissolve 20 mg of cholic acid CRS in a 
mixture of 1 volume of water R and 9 volumes of acetone R 
and dilute to 100 mL with the same mixture of solvents. 
Reference solution (e) Dilute 0.5 mL of test solution (a) to 
20 mL with a mixture of 1 volume of water R and 9 volumes 
of acetone R. Dilute 1 mL of the solution to 10 mL with a 
mixtur e of 1 volume of pater R and 9 volumes of acetone R , 
Reference solution (f) Dissolve 10 mg of chenodeoxycholic 
add CRS in reference solution (c) and dilute to 25 mL with 
the same solution. 

Apply separately to the plate 5 |xL of each solution. Develop 
in an unsaturated tank over a path of 15 cm using a mixture 
of 1 volume of glacial acetic add R, 30 volumes of acetone R 
and 60 volumes of methylene chloride R. Dry the plate at 
120 °C for 10 min. Spray the plate immediately with a 
47.6 g/L solution of phosphomolybdic add R in a mixture of 
I volume of sulfuric add R and 20 volumes of glacial acetic 
acid R and heat again at 120 °C until blue spots appear on a 
lighter background. In the chromatogram obtained with test 
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solution (a): any spot corresponding to lithocholic acid is not 
more intense than the principal spot in the chromatogram 
obtained with reference solution (b) (0.1 per cent); any spot 
corresponding to ursodeoxycholic acid is not more intense 
than the principal spot in the chromatogram obtained with 
reference solution (c) (1 per cent); any spot corresponding to 
cholic acid is not more intense than the principal spot in the 
chromatogram obtained with reference solution (d) 

(0.5 per cent); any spot apart from the principal spot and any 
spots corresponding to lithocholic acid, ursodeoxycholic acid 
and cholic acid* is not more intense than the principal spot in 
the chromatogram obtained with reference solution (e) 

(0.25 per cent). The test is not valid unless the 
chromatogram obtained with reference solution (f) shows two 
clearly separated principal spots. 

Heavy metals ( 2.4.8) 

1.0 g complies with test C for heavy metals (20 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R< 

Loss on drying (2,2.32) 

Not more than 1.5 per cent., determined on L00O g by 
drying in an oven at 105 C. 

Sul fa ted ash ( 2.4.14) 

Not more than 0.1 per cent, determined on i .0 g, 

ASSAY 

Dissolve 0.350 g in 50 mL of alcohol R, previously 
neutralised to 0,2 mL of phendphthakin solution R. 

Add 50 mL of water R and titrate with 0. / M sodium 
hydroxide until a pink colour is obtained. 

1 mL of 0,1 M sodium hydroxide is equivalent to 39.26 mg of 

C24H40O4- 

1MPURIT1ES 



A. R “ H, R1 = OH, R2 = H, R3 = H; 3a-7p-diHydroxy-5fL 
cholan-24-oic acid (ursodeoxycholic acid), 

B. R = H, R1 = H, R2 = OH, R3 = OH: 3a,7a,12a~ 
trihydroxy-5[i-cholan-24~oic add (cholic add), 

C. R ” H, R1 - H, R2 - H, R3 = H: 3at-hydroxy-5|3- 
eholan-24-oic acid (lithocholic acid), 

D. R = H, R1 = OH, R2 = H, R3 - OH: 3^7(3,12ot- 
trihydroxy-5|Lcholan-24-oic acid (ursocholic acid), 

E. R = H, R1 = Hj R2 = H, R3 - OH: 3oL,122-dihydroxy- 
5P-cholan-24-oic add (deoxy cholic acid), 

F* R = H, R1+R2 = “ O, R3 = H: 3 ^hydroxy-?-oxo-5 [3- 
cholan-24-oic add, 

G, R = CH 3j R1 = OH, R2 = H, R3 = H: methyl 3a,7p- 
d ihydroxy- 5 [3-cholan- 2 4-oate. 

___„___ PhEur 


Chitosan Hydrochloride ** * 

★ ^ 

(Ph. Eur. monograph 1774) ** 

PhEur _____=_______ 

DEFINITION 

Chitosan hydrochloride is the chloride salt of an unbranched 
binary heteropolysaccharide consisting of the two units 
AF-acetyl-o-glucosamine and d- glucosamine, obtained by 
partial deacetylation of chitin normally leading to a degree of 
deacetylation of 70.0 per cent to 95.0 per cent. Chitin is 
extracted from the shells of shrimp and crab, 

PRODUCTION 

The animals from which chitosan hydrochloride is derived 
must fulfil the requirements for the health of animals suitable 
for human consumption to the satisfaction of the competent 
authority. It must have been shown to what extent the 
method of production allows inactivation or removal of any 
contamination by viruses or other infectious agents. 

CHARACTERS 

Appearance 

White or almost white, fine powder. 

Solubility 

Sparingly soluble in water, practically insoluble in anhydrous 
ethanol, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs, 

Comparison chitosan hydrochloride CRS, 

R, It gives reaction (a) of chlorides (2,3.1). 

C* Dilute 50 mL of solution S (see Tests) to 250 mL with a 
25 per cent VIV solution of ammonia R. A voluminous 
gelatinous mass is formed. 

D* To 10 mL of solution S add 90 mL of acetone if, 

A voluminous gelatinous mass is formed. 

TESTS 
Solution S 

Dissolve L0 g in 100 mL of water R and stir vigorously for 
20 min with a mechanical stirrer. 

Appearance of solution 
Solution S is not more opalescent than reference 
suspension II (2,2. /) and not more intensely coloured than 
reference solution BY 5 (2.2. 2, Method II). 

Matter insoluble in water 

Maximum 0,5 per cent* 

Add 2,00 g to 400.0 mL of water R while stirring until no 
further dissolution takes place. Transfer the solution to a 2 L 
beaker, and add 200 mL of water R , Boil the solution gently 
for 2 h, covering the beaker during the operation* Filter 
through a sintered-glass filter (40) (2.1. 2), wash the residue 
with water and dry to constant weight in an oven at 
100-105 U G. The residue weighs a maximum of 10 mg, 

pH (2.2.3) 

4,0 to 6.0 for solution S. 

Viscosity ( 2,2.10) 

80 per cent to 120 per cent of the value stated on the label, 
determined on solution S* 

Determine die viscosity using a rotating viscometer at 20 D C 
with a spindle rotating at 20 r/min, using a suitable spindle 
for the range of the expected viscosity* 
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Degree of deacetylation 

Test solution Dissolve 0.250 g in water R and dilute to 
50,0 mL wdth the same solvent stirring vigorously. Dilute 
1.0 mL of this solution to 100.0 mL with water R , Measure 
the absorbance (2.2,25) from 200 nm to 205 nm as the first 
derivative of the absorbance curve. Determine the pH of the 
solution. 

Reference solutions Prepare solutions of 1.0 pg/mL, 5.0 jig/mL, 
15.0 pg/mL and 35.0 pg/mL of N-acetylgtucosamine R in 
water R. Measure the absorbance (2.2.25) from 200 nm to 
205 nm of each solution as the first derivative of the 
absorption curve. Make a standard curve by plotting the first 
derivative at 202 nm as a function of the concentration of 
Af-acetylglucosamine 3 and calculate the slope of the curve by 
least squares linear regression. Use the standard curve to 
determine the equivalent amount of A L acetylglucosamme for 
the substance to be examined. 

Calculate the degree of deacetylation (molar) using the 
following expression: 

100 x Mi x (Ci - C 2 ) 

(Mi x Ci) - [(Mi - M 3 ) x C 2 ] 


Sul fated ash (2.4.14) 

Maximum LG per cent 3 determined on 1.0 g. 

STORAGE 

At a temperature of 2 °C to 8 °C, protected from moisture 
and light, 

LABELLING 

Tlie label states the nominal viscosity in millipascal seconds 
for a 10 g?L solution in zvaier R. 

____ PtrEur 


Chloral Hydrate * * 

** ** 

(Pk Eur. monograph 0265) * 

OH 

ClsC^OH 

C 2 H 3 C1 3 0 2 165.4 302-17-0 


Ci 

C 2 


My 

M 3 


= concentration of chitosan hydrochloride in the test 
solution in micrograms per millilitrej 
= concentration of A L acetylglucosamine in the test 
solution, as determined from the standard curve 
prepared using the reference solution in 
micrograms per millilitre^ 

= 203 (relative molecular mass of 

A^acetylglucosamine unit (CgHjsNC^) in 
polymer); 

— relative molecular mass of chitosan hydrochloride. 


Al 3 is calculated from the pH in solution, assuming a pKa 
value of 6,8, using the following equations: 


Ms = fx M 2 + (1 - /) x (Aft 4- 36,5) 


/ = 


P 

1 +p 


p — 10 ■ pH-pKa - 


M 2 =161 (relative molecular mass of de acetyl ate d unit 
(glucosamine) (C 6 HnN0 4 ) in polymer). 

Chlorides 

10.0 per cent to 20.0 per cent 

Introduce 0.200 g into a 250 mL borosilicate flask fitted with 
a reflux condenser. Add 40 mL of a mixture of 1 volume of 
nitric add R and 2 volumes of water R. Boil gently under a 
reflux condenser for 5 min. Cool and add 25 mL of water R 
through the condenser. Add 16,0 mL of 0.1 M silver nitrate, 
shake vigorously and titrate with 0.1M ammonium 
thiocyanate , using 1 mL of ferric ammonium sulfate solution R2 
as indicator, and shaking vigorously towards the end-point. 
Carry out a blank titration. 

1 mL of 0.1 M silver nitrate is equivalent to 3,55 mg of CL 

Heavy metals (2.4.8) 

Maximum 40 ppm, 

1,0 g complies with test F, Prepare the reference solution 
using 4 mL of lead standard solution (W ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum 10 per cent, determined on 1.000 g by drying in 
an oven at 105 D C 


Action and use 
Hypnotic. 

Preparation 

Chloral Hydrate Oral Solution 

PhEiJt ___ 

DEFINITION 

2,2,2-Trichloroethane-1,1-diol. 

Content 

98.5 per cent to 101,0 per cent, 

CHARACTERS 

Appearance 

Colourlcss 3 transparent crystals. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. To 10 mL of solution S (see Tests) add 2 mL of dilute 
sodium hydroxide solution R< The mixture becomes cloudy 
and, when heated, gives off an odour of chloroform, 

B. To 1 mL of solution S add 2 mL of sodium sulfide 
solution R. A yellow colour develops which quickly becomes 
reddish-brown. On standing for a short time, a red 
precipitate may be formed. 

TESTS 
Solution S 

Dissolve 3.0 g in carbon dioxide-free water R and dilute to 
30 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2,2, Method II). 
pH (2.2.3) 

3.5 to 5.5 for solution $♦ 

Chloral alcoholate 

Warm 1.0 g with 10 mL of dilute sodium hydroxide solution R, 
filter die supernatant solution and add 0.05 M iodine 
dropwise until a yellow' colour is obtained. Allow' to stand for 
1 h. No precipitate is formed. 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dilute 5 ml of solution S to 15 mL with water R. 
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Heavy metals (2.4.8) 

Maximum 20 ppm, 

10 mL of solution S diluted to 20 mL with water /? complies 
with test A* Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 

Non-volatile residue 

Maximum 0.1 per cent. 

Evaporate 2.000 g on a water-bath. The residue weighs a 
maximum of 2 mg. 

ASSAY 

Dissolve 4.000 g in 10 mL of water R and add 40.0 mL of 
1 M sodium hydroxide. Allow to stand for exactly 2 min and 
titrate with 0.5 Af sidftmc acid, using 0,1 mL of 
phenolphthalein solution R as indicator. Titrate the neutralised 
solution with 0.1 M silver mtntu, using 0,2 mL of potassium 
chromate solution R as indicator. Calculate the number of 
millilitres of / Af sodium hydroxide used by deducting from 
the volume of / Af sodium hydroxide > added at the beginning 
of the titration, the volume of 0.5 M sulfuric acid used in the 
T 1 titration and two-fifteenths of the volume of 0.1 M silver 
nitrate used in the 2 M titration, 

1 mL of / M sodium hydroxide is equivalent to 0.1654 g 

of c 2 h 3 ci 3 o 2 . 

STORAGE 

In an airtight container. 


PtiEtx 


Chlorambucil 

(Ph. Bur, monograph 0137) 


Ck 




<> 


C 14 Hi 9 C1 2 N0 2 304.2 305-03-3 

Action and use 

Cytotoxic alkylating agent. 

Preparation 

Chlorambucil Tablets 

&i£i* _______ 

DEFINITION 

4- {4- [Bis( 2-chloroethy 1) amino) ph eny 1] bu tano ic add. 

Content 

98.5 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility' 

Practically insoluble in water, freely soluble in acetone and in 
ethanol (96 per cent), 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison chlorambucil CRS . 


TESTS 
Impurity' G 

Liquid chromatography (2.2,29). The solutions are stable for 
8 h at room temperature or for 24 h at 4-8 °C; protect them from 
light. 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 20.0 mL with the same solvent. 
Reference solution (a) Dilute 1,0 mL of the test solution to 
50,0 mL with the mobile phase. Dilute 2,0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of chlorambucil with 
impurity G CRS in methanol R and dilute to 10,0 mL with 
the same solvent. 

Column: 

— size: / = 0.15m,0 = 3.9 mm; 

— stationary phase: phenylsilyl silica gel for chromatography R 
(5 tim). 

Mobile phase methanol R> 1 per cent ViV solution of 
trifluoroacenc acid R (50:50 ViV). 

Flaw rate 1.8 mL/min, 

Detection Spectrophotometer at 260 nm. 

Injection 20 pL. 

Run time Twice the retention time of chlorambucil. 

Relative retention With reference to chlorambucil (retention 
time - about 31 min); impurity' G = about 1.2. 

System suitability: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
chlorambucil and impurity G. 

Limit: 

— impurity G : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,4 per cent). 

Related substances 

Liquid chromatography (2,2,29). Prepare the solutions 
immediately before use and protect from light , 

Solvent mixture 10,3 g/L solution of hydrochloric acid R> 
acetonitrile for chromatography R (10:90 F/F). 

Test solution Dissolve 25 mg of tile substance to be examined 
in the solvent mixture and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dilute l .0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of chlorambucil for system 
suitability* CRS (containing impurities B and E) in the solvent 
mixture and dilute to 20.0 mL with the solvent mixture. 
Column: 

size: / “ 0.25 m, 0 - 3.0 mm; 

— stationary phase: end-capped octadccylsUyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: 1.9 g/L solution of ammonium acetate R 
adjusted to pH 3,9 with acetic acid R; 

— mobile phase B: acetonitrile for chromatography R\ 


Time 

Mobile phai* A 

Mobile phase B 

(mi») 

(per tent VfV) 

(per cent V/V) 

0 - 5 

60 

40 

5 ■ IS 

60* 10 

40*90 

15*25 

ID 

90 
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Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with chlorambucil for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B and E. 

Relative retention With reference to chlorambucil (retention 
time = about 12 min): impurity B = about 0.5; 
impurity E - about 1.4. 

System suitabiliy: reference solution (b); 

— resolution: minimum 5*0 between the peaks due to 
impurity B and chlorambucil 

Limits: 

- — impurity E : not more than 6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,6 per cent); 

— impurity B: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,4 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2,5.12) 

Maximum 0.5 per cent, determined on LOO g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in 10 mL of acetone R and add 10 ml of 
water R. Titrate with 0.1 M sodium hydroxide, using 0,1 mL 
of phenolphihakin solution R as indicator. 

1 mL of 0.1 M sodium hydroxide is equivalent to 30.42 mg of 

c 14 h 19 ci 2 no 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, E* G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests tn the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): A f C 3 
D,F. 



ci 


A. 4-[4-[(2-chloroethyl)(2-hydroxyethyI)amino] pheny 1 ] 
butanoic acid. 



B. 4“ [4- [(2-chloroethyl) amino] phenyl] butanoic acid, 



ci 


C 4-[4- [[2-[[bis(2-chloroethoxy)phosphoryl] oxy] ethyl] 
(2-chloroethyl)amino] pheny 1]butanoic acid, 



ci 


D. 2-chloroethyl 4-[4- 

[bis (2-chloroethyl )amino] pheny 1] butanoate, 



Ci 


E. 4-[4- [[2-[ [4-[4- [bis(2-chloroethyl)amino]phenyi]butanoyl] 
oxy]ethyl] (2-chloroethyl)amino]phenyl] butanoic acid, 



Cl 


F. 4-[4-[[2-[[4-[4-[[2-[[4- [4- [bis(2-chlomethyl)amino] 
phenyl] butanoyl] oxy]ethyl] (2-chloroetliyl)ammo]phenyl] 
butanoy l] oxy] ethyl ] (2 -chlorocthyl) ami no] pheny 1] butanoic 
acid* 



G, 4-[2-[bis(2-chloroethyl)amino]phenyl] butanoic acid or 
4-[3-[bis(2-chloroethyl)amino]phenyl] butanoic arid (meta or 
ortho chlorambucil). 

___ PhEuf 
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Chloramphenicol 

(Pk Eur. monograph 0071) 



CiiH 12 CI 2 N 2 0 5 323.1 56-75-7 

Action and use 

Antibacterial. 

Preparations 

Chloramphenicol Capsules 
Chloramphenicol Ear Drops 
Chloramphenicol Eye Drops 
Chloramphenicol Eye Ointment 

PhEv^ ___ 

DEFINITION 

Chloramphenicol is 2,2-dichloro-AH(t/?,2/?)“2-hydroxy-l“ 
(hydroxymethyl )-2-(4-nitrophenyl) ethyl] ace tamide, produced 
by the growth of certain strains of Streptomyces venezuelae in a 
suitable medium. It is normally prepared by synthesis. 

It contains not less than 98.0 per cent and not more than the 
equivalent of 102.0 per cent of C| jH^Cy^O^, calculated 
with reference to the dried substance. 

CHARACTERS 

A white, greyish-white or yellowish-white, fine, crystalline 
powder or fine crystals, needles or elongated plates, slightly 
soluble in water, freely soluble in alcohol and in propylene 
glycol. 

A solution in ethanol is dextrorotatory and a solution in ethyl 
acetate is laevorotatory. 

IDENTIFICATION 

First identification A t B, 

Second identification A , C> D, E. 

A. Melting point (2.2.14): 149 °C to 153 C. 

B. Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with 
chloramphenicol CRS . 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with 1 pL of the test solution is similar in position 
and size to the principal spot in the chromatogram obtained 
with reference solution (a), 

D. Dissolve about 10 mg in l tnL of alcohol 

(50 per cent V!V) i?, add 3 ml of a 10 g/L solution of calcium 
chloride R and 50 mg of zinc pozvder R and heat on a water- 
bath for 10 min. Filter the hot solution and allow to cool. 

Add 0.1 mL of benzoyl chloride R and shake for 1 min. 

Add 0.5 mL of ferric chloride solution RJ and 2 mL of 
chloroform R and shake. The aqueous layer is coloured light 
violet-red to purple. 

E. To50mgina porcelain crucible add 0.5 g of anhydrous 
sodium carbonate R. Heat over an open flame for 10 min. 
Allow to cool. Take up the residue with 5 mL of dilute nitric 
acid R and filter. To 1 mL of the filtrate add 1 mL of 
water R. The solution gives reaction (a) of chlorides (2.3.1). 


TESTS 

Acidity or alkalinity 

To 0,1 g add 20 ml of carbon dioxide-free water R y shake and 
add 0.1 mL of bmmothymol blue solution Rl. Not more than 
0.1 ml. of 0.02 M hydrochloric acid or 0.02 M sodium 
hydroxide is required to change the colour of the indicator. 

Specific optical rotation (2.2,7) 

Dissolve 1.50 g in ethanol R and dilute to 25.0 mL with the 
same solvent. The specific optical rotation is + 18.5 to 
+ 20.5. 

Related substances 

Examine by thin-layer chromatography (2.2,27), using silica 
gel GF 2 54 R as the coating substance. 

Test solution Dissolve 0.10 g of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 0.10 g of chloramphenicol CRS 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dilute 0,5 mL of reference solution (a) 
to 100 mL with acetone R. 

Apply separately to the plate 1 pL and 20 pL of the test 
solution, I pL of reference solution (a) and 20 pL of 
reference solution (b). Develop over a path of 15 cm using a 
mixture of 1 volume of water i?, 10 volumes of methanol R 
and 90 volumes of chloroform R , Allow the plate to dry in air 
and examine in ultraviolet light at 254 nm, Any spot in the 
chromatogram obtained with 20 pL of the test solution, apart 
from the principal spot, is not more intense than the spot in 
the chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Chlorides ( 2.4.4) 

To t ,00 g add 20 mL of water R and 10 mL of nitric acid R 
and shake for 5 min. Filter through a filter paper previously 
washed by filtering 5 mL portions of water R until 5 mL of 
filtrate no longer becomes opalescent on addition of Q.I mL 
of nitric acid R and 0.1 ml. of silver nitrate solution Rl. 15 mL 
of the filtrate complies with the limit test for chlorides 
(100 ppm). 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 1,000 g by 
drying in an oven at 105 J C. 

Sulfated ash (2.4.14) 

Not more than 0.1 per cent, determined on 2.0 g. 

Pyrogens ( 2,6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of pyrogens, it complies with the test for pyrogens. 
Inject per kilogram of the rabbit's mass 2.5 mL of a solution 
containing per millilitre 2 mg of the substance to be 
examined. 

ASSAY 

Dissolve 0.100 g in water R and dilute to 500.0 mL with the 
same solvent. Dilute 10,0 mL of this solution to 100,0 mL 
with water R , Measure the absorbance ( 2.2.25) at the 
maximum at 278 nm. 

Calculate the content of CnH^CbN^O^ taking the specific 
absorbance to be 297, 

STORAGE 

Store protected from light. If the substance is sterile, store in 
a sterile, airtight, tamper-proof container. 

_____ FftEtir 
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Chloramphenicol Palmitate 


(Ph, Bur . monograph 0473) 



Action and use 

Antibacterial 

PhEur ___ 

DEFINITION 

Chloramphenicol palmitate contains not less than 
98.0 per cent and not more than the equivalent of 
102*0 per cent of (2tf,3/?)-2-[{dichioroacetyl)amino]-3- 
hy droxy-3-(4-nitropheny 1)propyl hexadecanoate, calculated 
with reference to the dried substance* 

Semi-synthetic product derived from a fermentation product* 

CHARACTERS 

A white or almost white* fine* unctuous powder, practically 
insoluble in water, freely soluble in acetone, sparing!y soluble 
in ethanol (96 per cent), very’ slightly soluble in hexane. 

It melts at 87 °C to 95 c 'C. 

It shows polymorphism (5,9). The thermodynamically stable 
form has low bioavailability following oral administration. 

IDENTIFICATION 

A. Examine by thin layer chromatography (2.2.27), using 
TLC sUamed silica gd plate R. 

Test solution Dissolve 50 mg of the substance to be examined 
in a mixture of 1 ml of 1 M sodium hydroxide and 5 mL of 
acetone R and allow to stand for 30 min. Add 1,1 mL of / M 
hydrochloric acid and 3 mL of acetone R. 

Reference solution (a) Dissolve 10 mg of chloramphenicol CRS 
in acetone R and dilute to 5 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of palmitic acid R in 
acetone R and dilute to 5 mL with the same solvent. 

Reference solution (c) Dissolve 10 mg of the substance to be 
examined in acetone R and dilute to 5 mL with the same 
solvent. 

Apply to the plate 4 ^iL of each solution. Develop over a 
path of 15 cm using a mixture of 30 volumes of a 100 g/L 
solution of ammonium acetate R and 70 volumes of ethanol 
(96 per cent) R. Allow the plate to dry in air and spray with a 
solution con tain mg 0,2 g/L of dichlorcfluonescein R and 
0.1 g/L of rhodamine B R in ethanol (96 per cent) R. Allow the 
plate to dry in air and examine tn ultraviolet light at 254 nm. 
The chromatogram obtained with the test solution show's 
3 spots corresponding in position to the principal spots in the 
chromatograms obtained with reference solutions (a), (b) and 
Cc)- 

B. Dissolve 0.2 g in 2 mL of pyridine i?, add 2 mL of a 
100 g/L solution of potassium hydroxide R and heat on a 
water-bath. A red colour is produced. 

C. Dissolve about 10 mg in 5 mL of ethanol (96 per cent) R 
and add 4.5 mL of dilute sulfuric acid R and 50 mg of zinc 
powder R. Allow to stand for 10 min and if necessary decant 
the supernatant or filter* Cool the solution in iced water and 
add 0,5 mL of sodium nitrite solution R. Allow to stand for 

2 min and add 1 g of urea R t 2 mL of strong sodium hydroxide 


solution R and I mL of p-naphthol solution R. A red colour 
develops. 

TESTS 

Acidity 

Dissolve 1.0 g in 5 mL of a mixture of equal volumes of 
ethanol (96 per cent) R and ether R, warming to 35 C. 

Add 0,2 mL of phenolphthalcin solution R. Not more than 
0.4 mL of 0J M sodium hydroxide is required to produce a 
pink colour persisting for 30 s* 

Specific optical rotation (2,2.7) 

Dissolve 1.25 g in anhydrous ethanol R and dilute to 25.0 mL 
with the same solvent. The specific optical rotation is 
+ 22.5to + 25.5. 

Free chloramphenicol 

Maximum 450 ppm. Dissolve l .0 g, with gentle heating, in 
80 mL of xykne R . Cool and shake with 3 quantities, each of 
15 mL, of water /?. Dilute foe combined aqueous extracts to 
50 mL with water R and shake with 10 mL of toluene R. 
Allow to separate and discard the toluene layer. Centrifuge a 
portion of the aqueous layer and measure the absorbance (^4) 
(2*2.25) at foe maximum at 278 nm using as the 
compensation liquid a blank solution having an absorbance 
not greater than 0,05, 

Calculate the content of free chloramphenicol in parts per 
million from foe expression: 

A x 10 4 
5.96 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gd GF 2 *4 B as foe coating substance* 

Test solution Dissolve 0.1 g of the substance to be examined 
in acetone R and dilute to IQ mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of chloramphenicol 
palmitate isomer CRS in acetone R and dilute to 10 ml with 
the same solvent. Dilute 1 mL of this solution to 10 mL with 
acetone R. 

Reference solution (b) Dissolve 20 mg of chloramphenicol 
dipalmitate CRS in acetone R and dilute to 10 mL with the 
same solvent. Dilute 1 mL of this solution to 10 mL with 
acetone /?* 

Reference solution (c) Dissolve 5 mg of chloramphenicol CRS in 
acetone R and dilute to 10 mL with the same solvent. Dilute 
1 mL of this solution to 10 mL with acetone R . 

Apply to foe plate 10 pL of each solution. Develop over a 
path of 15 cm using a mixture of 10 volumes of methanol R f 
40 volumes of chloroform R and 50 volumes of cyclohexane R. 
Allow foe plate to dry in air and examine in ultraviolet light 
at 254 nm. In the chromatogram obtained with the test 
solution, any spots due to chloramphenicol palmitate isomer 
and chloramphenicol dipalmitate are not more intense than 
foe corresponding spots in foe chromatograms obtained with 
reference solutions (a) and (b) respectively (2.0 per cent) and 
any spot, apart from the principal spot and the spots due to 
chloramphenicol palmitate isomer and chloramphenicol 
dipalmitate, is not more intense than the principal spot in the 
chromatogram obtained w'ith reference solution (c) 

(0,5 per cent). 

Loss on drying (2,2.52) 

Maximum 0.5 per cent, determined on 1.000 g by heating at 
80 C over diphosphorus pentoxidc R at a pressure not 
exceeding 0.1 kFa for 3 h, 
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Sulfated ash (2.4 14) 

Maximum 0,1 per cent* determined on 1.0 g, 

ASSAY 

Dissolve 90.0 mg in ethanol (96 per cem) R and dilute to 
100.0 mL with the same solvent Dilute 10,0 mL of this 
solution to 250,0 mL with ethanol (96 per cent) R, Measure 
the absorbance (2.2.25) of the solution at the maximum at 
271 nm< 

Calculate the content of Q^H.^C^^Ghtaking the specific 
absorbance to be 178. 

STORAGE 

Protected from light. 

IMPURITIES 



A. (1 /?j2/?)-2-[(didiloroacetyl)amino]-3*hydroxy-1 * 
(4-nitrophenyl)propyI hexadecanoate (chloramphenicol 
pal nutate isomer) > 



B. (1 R y 2 R) -2- [ (dichloroacetyl} amino ] -1 - 
(4-ni tropheny l) prop an e-1,3-diy 1 bishexadecanoa te 
(chloramphenicol dipalmitate). 

PfiEt* 

Chloramphenicol Sodium 

Succinate 

* * * 

★ * 

* * 

* * 

*** 

(Pit Eur, monograph 0709) 


- / 0_R3 ^^ N0 2 
vACx 

o H O-RI 


1 isomer : R1 = COCHz-CNrCO^Na, R3 - H 

3 isomer R1 = H, R3 = CO-CH 2 -CH r C0 2 Na 


C l5 H l5 Cl2N 2 Na0 8 445.2 

982-57-0 


Action and use 
Antibacterial. 

Preparation 

Chloramphenicol Sodium Succinate Injection 

PhEut _ 

DEFINITION 

Mixture in variable proportions of sodium (2/?,3/?)-2- 
[ (d ichl oro acetyl) amino] -3-hy droxy-3-(4-nitropheny I) propyl 
butanedioate (3 isomer) and of sodium {l/?,2i?)-2- 
[(dichlomacetyl) amino]-3-hydroxy-1 -(4-nitrophenyl) propyl 
butanedioate (1 isomer). 

Semi-synthetic product derived from a fermentation product. 


Content 

98.0 per cent to 102.0 per cem (anhydrous substance), 

CHARACTERS 

Appearance 

White or yellowish-white powder, hygroscopic. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Thin-layer chromatography (2,2, 27), 

Test solution Dissolve 20 mg of the substance to be examined 
in 2 mL of acetone R. 

Reference solution (a) Dissolve 20 mg of chloramphenicol sodium 
succinate CRS in 2 mL of acetone R 

Reference solution (h) Dissolve 20 mg of chloramphenicol CRS 
in 2 mL of acetone R . 

Plate TLC silica gel GF 2 5 a plate R, 

Mobile phase dilute acetic acid R y methanol R y chloroform R 
(1:14:85 VtVfV). 

Application 2 pL> 

Development Over a path of 15 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The 2 principal spots in the chromatogram obtained 
with the test solution are similar in position and size to the 
2 principal spots in the chromatogram obtained with 
reference solution (a); their positions are different from that 
of the principal spot in the chromatogram obtained with 
reference solution (b). 

B. Dissolve about 10 mg in 1 mL of cthwwl 

(50 per cem VIV) R, add 3 mL of a 10 g/L solution of calcium 
chloride R and 50 mg of sine powder R and heat on a water- 
bath for 10 min. Filter the hot solution and allow to cool. 

Add 0.1 mL of benzoyl chloride R and shake for 1 min. 

Add 0,5 mL of ferric chloride solution R1 and 2 mL of 
chloroform R and shake. The upper layer is light violet-red or 
purple, 

C. Dissolve 50 mg in 1 mL of pyridine R. Add 0.5 mL of 
dilute sodium hydroxide solution R and 1.5 mL of water R. Heat 
in a water-bath for 3 min. A red colour develops. Add 2 mL 
of nitric acid R and cool under running water. Add 1 mL of 
0.1 M silver nitrate. A white precipitate is formed slowly, 

D. It gives reaction (a) of sodium (2.2./). 

TESTS 

pH (2,2.2) 

6.4 to 7,0. 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation (2.2.7) 

+ 5,0 to + 8,0 (anhydrous substance). 

Dissolve 0,50 g in water R and dilute to 10.0 mL with the 
same solvent. 

Chloramphenicol and chloramphenicol disodium 
disuccinate 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mLwith 
the mobile phase. 

Reference solution (a) Dissolve 10,0 mg of chloramphenicol CRS 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase (solution A). Dilute 5.0 mL of this solution to 
100.0 mL with the mobile phase. 
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Reference solution (b) Dissolve 10,0 mg of chloramphenicol 
disodium disuccinate CRS in the mobile phase and dilute to 
100.0 mL with the mobile phase (solution B). Dilute 5.0 mL 
of this solution to 100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 25 mg of the substance to be 
examined in the mobile phase* add 5 mL of solution A and 
5 mL of solution B and dilute to 100 mL with the mobile 
phase. 

Column : 

— size: / = 0.25 m, 0 = 4.6 mm; 

— stationary* phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase 20 g/L solution of phosphoric, acid R> methanol R, 
water R (5:40:55 VIVIV). 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 275 nm. 

Injection 20 pL. 

System suitability: reference solution (c): 

— the 2 peaks corresponding to those in the chromatograms 
obtained with reference solutions (a) and (b) are clearly 
separated from the peaks corresponding to the 2 principal 
peaks in the chromatogram obtained with the test 
solution; if necessary* adjust the methanol content of the 
mobile phase. 

Limits: 

— chloramphenicol: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent); 

— chloramphenicol disodium disuccinate: not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.0 per cent). 

Water ( 2 . J. 12) 

Maximum 2.0 per cent* determined on 0,500 g. 

Pyrogens ( 2 . 6 . 8 ) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
removal of pyrogens* it complies with the test for pyrogens. 
Inject per kilogram of the rabbit's mass 2.5 mL of a solution 
in water for injections R containing 2 mg of the substance to 
be examined per millilitre. 

ASSAY 

Dissolve 0.200 g in water R and dilute to 500.0 mL with the 
same solvent. Dilute 5.0 mL of this solution to 100.0 mL 
with water R. Measure the absorbance (2.2.25) at the 
absorption maximum at 276 nm. 

Calculate the content of C^H^Cy^NaO** taking the 
specific absorbance to be 220, 

STORAGE 

In an airtight container* protected from light. If the substance 
is sterile* store in a sterile* airtight* tamper-proof container* 
protected from light. 

___ _ _ PhEuT 


Chlorcyclizine Hydrochloride 

(Ph. Eur. monograph 1086) 


Cf 



rj 


,ch 3 


and enantiomer , HCI 


C is H 22 C1 2 N 2 337.3 14362-31-3 

Action and use 

Histamine HI receptor antagonist; antihistamine, 

PhEur _ _ _________ 

DEFINITION 

Chlorcyclizine hydrochloride contains not less than 
99.0 per cent and not more than the equivalent of 
101.0 per cent of (i?S)-L[(4“Chlorophenyl)phenylmethyl]-4- 
methylpiperazine hydrochloride* calculated with reference to 
the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder* freely soluble in 
water and in methylene chloride* soluble in alcohol. 

IDENTIFICATION 

First identification B i D 
Second identification A, C s D 

A. Dissolve LO.O mg in a 5 g'L solution of sulfuric add R and 
dilute to 100,0 mL with the same acid. Dilute 10,0 mL of 
the solution to 100.0 mL with a 5 g/L solution of sulfuric 
add R. Examined between 215 nm and 300 nm (2.2,25), the 
solution shows an absorption maximum at 231 nm. 

The specific absorbance at die maximum is 475 to 525, 
calculated with reference to the dried substance. 

B. Examine by infrared absorption spectrophotometry 
(2.2, 24)i comparing with the spectrum obtained with 
chlorcyclizine hydrochloride CRS. Examine the substances 
prepared as discs, 

C. Examine the chromatograms obtained in the test for 
related substances (see Tests), The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position and size to the principal spot in the chromatogram 
obtained with reference solution (a). 

D. It gives reaction (a) of chlorides (2,LA¬ 
TESTS 

Appearance of solution 

Dissolve 0,5 g in water R and dilute to 10 mL with the same 
solvent. The solution is clear (2,2,/) and colourless (2.2.2* 
Method IT), 

pH (2.2.2) 

Dissolve 0.10 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. The pH of the solution is 
5.0 to 6,0. 

Related substances 

Examine by thin-layer chromatography (2.2.27)* using a plate 
coated with a suitable silica gel. 

Test solution (a) Dissolve 0,20 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 5 mL of test solution (a) to 100 mL 
with methanol R. 
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Reference solution (a) Dissolve 10 mg of chlorcydizine 
hydrochloride CRS in methanol R and dilute to 10 ml with the 
same solvent- 

Reference solution (b) Dissolve 5 mg of methylpiperazine R in 
methanol R and dilute to 50 mL with the same solvent. 
Reference solution (c) Dilute 1 mL of test solution (b) to 
25 mL with methanol R. 

Reference solution (d) Dissolve 10 mg of hydroxyzine 
hydrochloride CRS and 10 mg of chlorcydizine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Apply separately to the plate 10 pL of each solution and 
develop over a path of 15 cm using a mixture of 2 volumes 
of concentrated ammonia R, 13 volumes of methanol R and 
85 volumes of methylene chloride R. Allow die plate to dry in 
air and expose it to iodine vapour for 10 min. In the 
chromatogram obtained with test solution (a): any spot 
corresponding to methylpiperazine is not more intense than 
the spot in the chromatogram obtained with reference 
solution (b) (0.5 per cent); any spot, apart from the principal 
spot and any spot corresponding to methylpiperazine, is not 
more intense than the spot in the chromatogram obtained 
with reference solution (c) (0.2 per cent). The test is not 
valid unless the chromatogram obtained with reference 
solution (d) show's two clearly separated spots. 

Loss on drying (2.2.32) 

Not more than 1.0 per cent, determined on 1.000 g by 
drying in an oven at 130 °C. 

Suita ted ash ( 2.4.14) 

Not more than 0.1 per cent, determined on LQ g. 

ASSAY 

Dissolve 0.200 g in a mixture of 1 mL of 0,1 M hydrochloric 
add and 50 mL of methanol R. Carry out a potentiometric 
titration (2.2.20), using 0.1 M sodium hydroxide. Read 
the volume added between the nvo points of inflexion. 

1 mL of 0,1 M sodium hydroxide is equivalent to 33.73 mg of 

STORAGE 

Store protected from light, 

IMPURITIES 


rf " 3 


A. Af-methylpiperazine. 


PhEur 


Chlordiazepoxide 

(Ph. Eur. monograph 0656) 



C I6 Hj 4 C1N 3 0 299.8 58^25-3 

Action and use 

Benzodiazepine. 

PhEur _ _______ 

DEFINITION 

7 -Chloro-A-methyl - 5-pheny 1- 3 1,4-be nzodiazepin- 2-amine 

4-oxide. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Almost white or light yellow, crystalline powder. 

Solubility' 

Practically insoluble in water, sparingly soluble in ethanol 
(96 per cent). 

It shows polymorphism (5*9), 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2.24). 

Comparison chlordiazepoxide CRS. 

If the spectra obtained in the solid state show T differences, 
dissolve the substance to be examined and the reference 
substance separately in methylene chloride R, evaporate to 
dryness and record new spectra using the residues. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Cany out the test protected 
from bright light and prepare the solutions immediately before use. 
Test solution Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 2.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of chlordiazepoxide 
impurity A CRS in the mobile phase, add 25.0 mL of the test 
solution and dilute to 100.0 mL with the mobile phase. 

Dilute 2.0 mL of this solution to 50.0 mL with the mobile 
phase. 

Reference solution (c) Dissolve 4.0 mg of 
aminochlorobenzophenone R in the mobile phase and dilute to 
100,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Column : 

— size: l = 0.15 m, 0 = 4.6 mm, 

— stationary? phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase acetonitrile R, water R (50:50 VIV). 

Flow rate 1.0 mDmin. 
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Deiecnott Spectrophotometer at 254 nm. 

Injection 10 pL. 

Run time 6 times the retention time of chlordiazepoxide. 
Relative retention With reference to chlordiazepoxide 
(mention time - about 3.6 min): impurity A = about 0,7; 
impurity B = about 2.3; impurity C = about 3.9. 

System suitability, reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity A and chlordiazepoxide. 

Limits: 

— impurities A, B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.2 per cent), 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,10 per cent), 

— mol: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), 

— disregard limir. 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.12) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sul fated ash (2.4.14} 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g, with heating if necessary, in 80 mL of 
anhydrous acetic acid R. Titrate with 0.1 M perchloric acid 
determining the end-point potentiometrically (2.2.20). 

1 mL of 0J M perchloric acid is equivalent to 29.98 mg 
of C I6 H,4C1N 3 0. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B> C 



A. 7-chloro-5-phenyl-1,3-dihydro-2//-l j-bcnzodiazepin-2- 
one 4-oxide, 



B. 6-chloro-2-(chloromethyl)-4-phenylquinazoline 3-oxide, 


a £C 


C. (2- amino-5-chlo ropheny 1)phenylm ethanone 
(aminochlorobenzophenone). 

____ PtiBr 


Chlordiazepoxide Hydrochloride ******* 

** ** 

(Ph. Eur. monograph 0474) * 



Action and use 

Benzodiazepine. 

Preparations 

Chlordiazepoxide Capsules 
C h lordiazepoxide Table ts 

PhEir __ 

DEFINITION 

7 -C hlor o-N-meth yl-5 -pheny 1- 3//-1,4-ben2odiazepin-2-amine 
4-oxide hydrochloride. 

Content 

99.0 per cent to 101,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder. 

Solubility 

Soluble in water, sparingly soluble in ethanol (96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison chlordiazepoxide hydrochloride CRS, 

If the spectra obtained in the solid state show differences, 
dissolve 100 mg in 9 mL of water R and add 1 mL of dilute 
sodium hydroxide solution R. Extract with 10 mL of methylene 
chloride R in a separating funnel. Evaporate the organic layer 
and dry the residue obtained at 100*105 G, Proceed in the 
same way with the reference substance. Record new spectra 
using the residues. 

B. Dissolve 50 mg in 5 mL of tuatcr R, add 1 mL of dilute 
ammonia RI y mix, allow to stand for 5 min and filter. Acidify 
the filtrate with dilute nitric add R The solution gives 
reaction (a) of chlorides (2.5./), 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution GY 6 (2.2.2, Method IT). 
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Dissolve 2.5 g in water R and dilute to 25 mL with the same 
solvent. 

Related substances 

Liquid chromatography (2*2*29). Carry out the following 
operations protected from bright light and prepare the solutions 
immediately before use, 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 100*0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100*0 mL with die mobile phase. Dilute 2.0 mL of this 
solution to 10*0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of cMordiazepoxide 
impurity A CRS in the mobile phase, add 25.0 mL of the test 
solution and dilute to 100.0 mL with the mobile phase. 
Dilute 2.0 mL of this solution to 50*0 mL with the mobile 
phase* 

Reference solution (c) Dissolve 4*0 mg of 
aminochlorobenzophenone R in the mobile phase and dilute to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Column: 

— / = 0.15 m, 0 = 4.6 mm, 

— stationary phase: octadecyMyl silica gel for chromatography R 
(5 pm)* 

Mobile phase acetonitrile R, water R (50:50 V!V). 

Flow rate 1.0 mUmin* 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Run time 6 times the retention time of chlordiazepoxide. 
Relative retention With reference to chlordiazepoxide 
(retention time = about 3.6 min): impurity A = about 0.7; 
impurity B = about 2*3; impurity' C = about 3.9. 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity A and chlordiazepoxide. 

Limits: 

— impurities A, B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0*2 per cent), 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent), 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), 

— disregard limit : 0*25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying ( 2 . 2 . 32 ) 

Maximum 0*5 per cent, determined on 1.000 g by drying 
in vacuo at 60 °C for 4 h. 

Sulfatcd ash (2*4* 14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve Q*250gin50mLof water R . Titrate with 
0.1 M silver nitrate , determining the end-point 
potentio metrically (2. 2.20 ) * 


1 mL of 0.1 M silver nitrate is equivalent to 33.62 mg 
ofC 16 H 15 Cl2N 3 0. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C. 



A. 7-chloro-5-phenyL 1,3“dihydro-2 H- 1,4-benzodiazepm-2- 
one 4-oxide, 



B. 6-chloro-2-(chloromediyl)-4-phenylquinazoIine 3-oxide. 



C. (2-amin o- 5-chloro phenyl)pheny lmeth a none 
(am inoch lorobenzoph c none) * 

_ _ __ PhBur 


Chlorhexidine Acetate 

(Chlorhexidine Diacetate, Fh Eur monograph 0657) 



2 h 3 c-CO ? k 


C 26 H 38 Cl 2 N 10 O4 625*6 56-95A 

Action and use 

Antiseptic* 

Preparation 

Chlorhexidine Irrigation Solution 

Pft Bur _ 

DEFINITION 

1,1 '-(Hexane-1,6-diyl) bis [5-(4-chlorophenyl) biguanide] 
diacetate* 

Content 

98.0 per cent to 101.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white, microcrystalline powder 

Solubility 

Sparingly soluble in water, soluble in ethanol {96 per cent), 
slightly soluble in glycerol and in propylene glycol* 

IDENTIFICATION 

First identification A , 

Second identification B f C, D, 

A. Infrared absorption spectrophotometry (2.2,24), 

Comparison chlorhexidine di acetate CRS . 

B* Dissolve about 5 mg in 5 mL of a warm 10 g/L solution 
of cetrimide R and add i mL of strong sodium hydroxide 
solution R and 1 mL of bromine water R. A deep red colour is 
produced. 

C. Dissolve 0.3 g in 10 mL of a mixture of equal volumes of 
hydwchlortc add ft and water R. Add 40 mL of water ft, filter 
if necessary and cool in iced water. Make alkaline to titan 
yellow paper R by adding dropwise, and with stirring, strong 
sodium hydroxide solution R and add 1 mL in excess. Filter, 
wash the precipitate with water R until the washings are free 
from alkali and rccrystallise from ethanol (70 per cent V1V) ft. 
Dry at 100-105 *C The residue melts (2.2,14) at 132 C to 
136 °C* 

D. It gives reaction (a) of acetates (2,3,1). 

TESTS 

Impurity P (chloroaniline) 

Maximum 500 ppm. 

Test solution Dissolve 0.20 gin 25 mLof water R with 
shaking if necessary. Add 1 mL of hydrochloric acid R and 
dilute to 30 mL with ivater ft* Add rapidly and with thorough 
mixing after each addition: 5 mL of a 103 g'L solution of 
hydrochloric add ft, 0,35 mL of sodium nitrite solution R y 2 mL 
of a 50 g/L solution of ammonium sulfamate R, 5 mL of a 
1.0 g/L solution of naphthylethy'knediamine dihydrochlandc R 
and 1 mL of ethanol (96 per cent) ft; transfer quantitatively to 
a volumetric flask, dilute to 50.0 mL with water R and allow 
to stand for 30 mm. 

Reference solutions Prepare reference solutions representing 
respectively 50 ppm, 100 ppm, 200 ppm, 500 ppm and 
600 ppm of chloroaniline R (impurity P) in the test sample as 
follows: dilute 1.0 mL 2.0 mL, 4.0 mL, 10.0 mL and 
12.0 mL of a solution containing 0.010 g/L of chloroaniline R 
(impurity P) in dilute hydrochloric add R to 20 mL with 
water R. Then, add 10 mL of water ft. Add rapidly and with 
thorough mixing after each addition: 5 mL of a 103 g/L 
solution of hydrochloric add ft, 0*35 mL of sod turn nitrite 
solution ft, 2 mL of a 50 g'L solution of amm o niu m 
stdfamate ft, 5 mL of a 1 gL solution of 
naphthykthylenediamine dihydrochlaride ft and 1 mL of ethanol 
(96 per cent) ft; transfer each solution quantitatively to a 
volumetric flask, dilute to 50.0 mL with water ft and allow to 
stand for 30 min. 

Measure the absorbance (2,2.25) of each reference solution 
at 556 nm and plot a calibration curve. 

Measure the absorbance (2*2.25) of the test solution at 
556 nm. Determine the concentration of chloroaniline from 
the calibration curve. 

Related substances 

Liquid chromatography (2.2.29). Store the solutions at a 
temperature not exceeding 12 C. 


Test solution Dissolve 0.140 g of the substance to be 
examined in. mobile phase A and dilute to 100*0 mL with 
mobile phase A. 

Reference solution (a) Dissolve the contents of a via! of 
chlorhexidine for system suitability CRS (containing 
impurities A, B, H, I, K, N and O) in 1.0 mL of mobile 
phase A* 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. 

Column: 

— sizr. I - 0.25 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadeeyMyl silica gel for 
chromatography ft (5 pm); 

— temperature: 30 r C* 

Mobile phase: — 

mobile phase A: mix 20 volumes of a 0*1 per cent VIV 
solution of trifluoroacetk add ft in acetonitrile ft and 
80 volumes of a 0,1 per cent VIV solution of mfhwroacmc 
acid ft in water ft; 

— mobile phase B\ mix 10 volumes of a 0.1 per cent VIV 
solution of trifluoroacenc acid ft in water R and 90 volumes 
of a 0*1 per cent VIV solution of mfluoroacetic acid ft in 
acetonitrile R ; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0-2 

IDO 

0 

2-32 

100 4 00 

0 4 20 

32 - 37 

80 

20 

37-47 

80 4 70 

20 4 30 

47 - S4 

70 

30 


Flow* rate 1.0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL* 

Identification of impurities Use the chromatogram supplied 
with chlorhexidine for system suitability* CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, H, I, K, N and O* 
Relative retention With reference to chlorhexidine (retention 
time = about 35 min): impurity N = about 0,35; 
impurity B = about 0,36; impurity A = about 0.6; 
impurity H = 0.85; impurity O - about 0.90; 
impurity- I = about 0.91; impurity K = about L4. 

System suitability: reference solution (a): 

— peak-to-vaSey ratio: minimum 2.0, where H p — height 
above the baseline of the peak due to impurity B and 

= height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity N. 

Limits: 

—■ sum of impurities f and O: not more than 0.4 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent); 

— impurity K: not more than 0*3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurities A t H t N: for each impurity', not more than 
0.15 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

- unspecified impurities: for each impurity, not more than 
0,1 times the area of the principal peak in the 
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chromatogram obtained with reference solution (b) 

{ 0.10 per cent); 

— total: not more than 0,8 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 0.8 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2,232) 

Maximum 3.5 per cent* determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfated ash (2.4.14) 

Maximum 0.15 per cent, determined on 1 .0 g, 

ASSAY 

Dissolve 0.140 g in 100 mL of anhydrous acetic acid R and 
titrate with 0.1 M perchloric acid . Determine the end-point 
potennometrically ( 2 , 2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 15.64 mg 
of C 26 H 33 Q 2 N 10 O 4 , 

IMPURITIES 

Specified impurities A> H, I , K } N. O, P 
Other detectable impurities (the follow T tng substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): B, E, 
F, G, M. 



[ (cyano carbamimidoyl) amino] hexyl] b igua nide, 


H H 

T T 

O NH 


a 


NH NH 

AA 

H H 


B. l-[[6- 

[[[ (4 -ch loropheny 1) ca rb am im idoyl] carba mimi d oyl ] a mino] 
hexyl] carbamimidoyl] urea. 




F. 1 -(4-chlorophenyl) u rea, 



G. T( 6 -aminohexy 1)-5-(4-chlorophenyl)biguanide a 


Ci 


NH NH 

rV- 


NH NH 
1 1 
B B £f 


HN^,NH 
HN^NH 
,NH 


H. 1,1 ^-[iminobistcarbonimidoyliminohexane-hj 1 -divl)] bis[5- 
(4~eh lo rophcnyljbigu anide ], 

L unknown structure, 



K. 1 - ( 4 -chlo ro phenyl )-3- [ [ 6 - [ [ [ (4-ch loropheny 1) 
carbamimidoyl] carbamimidoyl] amino]hexyl] carbamimidoyl] 
urea, 



M. 5-(4-chlo ro phenyl)-5 '-phenyl- 1,1 '-(hexane- 1 , 6 - 
diyl)dibigu anide, 



E. I -(4-chlorophenyl)guanidine, 


N. 1-16- (carba mimidoy lamino) hexyl] -5- 
( 4 -chlorophenyl) bigu ani de, 
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0,5- (2-ch loropheny I) -5 *- (4 -chloropheny 1) -1, 1(hexane-1, 6 - 
diyljdibiguanidej 


Ci 





P, 4-chloroaniline. 




Chlorhexidine Gluconate Solution ******* 

** ** 

(Chlorhexidine Digluconate Solution, * 

Ph Eur monograph 0658) 




C>*H m G 2 N ) 0 0 14 898 


18472-51-0 


Action and use 

Antiseptic. 

Preparations 

Chlorhexidine Gluconate Bye Drops 
Chlorhexidine Gluconate Gel 
Chlorhexidine Irrigation Solution 
Chlorhexidine Mouthwash 
Lidocaine and Chlorhexidine Gel 


PhEur^ _____________ 

DEFINITION 

Aqueous solution of 1,1 , -(hcxane-l,6-diyl)bis[5- 
(4-ch loro phenyl) biguanide] di-D-gluconate. 

Content 

190 g/L to 210 g/L, 

CHARACTERS 

Appearance 

Almost colourless or pale-yellowish liquid. 

Solubility 

Miscible with water, with not more than 3 parts of acetone 
and with not more than 5 pans of ethanol (96 per cent). 

IDENTIFICATION 

First identification A f B. 

Second identification B, C t D. 

A. Infrared absorption spectrophotometry {2.2.24). 
Preparation To I mL add 40 ml, of water R, cool in iced 
water, make alkaline to titan yellow paper R by adding 
dropwise, and with stirring, strong sodium hydroxide solution R 


and add l mL in excess. Filter, wash the precipitate with 
water R until the washings are free from alkali and 
recrystallise from ethanol (70 per cent ViV) R . Dry at 
100*105 Examine the residue. 

Comparison chlorhexidine CRS. 

B. Thin-layer chromatography (2.2,27), 

Test solution Dilute 10.0 mL of the preparation to be 
examined to 50 mL with water R . 

Reference solution Dissolve 25 mg of calcium gluconate CRS in 
1 mL of water R. 

Plate TIC silica gel plate R. 

Mobile phase concentrated ammonia R f ethyl acetate R> water R s 
ethanol (96 per cent) R (10:10:30:50 VlVfVIV), 

Application 5 gL. 

Development Over 1/2 of the plate. 

Drying At 100 °C for 20 min and allow to cool. 

Detection Spray with a solution containing 25 g/L of 
ammonium molybdate R and 10 g/L of cerium sulfate R in dilute 
sulfuric acid R s and heat at HO C for about 10 min. 

Restdts The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. To 1 mL add 40 mL of water R, cool in iced water, make 
alkaline to titan yellow paper R by adding dropwise, and with 
stirring, strong sodium hydroxide solution R and add 1 mL in 
excess. Filter, wash the precipitate with nearer R until the 
washings are free from alkali and recrystallise from ethanol 
(70 per cent VIV) R. Dry at 100-105 °C The residue melts 
(2.2.14) at 132 C to 136 X. 

D. To 0.05 mL add 5 mL of a 10 g/L solution of cetrimide R, 
i mL of strong sodium hydroxide solution R and 1 mL of 
bromine water R-> a deep red colour is produced. 

TESTS 

Relative density' (2,2.5) 

1.06 to 1.07. 

pH (2.2.3) 

5.5 to 7.0. 

Dilute 5,0 mL to 100 mL with carbon dioxide-free water R. 

Impurity P (chloroaniline) 

Maximum 500 ppm, calculated with reference to 
chlorhexidine digluconate solution. 

Test solution Dilute 0.20 g of the preparation to be examined 
to 30 mL with water R. Add rapidly and with thorough 
mixing after each addition: 5 mL of a 103 g/L solution of 
hydrochloric acid R> 0.35 mL of sodium nitrite solution R, 2 ml. 
of a 50 gL solution of a mm o n ium sulfa mate R , 5 mL of a 
1 g/L solution of naphthylethylenediamme dihydrochkmde R and 
1 mL of ethanol (96 per cent) Rj transfer quantitatively to a 
volumetric flask, dilute to 50.0 mL with zmter R and allow to 
stand for 30 min. 

Reference solutions Prepare reference solutions Representing 
respectively 50 ppm, 100 ppm, 200 ppm, 500 ppm and 
600 ppm of chloroaniline R (impurity P) in the test sample as 
follows: dilute 1.0 mL, 2.0 mL, 4.0 mL 10.0 mL and 
12.0 mL of a solution containing 0.010 g/L of chloroaniline R 
(impurity' P) in dilute hydrochloric acid R to 20 mL with 
water R , Then, add 10 mL of water R, Add rapidly and with 
thorough mixing after each addition: 5 mL of a 103 g/L 
solution oi hydrochloric acid R, 0.35 mL of sodium nitrite 
solution R, 2 mL of a 50 g/L solution of ammonium 
sulfamaze R, 5 mL of a 1 g/L solution of 
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naphthykthylenediamine dihydrochloride R and 1 mL of ethanol 
(96 per cent) R; transfer each solution quantitatively to a 
volumetric flask, dilute to 50.0 mL with water R and allow to 
stand for 30 min. 

Measure the absorbance ( 2 . 2. 25) of each reference solution 
at 556 nm and plot a calibration curve. 

Measure the absorbance (22*25) of the test solution at 
556 nm. Determine the concentration of chloroaniline from 
the calibration curve. 

Related substances 

Liquid chromatography (2.2,29). Store the solutions at a 
temperature not exceeding 12 a C. 

Test solution Dilute 1.0 mL of the preparation to be examined 
to 100.0 mL with mobile phase A. 

Reference solution (a) Dissolve the contents of a vial of 
chiorhexidine for system suitability CRS (containing 
impurities A* B, F, G, H,1* J, K, L, N and O) in 1,0 mL of 
mobile phase A. 

Reference solution 0) Dilute i .0 mL of the test solution to 
100.0 mL with mobile phase A. 

Column: 

— size: 1 — 0.25 m, 0 = 4.6 mm; 

— stationary 1 phase : end-capped octadecybilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 r C. 

Mobile phase: 

— mobile phase A: mix 20 volumes of a 0.1 per cent VfV 
solution of tnftuoroacetic acid R in acetonitrile R and 

80 volumes of a 0 .1 per cent VIV solution of trifluoroaceric 
acid R in water 

— mobile phase B: mix 10 volumes of a 0.1 per cent V!V 
solution of tnftuoroacetic acid R in water R and 90 volumes 
of a 0 ,1 per cent VfV solution of trifiuowacetic acid R in 
acetonitrile R: 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0 - 2 

100 

0 

2-32 

100 * SO 

0 *20 

32 - 37 

SO 

20 

37 ■ 47 

80 * 70 

20 * 30 

47 - 54 

70 

30 


Fbw rate: 1,0 mL/min. 

Detection: spectrophotometer at 254 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with chiorhexidine for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A> B, F, G, H, I, J, K, L, 
N and O. 

Relative retention With reference to chiorhexidine (retention 
time = about 35 min): impurity L - about 0.23; 
impurity Q ~ about 0,24; impurity G - about 0.25; 
impurity N = about 0.35; impurity B - about 0*36; 
impurity F — about 0.5; impurity A = about 0.6; 
impurity H - about 0.85; impurity O = about 0*90; 
impurity I = about 0.91; impurity J = about 0.96; 
impurity K = about 1.4* 

System suitability: reference solution (a): 

— resolution: minimum 3*0 between the peaks due to 
impurities L and G; 


— peak-to-valley ratio : minimum 2 . 0 ;, where H p “ height 
above the baseline of the peak due to impurity B and 
H v — height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity N* 

Limits: 

— impurity N: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
( 1*0 per cent); 

— impurity H: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 0.5 per cent); 

— impurities A, J ,K: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.4 per cent); 

— sum of impurities 1 and O: not more than 0.4 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent); 

— impurity G : not more than 0,3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,3 per cent); 

— impurities B, F, h 9 Q: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3.0 per cent); 

— disregard limit : 0*05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

ASSAY 

Determine the density (2.2.5) of the preparation to be 
examined. Transfer 1,00 g to a 250 mL beaker and add 
50 mL of anhydrous acetic acid R, Titrate with 0 , / M 
perchloric acid , determining the end-point potentiometrically 
( 2 . 2 . 20 . 

I mL of 0.1 M perchloric acid is equivalent to 22.44 mg 
of C 34 H 5 . 1 CI 2 N 10 O 14 * 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A y B } F } G } H y /, J, K y L y N y O, P y Q 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5AO. 
Control of impurities in substances for pharmaceutical use): E 3 M. 
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h a 

T ' 


CI 'Y^S NH m 

WvS- 


A . 1 -(4-chlorophenyl) - 5-|6- 
[(cyanocarbamimidoyiyammojhcxyljbiguanide. 



I 

0 NH 


“XX 


«W- 

S H H 


B. I - [ [6- [ [ [ (4-chlorophenyl )carbamimidoyl] carbamimidoyl ] 
amino] hexyl] c arbamimidoyl] urea, 



E. l-(4-ehlorophenyl)guanidme> 



F, I -(4-chlorophenyl) urea. 


J. 1 -(4-eh]onjphenyl)-5-[6-[[4-[(4-dilorophenyl)ainmo)*6- 
[{1 2/S, 3/?, 4i?) -1 ,2,3,4,5-pcmahydroxypenEyl]-1 s 3 a 5-triazm- 
2 -y 1| amino] hexyl] biguanide, 


CJ 

a 


_ H H H 

XX TIX 

NH NH X 
H H H 


K, l-( 4-chlorophcnyl)-3-([6-[[ [(4-ehlorophenyl) 
carbamimidoyl] carbamimidoyl] aminoj hexyl] carbamimidoyl] 
urea, 



h 3 n„ 


CI Y> nh nh 

'-^• n A n A nJ 


H H K 

G. 1 -( 6 -amino hexyl)-5-( 4-chlorophenyl Jbiguanide, 


Q "|^ NH NH 



L. (5/? J 6S)-2-((4<hIorophenyl)amino3-5-hydrox>-6- [(1 R t ZK)~ 
l , 2 ,3 -trih y droxypropyl ] - 5,6-dihy dro-4//-1,3-oxazin-4-one, 


Q-V/ 


NH NH 


NH NH 


“n aa 

—H M' 

M, 5-(4-ehlorophenyl)-5 '-phenyl* i ,1 '-(hexane-1,6- 
diyOdibiguanide, 


Ci 


XX 


»v» 




H. 1,L f -|iminobi s(ca rb on imidoyl im inohexane-6,1 -diy 1) ] bis [5- 
(4-ch loroph eny I) biguanide], 

I, unknown structure. 



N. 1 -[6*(carbamimidoylamino)hexyl)-5- 
(4-ehlorophcny 1) biguanide. 
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O. 5-(2-chlofopheny!)-5'-(4-chloropheoyi)-l,l'-(hexane-1,6- 
diyl)dibiguanide 3 


Ci 


P, 4-chloroaniline, 

Q. unknown structure. 

__ 0t€(jr 



Chlorhexidine Hydrochloride 

(Chlorhexidine Dihydrochloride* Ph. Eur. monograph 
0659) 



. 2HCI 


32 CI 4 N 10 578-4 3697*42-5 

Action and use 

Antiseptic. 

PhEiw ____ 

DEFINITION 

1 , l '-(Hexane-1,6«diyl)bis [5-(4-chiorophenyl)biguanide] 
dihydrochloride- 

Content 

98.0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost while, crystalline powder. 

Solubility 

very slightly soluble in water, slightly soluble in propylene 
glycol, very slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification: A f D. 

Second identification B, C, D 

A. Infrared absorption spectrophotometry (2<2*24). 
Comparison chlorhexidine dihydrochloride CHS. 

B. Dissolve about 5 mg in 5 mL of a warm 10 g/L solution 
of cetrimide R and add 1 mL of strong sodium hydroxide 
solution R and l mL of bromine water R. A dark red colour is 
produced. 

C. Dissolve 0.3 g in 10 mL of a mixture of equal volumes of 
hydrochloric acid R and water R. Add 40 mL of water /?, filter 
if necessary and cool in iced water. Make alkaline to titan 
yellow paper R by adding drop wise, and with stirring, strong 


sodium hydroxide solution R and add 1 mL in excess. Filter, 
wash the precipitate with water R until the washings are free 
from alkali and recrystallise from ethanol (70 per cent VIV) R. 
Dry at 100-105 °C. The residue melts (2,2.14) at 132 °C to 
136 C 

D. It gives reaction (a) of chlorides (2,3.1). 

TESTS 

Impurity P (ehloroaniime) 

Maximum 300 ppm. 

Test solution To 0.20 g add 1 mL of hydrochloric acid R, shake 
for about 30 s, dilute to 30 mL with water R and shake until 
a dear solution is obtained. Add rapidly and with thorough 
mixing after each addition: 5 mL of a 103 g/L solution of 
hydrochloric acid R> 0.35 mL of sodium nitrite solution R, 2 mL 
of a 50 g/L solution of ammonium sidfamate /?, 5 mL of a 
1 g/L solution of naphthylethylenediamine dihydrochloride R and 
I mL of ethanol (96 per cent) R; transfer quantitatively to a 
volumetric flask, dilute to 50.0 mL with water R and allow to 
stand for 30 min. 

Reference solutions Prepare reference solutions representing 
respectively 50 ppm, 100 ppm, 200 ppm, 300 ppm and 
500 ppm of chloroaniline R (impurity P) in the test sample as 
follows: dilute 1.0 mL, 2.0 mL, 4.0 mL, 6.0 mL and 
10,0 mL of a solution containing 0.010 g/L of chloroaniline R 
(impurity P) in dilute hydrochloric acid R to 20 mL with 
water R. Then, add 10 mL of turner /?. Add rapidly and with 
thorough mixing after each addition: 5 mL of a 103 g/L 
solution of hydrochloric acid R s 0.35 mL of sodium nitrite 
solution R, 2 mL of a 50 g/L solution of ammonium 
sidfamate R> 5 mL of a 1 g/L solution of 
naphthylethylenediamine dihydrochloride R and i mL of ethanol 
(96 per cent) R; transfer each solution quantitatively to a 
volumetric flask, dilute to 50.0 mL with water R and allow to 
stand for 30 min. 

Measure die absorbance (2.2.25) of each reference solution 
at 556 nm and plot a calibration curve. 

Measure the absorbance (2.2.25) of the test solution at 
556 nm. Determine the concentration of chloroaniline from 
the calibration curve. 

Related substances 

Liquid chromatography (2,2,29). Store the solutions at a 
temperature not exceeding 12 C. 

Test solution Dissolve 0.130 g of the substance to be 
examined in mobile phase A and dilute to 100.0 mL with 
mobile phase A. 

Reference solution (a) Dissolve the contents of a vial of 
chlorhexidine for system suitability CRS (containing 
impurities A, B, H, I, K, N and O) in 1.0 mL of mobile 
phase A. 

Reference solution (b) Dilute 1 .0 mL of the test solution to 
100.0 mL with mobile phase A. 

Column: 

— size'. I - 0.25 m, 0 = 4,6 mm; 

— stationary* phase: end-capped ociadccylsilyl silica gel for 
chromatography R (5 jxm); 

— temperature: 30 °C. 

Mobile phase : 

— mobile phase A\ mix 20 volumes of a 0.1 per cent VfV 
solution of trifluoroacetic acid R in acetonitrile R and 

80 volumes of a 0.1 per cent VfV solution of trifluoroacetic 
acid R in water R: 

— mobile phase B: mix 10 volumes of a 0.1 per cent VfV 
solution of trifluoroacetic add R in water H and 90 volumes 
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of a 0.1 per cent ViV solution of trifluoroacerk acid R in 
aceiomtnk R\ 


Time 

(min) 

Mobile phase A 
(p*f cent V/V) 

Mobile phase B 
(per ceM V/V) 

0-2 

m 

a 

2 32 

100 4 00 

0* 20 

32 - 37 

m 

20 

37-47 

80 + 70 

20 3 0 

47 - 54 

70 

30 


Flow rate L0 mL/min, 

Detection Spectrophotometer at 254 nm, 

Injection 10 jjL. 

Identification of impurities Use the chromatogram supplied 
with chlorhexidine for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, H, I* K, N and O, 
Relative retention With reference to chlorhexidine (retention 
time == about 35 min): impurity N = about 0,35; 
impurity' B - about 0,36; impurity A = about 0.6; 
impurity H = about 0.85; impurity O = about 0.90; 
impurity I = about 0,91; impurity K = about l A 
System suitability: reference solution (a): 

— peak-io-valley ratio: minimum 2.0, where H p - height 
above the baseline of the peak due to impurity B and 
H v - height above the baseline of die lowest point of the 
curve separating this peak from the peak due to 
impurity N. 

Limits: 

— impurity H: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurity K: not more than 0.4 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.4 per cent); 

— sum of impurities I and O: not more than 0.4 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent); 

— impurities A, N: for each impurity, not more than 
0,15 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0*10 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 1.0 per cent); 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2.2J2) 

Maximum 1.0 per cent, determined on L000 g by drying in 
an oven at 105 X, 

Sulfa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 100,0 mg in 5 mL of anhydrous formic acid R and 
add 70 mL of acetic anhydride R. Titrate with 0.1 M perchloric 
acid , determining the end-point potentiometricaHy (2.2,20), 


I mL of 0./ M perchloric acid is equivalent to 14.46 mg 

Of C22H32C!4 Njq. 

IMPURITIES 

Specified impurities A, H, I, K, N 3 O, P 
Other detectable impuntm (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): E s 

F t G, M. 


,-v- 

MH 




nh m 

aVr 


A. l-(4-chlorophcnyl)-5-[6- 

[ (cyanocarb amimidoylja mino ] h exy 11 biguanide, 


h < n yV' 

O MH 


Cl 


Tl MH NH 

l X-Vr 


B . 1 * [ [6- [ [ [ (4“Chl oropheny l) carbamim id oyfj carbamim idoyl] 
amino] hexyl] carbarn imidoy I] urea. 


ci 




I 

8 NHj 


E. t-(4-chtorophenyl)guanidine, 

a 


Xx 0 


A 


K l-{4-chlorophenyl)urea, 


h 2 m. 


NH NH 




G. I -(6-am in oh exy 1) - 5- (4-chloropheny 1) bigu anide, 
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I-L 1,1 '-[iminobis(caibonimidoyliminohexane~6,l-diyl}]bi&[5- 
(4-chlorophenyl)biguanideJ a 
L unknown structure, 



K* I-(4-chlorophenyl)-3>{l6‘[[j(4-chlorophcn> r J) 
carbarn imidoyl]carbamimidoyl] amino] hexyl) 
carbamimidoyl] urea, 



Chlorinated Lime 

Action and use 

Disinfectant. 

DEFINITION 

Chlorinated lime contains not less than 30.0% w/w of 
available chlorine, CL 

CHARACTERISTICS 

A dull white powder. 

Partly soluble in water and in ethanol (96%). 

IDENTIFICATION 

A. Evolves chlorine copiously on the addition of 
2 m hydrochloric acid. 

B. When shaken with water and filtered, the filtrate yields 
reaction C characteristic of calcium salts and reaction A 
characteristic of chlorides , Appendix VI* 

ASSAY 

Triturate 4 g with successive small quantities of water > dilute 
to 1000 mL with water and shake thoroughly. Mix 100 mL 
of the resulting suspension with a solution containing 3 g of 
potassium iodide in 100 mL of water, acidify with 5 mL of 
6m acetic acid and titrate the liberated iodine with 
0 *Im sodium thiosulfate VS. Each mL of 0 Am sodium thiosulfate 
FS is equivalent to 3.545 mg of available chlorine, CL 

STORAGE 

On exposure to air Chlorinated Lime becomes moist and 
gradually decomposes, carbon dioxide being absorbed and 
chlorine evolved* 


M. 5-(4-chlorophenyl)-5 '-phenyl- 1,1 '-{hexane- 1 , 6 - 
<%l)dibiguanide, 


Ci 



H 

H 2 N N„ 

T 

NH 


HH NH 

X X 

A s A tf 


N. 1 - {6-Ccarbamimidoylamino)hexyl]-5- 
(4-chl orophenyl) bigu an id e. 



O* 5-(2-dilorophenyI)-5'-(4-chlorophenyl)-l i J '-(hexane-1,6- 
diyljdibiguanide, 


Cl 



P. 4-chloroaniline. 


PftEtf 



Chlormadinone Acetate 

(Ph * Eur. monograph 27Q2) 


404*9 102-22-7 

Action and use 

Progestogen 

PhEi* ___ 


DEFINITION 

6-Chloro-3,20-dioxopregna-4,6-dien“l 7-yl acetate* 

Content 

97*5 per cent to 102*0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetonitrile, slightly 
soluble in ethanol (96 per cent)* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison chlormadinone acetate CRS. 
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TESTS 

Specific optical relation (2.2.7) 

-14.0 to -10.0 (dried substance). 

Dissolve 0,200 g in acemtiirik R and dilute to 10.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (22.29). 

Test solution (a) Dissolve 20 mg of the substance to be 
examined in mobile phase B and dilute to 10.0 mL with 
mobile phase B. 

Test solution (b) Dissolve 10*0 mg of the substance to be 
examined in mobile phase B and dilute to 20,0 mL with 
mobile phase B, 

Reference solution (a) Dissolve 4 mg of chlormadinone acetate 
for system suitability CRS (containing impurities A, B, E 
and K) in mobile phase B and dilute to 2*0 mL with mobile 
phase B. 

Reference solution (b) Dilute 1 *0 mL of test solution (a) to 
100,0 mL with mobile phase B. Dilute 1.0 mL of this 
solution to 10,0 mL with mobile phase B, 

Reference solution (c) Dissolve 5,0 mg of chlormadinone acetate 
impurity G CRS in mobile phase B and dilute to 50.0 mL 
with mobile phase B. Dilute 1.0 mL of the solution to 
50,0 mL with mobile phase B. 

Reference solution (d) Dissolve 10*0 mg of chlormadinone 
acetate CRS in mobile phase B and dilute to 20*0 mL with 
mobile phase B* 

Column: 

— size: 1 = 0.15 m, 0 = 3*0 mm, 

— stationary phase: end-capped extra-dense bonded octadecylsilyl 
silica gel for chromatography R (3*5 pm). 

Mobile phase: 

mobile phase A: water R; 

— mobile phase B\ acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V!V) 

(per cent V/V ) 

0-8 

60 

40 

8 - JO 

6045 

40 ^ 95 

J0-3J 

5 

95 


Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 236 nm. 

Injection 10 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with chlormadinone acetate far system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, E and K; use the 
chromatogram obtained with reference solution (c) to identity 
the peak due to impurity G. 

Relative mention With reference to chlormadinone acetate 
(retention time = about 15 min): impurity K = about 0.75; 
impurity G = about 0.80; impurity A = about 0.95; 
impurity E = about 1.04; impurity' B = about L2. 

System suitability: 

— signal-to-nois* ratio : minimum 35 for the principal peak in 
the chromatogram obtained with reference solution (b); 

— peak-to-wlUy ratio : minimum 1.6, where H p - height 
above the baseline of the peak due to impurity E and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 


chlormadinone acetate in the chromatogram obtained 
with reference solution (a). 

Calculation of percentage contents: 

— correction factor multiply the peak area of impurity K by 
1.7; 

— for impurities E, B and K, use the concentration of 
chlormadinone acetate in reference solution (b); 

— for impurities other than E, B and K, use the 
concentration of impurity G in reference solution {c>* 

Limits: 

— impurity B: maximum 0.2 per cent; 

— impurities A , E, G> K: for each impurity, maximum 
0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,5 per cent; 

— reporting threshold: 0.05 per cent, 

Loss on drying (2.2,22) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C, 

Sul Gated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1 *0 g* 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications. 

Mobile phase Mobile phase B, mobile phase A (45:55 ViV). 
Injection Test solution (b) and reference solution (d). 

Run time Twice the retention time of chlormadinone acetate. 
Retention time Chlormadinone acetate = about 12 min. 
Calculate the percentage content of C^^^qClO^ taking into 
account the assigned content of chlormadinone acetate CRS , 

IMPURITIES 

Specified impurities A, B, E, G, K 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): C y D, 
F, H, l t % L 


A. 6o£*chlorO"3 J 20“dioxopregn-Ten-17-yl acetate, 


B. 2-bromo-6-chloro-3 3 20-dioxopregna-1,4,6-trien* 17-yl 
acetate. 
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C. 6£-chloro-2^methyl-3,20-dioxoprcgn-4-en-17-yI acetate, I- b-chlorQ-3-c\ho^-20^\oprtgn^X5-dknA7-y\ acetate. 




D. 6-chIoro-3,20-dioxopregna-I,4,6-men-17-yl acetate, 



E. 6^romo-3j2(Mioxapregna-4,6-dien-17-yI acetate, 



F, 6^-methyl-3,20-dioxopregn-4-en-17-yl acetate. 



CH 




G, 3,2G-dioxopregn-4-en“17-yI acetate, 



CH 




H, 3-methoxy-20-oxopregna-3,5-dien-17-y] acetate, 


J. 6-chloro 17-hydroxypregna ^1,6-dic ne- 3,20-dione, 



ch 3 


K, 3,20-djoxopregna^4,6-dien-l7-y) acetate, 



L. 6 p-chloro- 3,20-di oxopregn-4-en-17 -y l acetate * 


PhEur 


Chlormethine Hydrochloride 



Me 


CsH„a 2 NdICl 192,5 


55 - 86-7 


Action and use 

Cytotoxic alkylating agent. 

Preparation 

Chlormethine Injection 

DEFINITION 

Chlormethine Hydrochloride is 

bis(2-chloroediyl)methylamine hydrochloride. It contains not 
less than 98.0% and not more than L 01.0% of 
C 5 H n C! 2 N,HCl. 

CHARACTERISTICS 

A white or almost white crystalline powder or mass; 
hygroscopic; vesicant. 

Very soluble in turner. 
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IDENTIFICATION 

A* Dissolve 50 mg in 5 mL of water and add I mL of 
5m sodium hydroxide. Oily globules arc produced which 
dissolve on warming, 

B. Dissolve 50 mg in 5 mL of water and add 0.02 mL of 
potassium temnodomenurate solution, A cream precipitate is 
produced, 

C. Melting point , about 108 , Appendix V A. 

ASSAY 

To 0.2 g add 15 mL of I m ethanolic potassium hydroxide and 
J 5 mL of water and boil under a reflux condenser for 
2 hours. Evaporate the solution to half its volume on a water 
bath, dilute to ISO mL with water, add 3 mL of mm add 
and 50 mL of 0,1m sih^er nitrate PS, shake vigorously and 
filter. Wash the residue with water and titrate the excess of 
silver nitrate in the combined filtrate and washings with 
0.1m ammoniu m thiocyanate TO using 1 mL of ammonium 
mm(u$ sulfate solution R2 as indicator. Each mL of 0.1 m silver 
nitrate TO is equivalent to 0.418 mg of C s Hj iCi 2 N,HQ* 

STORAGE 

Chlormethinc Hydrochloride should be stored at a 
temperature of 8 to 15 . 

LABELUNG 

The label states that the contents of the container are 
strongly vesicant. 


Chlorobutanol * *. 

* * 

Anhydrous Chlorobutanol * 

(Pk Bur. monograph 0382) 

KiC OH 

V 

HjC CCI* 

C^tCIjO 177.5 57-15-8 


Action and use 

Disinfectant preservat ive, 

PfiEur _ 

DEFINITION 

1 5 l»l-Trichloro-2-methylpropan-2-ol. 

Content 

98.0 per cent to 101.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, sublimes readily. 

Solubility 

Slightly soluble in water, very soluble in ethanol 
(96 per cent), soluble in glycerol (85 per cent). 

mp 

About 95 C (without previous drying). 

IDENTIFICATION 

A. Add about 20 mg to a mixture of I mL of pyridine R and 
2 mL of strong sodium hydroxide solution R. Heat in a water- 
bath and shake. Allow to stand. The pyridine layer becomes 
red. 

B. Add about 20 mg to 5 mL of ammoniacal silver nitrate 
solution R and warm slightly. A black precipitate is formed. 

C. To about 20 mg add 3 mL of l M sodium hydroxide and 
shake to dissolve. Add 5 mL of water R and then, slowly, 


2 mL of iodinated potassium iodide solution R. A yellowish 
precipitate is formed. 

D. Water (see Tests), 

TESTS 
Solution S 

Dissolve 5 g in ethanol (96 per cent) R and dilute to 10 mL 
with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution BY* (2.2.2, Method IT). 

Acidity 

To 4 mL of solution S add 15 mL of ethanol (96 per cent) R 
and 0.1 mL of hwmothymol blue solution R], Not more than 
1.0 mL of 0.01 Af sodium hydroxide is required to change the 
colour of the indicator to blue. 

Chlorides (2.4.4) 

Maximum 300 ppm. 

Dissolve 0.17 g in 5 mL of ethanol (96 per cent) R and dilute 
to 15 mL with water R. When preparing the standard, 
replace the 5 mL of water R by 5 mL of ethanol 
(96 per cent) R 
Water (2.5. 12) 

Maximum LO per cent, determined on 2.00 g. 

Sulfaced ash (2.4. J4) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.100 g in 20 mL of ethanol (96 per cent) R . 

Add 10 mL of dilute sodium hydroxide solution R, heat in a 
water-bath for 5 min and cool. Add 20 mL of dilute nitric 
add R, 25.0 mL of 0.1 M silver nitrate and 2 mL of dibutyl 
phthalate R and shake vigorously. Add 2 mL of ferric 
ammonium sulfate solution R2 and titrate with 0.1 Af 
ammonium thiocyanate until an orange colour is obtained. 

1 mL of 0, l M silver nitrate is equivalent to 5.92 mg 

of c 4 h 7 ci*o. 


STORAGE 

In an airtight container. 


RlEur 


Chlorobutanol Hemihydrate 

.vote: The name Chlorobutanol was formerly used in 
the United Kingdom. 

(Ph. Eur. monograph 0383) 



H a c OH 

V 

H a C COj 


’4«W0 


C 4 H 7 CL0 > , /jH 2 0 186.5 6001-64-5 

Action and use 

Disinfectant preservative. 

---— 

DEFINITION 

1,1,1 -Trichlun5-2-methylpropan-2-ol hemihydrate. 

Content 

98,0 per cent to 101,0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, sublimes readily. 

Solubility 

Slightly soluble in water, very soluble in ethanol 
(96 per cent), soluble in glycerol (85 per cent). 

mp 

About 78 C (without previous drying). 

IDENTIFICATION 

A. Add about 20 mg to a mixture of 1 mL of pyridine R and 
2 mL of strong sodium hydroxide solution R. Heat in a water- 
bath and shake. Allow to stand. The pyridine layer becomes 
red. 

B. Add about 20 mg to 5 mL of ammoniacal silver nitrate 
solution R and warm slightly. A black precipitate is formed. 

C. To about 20 mg add 3 mL of l M sodium hydroxide and 
shake to dissolve. Add 5 mL of water R and then, slowly, 

2 mL of iodinated potassium iodide solution R. A yellowish 
precipitate is formed. 

D* Water (see Tests). 

TESTS 
Solution S 

Dissolve 5 g in ethanol (96 per cent) R and dilute to 10 mL 
with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2,2.1) and not more intensely coloured than 
reference solution BY 5 (2,2,2, Method IF). 

Acidity 

To 4 mL of solution S add 15 mL of ethanol (96 per cent) R 
and 0.1 mL of hromothymol blue solution RL Not more than 
1.0 mL of 0.01 M sodium hydroxide is required to change the 
colour of the indicator to blue. 

Chlorides (2.4.4) 

Maximum 100 ppm. 

To 1 mL of solution S add 4 mL of ethanol (96 per cent) R 
and dilute to 15 mL with water R. When preparing the 
standard, replace the 5 mL of water R by 5 mL of ethanol 
(96 per cent) R. 

Water (2.5,12) 

4.5 per cent to 5.5 per cent, determined on 0.300 g. 

Sul fated ash (2.4.14) 

Maximum 0. 1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.100 g in 20 mL of ethanol (96 per cent) R. 

Add 10 mL of dilute sodium hydroxide solution R, heat in a 
water-bath for 5 min and cool. Add 20 mL of dilute nitric 
acid R, 25.0 mL of 0.1 M silver nitrate and 2 mL of dibutyl 
phthalate R and shake vigorously. Add 2 mL of ferric 
ammonium sulfate solution R2 and titrate with 0.1 M 
ammonium thiocyanate until an orange colour is obtained. 

1 mL of 0J M silver nitrate is equivalent to 5.92 mg 
of QH 7 C1 3 0. 

STORAGE 

In an airtight container. 


PhEur 


Chlorocresol 

(Ph, Bur. monograph 0384) 



ch 3 


C 7 H 7 C10 142.6 59-50-7 

Action and use 

Antiseptic; antimicrobial preservative. 

PhEur ____ 

DEFINITION 

4-Chloro-3-methylphenol. 

Content 

98.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline pow r der or compacted 
crystalline masses supplied as pellets or colourless or white 
crystals. 

Solubility 

Slightly soluble in water, very soluble in ethanol 
(96 per cent), freely soluble in fatty oils. It dissolves in 
solutions of alkali hydroxides. 

IDENTIFICATION 

A. Melting point (2.2.14): 64 C to 67 °C. 

B. To 0.1 g add 0.2 mL of benzoyl chloride R and 0.5 mL of 
dilute sodium hydroxide solution R. Shake vigorously until a 
white, crystalline precipitate is formed. Add 5 mL of water R 
and filter. The precipitate, rccrystallised from 5 mL of 
methanol R and dried at 70 C, melts (2.2,14) at 85 C to 
88 C. 

C. To 5 mL of solution S (see Tests) add 0.1 mL of ferric 
chloride solution RL A bluish colour is produced. 

TESTS 
Solution S 

To 3.0 g, finely powdered, add 60 mL of carbon dioxide-free 
water R y shake for 2 min and filter. 

Appearance of solution 

The solution is clear (2.2,1) and not more intensely coloured 
than reference solution BY 6 (2.2.2, Method 11), 

Dissolve L25 g in ethanol (96 per cent) R and dilute to 
25 mL with the same solvent. 

Acidity 

To lOmLof solution S add 0.1 mL of methyl red solution R, 
The solution is orange or red. Not more than 0,2 mL of 
0.01 M sodium hydroxide is required to produce a pure yellow 
colour. 

Related substances 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution Dissolve 1.0 g of the substance to be examined 
in acetone R and dilute to 100 mL with the same solvent. 
Reference solution Dilute 1.0 mL of the test solution to 
100.0 mL with acetone R. Dilute 5.0 mL of this solution to 
100.0 mL with acetone R. 

Column: 

— material: glass; 

— size: l - 1.80 m, 0 = 3-4 mm; 
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— stationary phase, silanised diatomaceous earth for gas 
chromatography R impregnated with 3-5 per cent mint of 
polymethylphenylsiloxane R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mL/min. 

Temperature: 

— column: 125 °C; 

— injection pan: 210 °C; 

— detector. 230 3 C. 

Detection Flame ionisation. 

Run time 3 times the retention time of chlorocresol. 

Retention time Chlorocresol = about 8 min. 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 1 per cent; 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with the reference solution 
(0.05 per cent). 

Non-volatile matter 
Maximum 0.1 per cent. 

Evaporate 2.0 g to dryness on a water-bath and dry the 
residue at 100-105 °C. The residue weighs not more than 
2 mg. 

ASSAY 

In a ground-glass-stoppered flask* dissolve 70.0 mg in 30 mL 
of glacial acetic acid i?. Add 25.0 mL of 0.0167 M potassium 
bromatej 20 mL of a 150 g/L solution of potassium bromide R 
and 10 mL of hydrochloric acid R. Allow to stand protected 
from light for 15 min. Add 1 g of potassium iodide R and 
100 mL of water R. Titrate with 0.1 At sodium thiosulfate, 
shaking vigorously and using 1 mL of starch solution R , added 
towards the end of the titration, as indicator. Carry out a 
blank titration. 

1 mL of 0.0167 M potassium bromate is equivalent to 
3.565 mg of C 7 H 7 C10. 

STORAGE 

Protected from light. 

_ _ __ PtrEw 


Chloroquine Phosphate 

(Ph. Eur. monograph 0544) 



C 18 H3 2 eLN30 8 P 2 515.9 50-63-5 

Action and use 
Antiprotozoal (malaria). 

Preparation 

Chloroquine Phosphate Tablets 

PfiEur _ _ __________ 

DEFINITION 

Chloroquine phosphate contains not less than 98.5 per cent 
and not more than the equivalent of 10L0 per cent of N 4 - 
(7-chloroquinolin-4-y 1) -N 1 , N 1 -diethy Ipentane-1,4-diamine 


bis (dihydrogen phosphate), calculated with reference to the 
dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, hygroscopic, 
freely soluble in water, very slightly soluble in alcohol and in 
methanol. 

It exists in 2 forms, one of which melts at about 195 Z C and 
the other at about 218 °C. 

IDENTIFICATION 

First identification B ) D. 

Second identification A> C, D. 

A. Dissolve 0.100 g in water R and dilute to 100.0 mL with 
the same solvent. Dilute L0 mL of this solution to 100.0 mL 
with water R. Examined between 210 nm and 370 nm 
(2.2.25), the solution shows absorption maxima at 220 nm, 
235 nm, 256 nm, 329 nm and 342 nm. The specific 
absorbances at the maxima are respectively 600 to 660, 

350 to 390, 300 to 330, 325 to 355 and 360 to 390. 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with the 
base isolated from chloroquine sulfate CRS , Record the spectra 
using solutions prepared as follows: dissolve separately 0.1 g 
of the substance to be examined and 80 mg of the reference 
substance in 10 mL of water R, add 2 mL of dilute sodium 
hydroxide solution R and shake with 2 quantities, each of 

20 mL of methylene chloride i?; combine the organic layers, 
wash with water R y dry over anhydrous sodium sulfate R z 
evaporate to dryness and dissolve the residues separately, 
each in 2 mL of methylene chloride R. 

C. Dissolve 25 mg in 20 mL of water R and add 8 mL of 
picric acid solution RL The precipitate, washed with water R. 
with alcohol R and finally with methylene chloride R y melts 
(2.2T 4) at 206-209 C, 

D. Dissolve 0,1 g in 10 mL of water R y add 2 mL of dilute 
sodium hydroxide solution R and shake with 2 quantities, each 
of 20 mL of methylene chloride R. The aqueous layer, 
acidified by the addition of nitric acid R y gives reaction (b) of 
phosphates (2.3,1). 

TESTS 
Solution S 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and nor more intensely coloured 
than reference solution BY 5 or GY^ (2.2.2, Method IT). 

pH (2.2.3) 

The pH of solution S is 3.8 to 4,3. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 2 5 4 7? as the coating substance. 

Test solution Dissolve 0.50 g of the substance to be examined 
in water R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dilute 1 mL of the test solution to 
100 mL with water R. 

Reference solution (b) Dilute 5 mL of reference solution (a) to 
10 mL with water R. 

Apply to the plate 2 pL of each solution. Develop over a 
path of 12 cm using a mixture of 10 volumes of 
diethylamine R y 40 volumes of cyclohexane R and 50 volumes 
of chloroform R . Allow the plate to dry in air. Examine in 
ultraviolet light at 254 nm. Any spot in the chromatogram 
obtained with the test solution, apart from the principal spot. 
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is nor more intense than the spot in the chromatogram 
obtained with reference solution (a) (L0 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Heavy metals (, 2.4,8) 

Dissolve 2.0 gin 10 mL of water R. Add 5 mL of concentrated 
ammonia R and shake with 40 mL of methylene chloride R. 
Filter the aqueous layer and neutralise the filtrate with glacial 
acetic acid R. Heat on a water-bath to eliminate methylene 
chloride, allow to cool and dilute to 20.0 mL with water R , 

12 mL of this solution complies with test A for heavy' metals 
(20 ppm). Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Loss on drying {2*232) 

Maximum 2.0 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve 0.200 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid determining the end-point 
potentiometrically (2.230). 

1 mL of 0A M perchloric arid is equivalent to 25.79 mg of 
C | sHg^ClN^OgP2' 

STORAGE 

In an airtight containers protected from light, 

__________ PhEur 


Chloroquine Sulfate 

Chloroquine Sulphate 

(Ph. Eur. monograph 0545) 



C^HsttClN^SjHaO 436.0 132-73-0 

Action and use 

An tipro tozoal (malari a). 

Preparations 

Chloroquine Sulfate Injection 
Chloroquine Sulfate Tablets 

PtiBr. ______ 

DEFINITION 

Chloroquine sulfate contains not less than 98.5 per cent and 
not more than the equivalent of 10L0 per cent of N 4 - 
(7-chloroquinolin-4-yl)-A ?rJ ) iV'-diethylpentane-1 3 4-diamine 
sulfate, calculated with reference to the anhydrous substance. 

CHARACTERS 

A white or almost white, crystalline powder, freely soluble in 
water and in methanol, very slightly soluble in ethanol 
(96 per cent). 

It melts at about 208 C (instantaneous method). 

IDENTIFICATION 

First identification B> D. 

Second identification A, C, D, 


A. Dissolve 0.100 g in water R and dilute to 100.0 mL with 
the same solvent. Dilute 1.0 mL of this solution to 100.0 mL 
with water R. Examined between 210 nm and 370 nm 
(2.2.25), the solution shows absorption maxima at 220 nm, 
235 nm, 256 nm, 329 nm and 342 nm. The specific 
absorbances at the maxima are respectively 730 to 810, 

430 to 470, 370 to 410, 400 to 440 and 430 to 470. 

B, Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with the 
base isolated from chloroquine sulfate CRS. Record the spectra 
using solutions prepared as follows: dissolve separately 0.1 g 
of the substance to be examined and of the reference 
substance in 10 mL of water R, add 2 mL of dilute sodium 
hydroxide solution R and shake with 2 quantities, each of 

20 mL, of methylene chloride R; combine the organic layers, 
wash with water R, dry over anhydrous sodium sulfate R, 
evaporate to dryness and dissolve the residues separately each 
in 2 mL of methylene chloride R. 

C, Dissolve 25 mg in 20 mL of water R and add 8 mL of 
picric arid solution RL The precipitate, washed with water R, 
with ethanol (96 per cent) R and finally with ether R> melts 
(2.2. 14) at 206 °C to 209 °C. 

D. It gives reaction (a) of sulfates (23.1). 

TESTS 
Solution S 

Dissolve 2,0 g in carbon dioxide free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. 1) and not more intensely coloured 
than reference solution BY 5 or GY 5 (2.2.2, Method II). 

pH (233) 

The pH of solution S is 4,0 to 5.0. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF254 R as the coating substance. 

Test solution Dissolve 0,50 g of the substance to be examined 
in water R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dilute 1 mL of the test solution to 
100 mL with water R , 

Reference solution (b) Dilute 5 mL of reference solution (a) to 
10 mL with water R. 

Apply separately to the plate 2 pL of each solution. Develop 
over a path of 12 cm using a mixture of 10 volumes of 
diethylamine R, 40 volumes of cyclohexane R and 50 volumes 
of methylene chloride R. Allow the plate to dry in air. Examine 
in ultraviolet light at 254 nm. Any spot in the chromatogram 
obtained with the test solution, apart from the principal spot, 
is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (1.0 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Heavy metals (2.4.8) 

Dissolve 2.0 g in 10 mL of water R. Add 5 mL of 
concentrated ammonia R and shake with 40 mL of ether R. 
Filter the aqueous layer and neutralise the filtrate with glacial 
acetic arid R. Heatona water-bath to eliminate ether, allow 
to cool and dilute to 20.0 mL with water R. 12 mL of this 
solution complies with test A (20 ppm). Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Water (2.5J2) 

3.0 per cent to 5.0 per cent, determined on 0,500 g. 


* * * 

* * 

* * 

***** 
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Sulfated ash (. 2.4.14} 

Not more than 0.1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0.400 g in 50 mL of anhydrous acetic add R, Titrate 
with 0.1 M perchloric acid determining the end-point 
potentiometrically (2.2.20), 

l raL of 0. I M perchloric add is equivalent to 41.8 mg of 
C )8 H 28 C1N 3 0 4 S, 

STORAGE 

Store in an airtight container, protected from light. 

-—-- PtiEur 


Chloroxylenol 


OH 



Cl 

C«H 9 C10 156,6 88-04-0 

Action and use 

Antiseptic, 

Preparation 

Chloroxylenol Solution 

DEFINITION 

Chloroxylenol is 4-chloro-3,5-xyienol. It contains not less 
than 98.0% and not more than 103.0% of C a H 4 ClO. 

CHARACTERISTICS 

White or cream crystals or crystalline powder. It is volatile in 
steam. 

Very slightly soluble in water, freely soluble in ethanol (96%); 
soluble in ether, in tcrpenes and in fixed oils. It dissolves in 
solutions of the alkali hydroxides. 

IDENTIFICATION 

The infrared absorption spectrum 5 Appendix II A, is concordant 
with the reference spectrum of chloroxylenol (RS 055), 

TESTS 

Melting point 

114 c to 116°, Appendix V A. 

T etrachlor oethylene 

Carry out the method for gas chromatography, 

Appendix III B, using the following solutions. Prepare a 
0.2% v/v solution of butanol (internal standard) in methanol 
(solution A), 

(1) To 4 g of the substance being examined, add 5 mL of 
solution A and dilute to 25 mL with methanol 

(2) To 5 mL of a 0.2% v/v solution of tetrachloroethylene in 
methanol} add 5 mL of solution A and dilute to 25 mL with 
methanol (equivalent to 0.06488% w/v of letrachloroethykne in 
methanol). 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a fused silica capillary column (30 m x 0,53 mm) 
bonded with a 1 pm film of polyethylene glycol 20,000 (RH- 
Wax is suitable). 

(b) Use hydrogen as the carrier gas at 2 mL per minute. 

(c) Use the gradient conditions described below. 

(d) Use an inlet temperature of 240'. 


(e) Use a flame ionisation detector at a temperature of 280 . 

(f) Inject 0.5 pL of each solution, 

(g) Use a split ratio of 1:20. 


Time 

(Minutes) 

Temperature 

Comment 

0 - 4 

70° 

isothermal 

4-5 

70°-*210° 

linear increase 

5-15 

210 

isothermal 

15 - 18 

210°-*70 c 

linear gradient 

18-20 

70° 

re-equilibration 


SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (2), the resolution between the peaks due to 
tetrachloroethylene and the internal standard is at least 1.5. 

LIMITS 

In the chromatogram obtained with solution (1), the ratio of 
any peak due to tetrachloroethylene to that of the internal 
standard is not greater than the corresponding ratio obtained 
in the chromatogram obtained with solution (2) (0.4%). 

Related substances 

Carry out the method for gas chromatography. 

Appendix III B, using the following solutions in chloroform. 

(!) 2,0% w/v of the substance being examined, 

(2) 2,0% w/v of the substance being examined and 
0.040% w/v of 4-chloro--o-cresol (internal standard). 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (L5 m x 4 mm) packed with acid- 
washed diatomaceous support (80 to 100 mesh) coated with 3% 
w/w of polyethylene glycol (Carbowax 20M is suitable). 

(b) Use nitrogen as the carrier gas at 40 mL per minute, 

(c) Use isothermal conditions maintained at 160 . 

(d) Use an inlet temperature of 200 . 

(e) Use a flame ionisation detector at a temperature of 300°. 

(f) Inject 1 pL of each solution. 

SYSTEM SUITABILITY 

The test is not valid unless, in die chromatogram obtained 
with solution (2), the resolution between the peaks due to 
chloroxylenol and 4-chlorcKO-cresol is at least 1,5 

LIMITS 

In the chromatogram obtained with solution (2) the sum of 
the areas of any secondary peaks is not greater than the area of 
the peak due to the internal standard, 

ASSAY 

Dissolve 70 mg in 30 mL of glacial acetic add , add 25 mL of 
0.0167 m potassium bromaze KS, 20 mL of a 15% w/v solution 
of potassium bromide and 10 mL of hydrochloric add , stopper 
the flask and allow to stand protected from light for 
15 minutes. Add 1 g of potassium iodide and 100 mL of water 
and titrate with QJm sodium thiosulfate VS, shaking vigorously 
and using 1 mL of starch solution, added towards the end of 
the titration, as indicator. Repeat the operation without the 
substance being examined. The difference between the 
titrations represents the amount of potassium bromate 
required. Each mL of 0.0167 m potassium bromate LS is 
equivalent to 3.915 mg of QjH^ClO. 
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Chlorphenamine Maleate 

*** 

* * 

* ★ 

(Pfn Ear. monograph 0386) 

^*** 

n* 

' — \ H and enantiomer , 

xo 3 h 

( 


XOjH 



QoHjjCINzO., 390.9 

113-92-8 


Action and use 

Histamine Hi receptor antagonist; antihistamine. 
Preparations 
Chlorphenamine Injection 
Chlorphenamine Oral Solution 
Chlorphenamine Tablets 

PtiEtr _ 

DEFINITION 

(3RS) -3-{4^Ch Joroph eny 1 ) -NJV-diincthyl- 3- (pyridin- 2 - 
y l)propan- 1 -amine hydrogen (Z)-butenedioate. 

Content 

98,0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, 

Solubility 

Freely soluble in water* soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Melting point (2,2/4): 130 °C to 135 X. 

B. Infrared absorption spec cropho tome try 1 (2.2.24), 
Comparison chlorphenamine maleate CRS. 

C. Optical rotation (see Tests). 

TESTS 
Solution S 

Dissolve 2,0 g in water R and dilute to 20,0 mL with the 
same solvent. 

Appearance of solution 

Solution S is dear (2,2 /) and not more intensely coloured 
than reference solution BY e (2.2,2, Method II), 

Optical rotation (2,27) 

- 0 . 10 ° to + 0 . 10 °, determined on solution S, 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase, 

Reference solution (a) Dilute 0.5 mL of the test solution to 
100,0 mL with the mobile phase. 

Reference solution (h) Dilute 1,0 mL of reference solution (a) 
to 1 0.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of chlorphenamine 
impurity C CRS in 5 mL of the test solution and dilute to 
50.0 mL with the mobile phase. Dilute 2 mL of this solution 
to 20 mL with the mobile phase. 

Reference solution (d) Dissolve 5 mg of 2 y 2'-dipyndylarmne R 
(impurity B) in the mobile phase and dilute to 100 mL with 
the mobile phase. 


Reference solution (e) Dissolve the contents of a vial of 
chlorphenamine impurity A CRS in 2 mL of the test solution. 
Sonicate for 5 min. 

Column: 

— size: l = 0.30 m s 0 - 3.9 mm; 

— stationary* phase : octadecybilyl silica gel for chromatography R 
(10 pm). 

Mobile phase Mix 20 volumes of acetonitrile R and 80 volumes 
of a 8,57 gL solution of ammonium dthydro gen phosphate R 
previously adjusted to pH 3.0 with phosphoric acid R, 

Flow rate 1.2 mUmin, 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL. 

Run time 3.5 times the retention time of chlorphenamine. 
Relative retention With reference to chlorphenamine (retention 
time = about 11 min): maleic add = about 0 , 2 ; 
impurity A = about 0,3; impurity B = about 0,4; 
impurity C = about 0,9; impurity D = about 3.0. 

System suitability, reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
impurity C and chlorphenamine. 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 1.5; 
impurity B = 1 .4; 

— impurity* A: not more than 0,4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— impurities B t C, D: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0,1 per cent); 

— unspecified impurities-, for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0,10 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,05 per cent); disregard the peaks due to the blank and 
maleic acid. 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

1,0 g complies with test C, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 4 h. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0,150 g in 25 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiometrically (2,2.20). 

1 mL of 0.JM perchloric acid is equivalent to 19.54 mg 
of C 2 QH 23 CINVQ 4 , 

STORAGE 

Protected from light. 
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IMPURITIES 

Specified impurities: A, B, C, D. 


a 


h 3 c^ 



cn 


M 

ch 3 




Chk 


A. 2-(4-chloropheny 1)^4-(dimethylamino)-2- [2- 
(dimethy 1 amino) ethyl | h utaneni trile 3 



B, AHp>Tidin-2-yl)pyridin’2-amine (2 J 2 J 'dipyridylamineJ 1 


a 



„CH, 


and enanliomer 


C, C3/?S)-3-(4-chlorophenyl)-iV-m€thy]-3-(pyridin-2- 
yl)propan-1 -amine, 



D . (2 RS) -2-(4-ch Io ropheny 1) -4-(dimcthylamino) -2-(pyridin- 
2-yl)butanenitriic. 

___ m&r 


Chlorpromazine 



50-53-3 


IDENTIFICATION 

A. The infrared absorption spectrum , Appendix 0 A, is 
concordant with the reference spectrum of chlorpromazine 
(RS 056). 

B, Complies with the rest for identification of phmnkiazma t 
Appendix JH A, using chlorpromazine hydrochloride BPCRS to 
prepare reference solution. 

TESTS 
Melting point 

56' to 58% Appendix V A. 

Related substances 

Complies with the test for related substances in phenothsazmes t 
Appendix III A, using mobile phase A . 

Loss on drying 

When dried to constant weight over phosphorus pemoxuk at a 
pressure nor exceeding 0.7 kPa, loses not more than 0.5% of 
its weight. Use 1 g. 

Sulfatcd ash 

Not more than 0,l% 5 Appendix IX A. 

ASSAY 

Dissolve 0.8 g in 300 mL of acetone and carry out Method 1 
for non-aqueous titration. Appendix VIII A, using 3 mL of a 
saturated solution of methyl orange in acetone as indicator. 
Each mL of 0.1m perchloric acid VS is equivalent to 31,89 mg 
ofC n H^ClN 2 S. 

STORAGE 

Chlorpromazine should be protected from light. 


Chlorpromazine Hydrochloride 

(Ph. Eur. monograph 0475) 



C 17 Ha,Ci 2 N 2 S 355.3 69-09-0 


Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparations 

Chlorpromazine Injection 
Chlorpromazine Oral Solution 
Chlorpromazine Tablets 


Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparation 

Chlorpromazine Suppositories 

DEFINITION 

Chi orprom azine is [ 3 - (2 -chi oropheno th iazin-1 Q-yl) propyl] - 
dime thy laminc. It contains not less than 99.0% and not more 
than 101.0% of CnHitiClN^S, calculated with reference to 
the dried substance. 

CHARACTERISTICS 

A white or creamy white powder or waxy solid. 

Practically insoluble in rearer; freely soluble in ethanol (96%) 
and in ether. 


PhEur, ___ 

DEFINITION 

3-(2-Chtoro-l 0/Y-phenothiazin-10-yl)-Ayv-dimethylpropan- 
l -amine hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 
It decomposes on exposure to air and light. 

It shows polymorphism (5.9), 
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IDENTIFICATION 

First identification £, D. 

Second identification A p C t D. 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25), Impure die solutions protected from bright tight and 
measure the absorbances immediately. 

Test solution Dissolve 50,0 mg in a 10.3 gT solution of 
hydrochloric acid R and dilute to 500,0 mL with the same 
solution. Dilute 5,0 mLof the solution to 100.0 mL with a 
10.3 g/L solution of hydrochloric acid R. 

Spectral range 230-340 nm. 

Absorption maxima At 254 nm and 306 nm. 

Specific absorbance at the absorption maximum at 254 nm 
890 to 960. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation 60 g/L solutions in methylene chloride R using a 
0,1 mm cell. 

Comparison chlorpromazine hydrochloride CRS. 

C. Identification of phenothiazines by thin-layer 
chromatography {2.3.3): use chhrpwmazine hydrochloride CRS 
to prepare the reference solution, 

D. It gives reaction (b) of chlorides (2.3.1). 

TESTS 

pH (2. 2.3) 

3.5 to 4.5. Cany out the test protected from light and use freshly 
prepared solutions. 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Impurity F 

Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use and protect from light , 

Solvent mixture diethylamine R, methanol R (5:95 VlV). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 5.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve the contents of a vial of 
chlorpromazine impurity F CRS in 2,0 mL of the solvent 
mixture. 

Reference solution (b) Dilute 300 pL of reference solution (a) 
to 10.0 mLwkh the solvent mixture. 

Reference solution (c) Dissolve 0,10 g of the substance to be 
examined in the solvent mixture, add 1.0 mL of reference 
solution (a) and dilute to 5.0 mL with the solvent mixture. 
Plate TLC silica gel F 2 m plate R. 

Mobile phase acetone R y diethylamine R t cyclohexane R 
(10:10:80 V/VIV ). 

Application 10 |iL of the test solution and reference 
solutions (b) and (c). 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Retardation factors Impurity F - about 0.5; 
chlorpromazine - about 0.6. 

System suitability: reference solution (c): 

— the chromatogram show's 2 dearly separated spots due to 
impurity F and chlorpromazine. 

Limit: 

— impurity F: any spot due to impurity F is not more intense 
than the spot in the chromatogram obtained with 
reference solution (b) (0.15 per cent). 


Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and pmttct from light 
Test solution Dissolve 40.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mLwith 
the mobile phase. 

Reference solution (a) Dissolve 4 mg of chlorpromazine 
impurity D CRS in the mobile phase and dilute to 10.0 mL 
with the mobile phase. To 1 mL of the solution add 1 mL of 
the test solution and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
20.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 4.0 mg of chlorpromazine 
impurity A CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute 1.0 mL of the solution to 
100.0 mL with the mobile phase. 

Reference solution (d) Dissolve 4 mg of promazine 
hydrochloride CRS (impurity Q and 4.0 mg of chlorpromazine 
impurity E CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute l .0 mL of the solution to 
100.0 mL with the mobile phase. 

Column: 

— size: l — 0.25 m, 0 = 4,0 mm; 

— stationary phase : base-deactivated octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 0.2 volumes of thiodiethylene glycol R with 
50 volumes of acetonitrile R and 50 volumes of a 
0.5 per cent VlV solution of trifiuoroaceiic acid R previously 
adjusted to pH 5.3 with ictramethykthylmediamine R. 

Fimo rate 1.0 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 1 0 pL. 

Run time 4 times the retention time of chlorpromazine. 
Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peak due to 
impurity A; use the chromatogram obtained with reference 
solution (d) to identify the peaks due to impurities C and E; 
use the chromatograin obtained with reference solution (a) to 
identify the peak due to impurity D, 

Relative retention With reference to chlorpromazine (retention 
time = about 8 min): impurity A = about 0.4; 
impurity' B - about 0.5; impurity C - about 0.7; 
impurity D = about 0.9; impurity' E = about 3.4, 

System suitability: reference solution (a): 

- resolution : minimum 2.0 between the peaks due to 
impurity D and chlorpromazine. 

Limits: 

— impurities B , C f D: for each impurity, not more than 
0.6 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— impurity A: not more than 1.5 rimes the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.15 per cent); 

— impurity B\ not more than 1.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (d) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: maximum 1.0 per cent; 
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— disregard limit : 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(0 05 per cent). 

Heavy metals (2.4,8) 

Maximum 1 0 ppm. 

Solvent water R. 

0,25 g complies with test H, Prepare the reference solution 
using 0,25 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sul fa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0,250 g in a mixture of 5.0 mL of 0.1 M hydrochloric 
acid and 50 mL of ethanol (96 per cent) R , Carry out a 
potentiometric titration (2.2.20), using 0.1M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 35.53 mg of 

Cj 7 H 20 CLN 2 S. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 



A. 3 -(2-chloro-10if-ph cno thi azin- 10-y 1) -N>N- 
dimethylpropan- 1 -amine S-oxide (chlorpromazine sulfoxide), 



B. N- [3-(2-chloro-1O/Z-phenothiazin-1 Q-y 1)propyl] -N$,N ; - 
trimethylpropane- 1 ,3 -di am ine. 



C, 3-( 10 H-phenothiazin -1 Q-yl)-iY,A-dimethyl propan -1 -amine 
(promazine). 



D. 3- (2-chloro -1 Q/f-phenothiazi n- 1 0-y 1) -JV-me thy Ipropan -1 
amine (desmediylchlorpromazine). 



F. 3-(4-chloro- 10 //-ph eno thiazin- 1 Q-yl) -N S N- 
dime thy Ipropan -1 -amine. 


PtiEur 


Chlorpropamide 

(Ph. Eur. monograph 1087) 


+ * * 


* 

k # 

*, * 


O O V 

V' X 




C ;o H^C1N 2 0 3 S 


276.7 


94-20-2 


Action and use 

Inhibition of ATP-dcpendcnt potassium channels 
(sulfonylurea); treatment of diabetes nielli tus. 

Preparation 

Chlorpropamide Tablets 


PfiEir^ ___.____ 

DEFINITION 

Chlorpropamide contains not less than 99.0 per cent and not 
more than the equivalent of 101 0 per cent of 
1 - [ (4-chloropheny 1) sulfony 1] - 3 -propyl ure a, c al cu lated with 
reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, practically 
insoluble in water, freely soluble in acetone and in methylene 
chloride, soluble in alcohol. It dissolves in dilute solutions of 
alkali hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification C } D 
Second identification A, B> D 

A. Melting point (2.2.14): 126 °C to 130 *C. 

B. Dissolve 0.10 g in methanol R and dilute to 50.0 mL with 
the same solvent. Dilute 5,0 mL of the solution to 1 00.0 mL 
with 0.01 M hydrochloric acid. Dilute 1 0.0 mL of the solution 
to 100.0 mL with 0.01 M hydrochloric acid. Examined 
between 220 nm and 350 nm (2,2.25), the solution shows an 
absorption maximum at 232 nm. The specific absorption at 
the maximum is 570 to 630. 

C. Examine by infrared absorption spectrophotometry 
(2.2.24) , comparing with the spectrum obtained with 
chlorpropamide CRS , Examine the substances prepared as 
discs. If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance in 
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methylene chloride R, evaporate to dryness and record the new 
spectra using the residues, 

D, Heat 0,1 g with 2 g of anhydrous sodium carbonate R until 
a dull red colour appears for 10 min. Allow to cool, extract 
the residue with about 5 mL of water R, dilute to 10 mL 
with water R and filter. The solution gives the reaction (a) of 
chloride {23.1), 

TESTS 

Related substances 

Examine by thin-layer chromatography (2.2*27), using a 
suitable silica gel as the coating substance. 

Test solution Dissolve 0.50 g of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 15 mg of 4- 
chlorobaizenemlfonamide R (chlorpropamide impurity A) in 
acetone R and dilute to 100 mL with the same solvent. 
Reference solution (b) Dissolve 15 mg of chlorpropamide 
impurity B CRS in acetone R and dilute to 100 mL with the 
same solvent. 

Reference solution (c) Dilute 03 mL of the test solution to 
100 mL with acetone R. 

Reference solution (d) Dilute 5 mL of reference solution (c) to 
15 mL with acetone R> 

Reference solution (e) Dissolve 0 JO g of the substance to be 
examined, 5 mg of 4-cMortsbenzenesu^tmamuk R and 5 mg of 
chlorpropamide impurity B CRS in acetone R and dilute to 
10 mL with the same solvent* 

Apply to the plate 5 of each solution. Develop over a 
path of 15 cm using a mixture of 11.5 volumes of 
concentrated ammonia /?, 30 volumes of cyclohexane /?> 

50 volumes of methanol R and 1 CD volumes of methylene 
chloride R, Allow the plate to dry in a current of cold air, heat 
at 110 °C for 10 min. At the bottom of a chromatographic 
tank, place an evaporating dish containing a mixture of 

1 volume of hydrochloric acid R , 1 volume of water R and 

2 volumes of a 50 g L solution of potassium permanganate R t 
close the tank and allow to stand for 15 min. Place the dried 
hot plate in the tank and close the tank. Leave the plate in 
contact with the chlorine vapour for 2 min. Withdraw the 
plate and place it in a current of cold air until the excess of 
chlorine is removed and an area of coating below the points 
of application does not give a blue colour with a drop of 
potassium iodide and starch solution R. Spray with potassium 
iodide and starch solution R. In the chromatogram obtained 
with the test solution: any spot corresponding to impurity A 
is not more intense chan the spot in the chromatogram 
obtained with reference solution (a) (0*3 per cent); any spot 
corresponding to impurity B is not more interne than the 
spot in the chromatogram obtained with reference 
solution (b) (03 per cent); any spot, apart from the principal 
spot and any spot corresponding to impurity A and B, is not 
more intense than the spot in the chromatogram obtained 
with reference solution (c) (03 per cent); not more than two 
such spots arc more intense than the spot in the 
chromatogram obtained with reference solution (d) 

(0*1 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) shows three dearly 
separated spots with approximate Rp values of 0*4* 0.6 and 
0,9 corresponding to chlorpropamide, impurity A and 
impurity' B respectively* 

Heavy' metals (238) 

Dissolve 2.0 g in a mixture of 15 volumes of water R and 
85 volumes of acetone R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies with 


test B for heavy metals (20 ppm). Prepare the reference 
solution using lead standard solution (2 ppm Pb) prepared 
by diluting lead standard solution (100 ppm Pb) R with a 
mixture of 15 volumes of water R and 85 volumes of 
acetone R, 

Loss on drying (2.232) 

Not more than 0,5 per cent, determined on 1.000 g bv 
drying in an oven at 100 to 105 °C* 

Sulfated ash ( 2.4.14) 

Not more than 0.1 per cent, determined on 3 *0 g, 

ASSAY 

Dissolve 0.250 g in 50 mL of alcohol R previously neutralised 
using phemlphthalein solution Rl as indicator and add 25 mL 
of water R. Titrate with 0A M sodium hydroxide until a pink 
colour is obtained. 

1 mL of 0A M sodium hydroxide is equivalent to 27.67 mg of 
C io H 13 C1N 2 0 3 S. 

STORAGE 

Store protected horn light. 

IMPURITIES 


o o 

IMF 




H 


A. R - H; 4-chlorobenzcncsulfonamide, 

G, R = CO-NH 2 : [(4-chlorophenyI)sulfonyl]urea. 




B. 1 ,3-dipropyturea, 


PhBur 


Chlorprothixene Hydrochloride 

(Ph. Eur * monograph 0815) 



Action and use 

Dopamine receptor antagonist; neuroleptic. 

PhEur. _______ 

DEFINITION 

(^)-3-(2-Chloro-9/f-thioxanthen-9-ylidcne)-N,iV- 
dimethylpropan-1 -amine hydrochloride. 

Content 

99,0 per cent to 101*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline pourder. 
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Solubility 

Soluble in water and in ethanol (96 per cent), slightly soluble 
in methylene chloride* 


50 volumes of methanol R> 400 volumes of acetonitrile R and 
550 volumes of distilled water R. 

Flow rate 1.5 mLmin. 


mp 

About 220 rj C. 

IDENTIFICATION 

First identification A, E 
Second identification B } C, D 3 E 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dissolve 25 mg in 1 mL of water R. Add 0.1 mL 
of dilute sodium hydroxide solution R. Shake with 2 mL of 
methylene chloride R. Separate the organic layer and wash with 
0.5 mL of water R. Evaporate the organic layer to dryness 
and dry the residue at 40-50 °C. Examine the residues 
prepared as discs. 

Comparison chlorprothixene hydrochloride CRS. 

B. Dissolve 0.2 g in a mixture of 5 mL of dioxan R and 

5 mL of a L5 g/L solution of sodium nitrite R. Add 0.8 mL of 
nitric acid R. After 10 min add the solution to 20 mL of 
water i?. 1 h later filter the preripate formed. The filtrate is 
used immediately for identification test C. Dissolve the 
precipitate by warming in about 15 mL of ethanol 
(96 per cent) R and add the solution to 10 mL of water R . 
Filter and dry the precipitate at 100-105 °C for 2 h. 

The melting point (2.2.14) is 152 °C to 154 °C. 

C. To 1 mL of the filtrate obtained in identification test B, 
add 0.2 mL of a suspension of 50 mg of fast red B salt R in 

1 mL of ethanol (96 per cent) R. Add 1 mL of 0.5 M alcoholic 
potassium hydroxide. A dark red colour is produced. Carry out 
a blank test. 

D. Dissolve about 20 mg in 2 mL of nitric acid R. A red 
colour is produced. Add 5 mL of water R and examine in 
ultraviolet light at 365 run. The solution shows green 
fluorescence. 

E. It gives reaction (a) of chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve 0.25 g in carboji dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2.2.2, Method II). 

pH (225) 

4.4 to 5,2 for solution S, 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from bright light. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 20*0 mg of chlorprothixene 
hydrochloride CRS in the mobile phase and dilute to 20.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 2.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 3,0 mL of this 
solution to 20.0 mL with the mobile phase. 

Column: 

— size: 1 = 0.12 m, 0 = 4.0 mm; 

— stationary phase : base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm or 5 pm). 

Mobile phase Solution containing 6,0 g/L of potassium 
dihydrogen phosphate i?, 2.9 g/L of sodium laurilsulfate R and 
9 g/L of tetrabutylammonium bromide R in a mixture of 


Detection Spectrophotometer ar 254 nm. 

Equilibration For about 30 min with the mobile phase. 
Injection 20 pL. 

Run rime Twice the retention time of chlorprothixene. 

Relative mention With reference to chlorprothixene; 
impurity E — about L55. 

System suitability: reference solution (a): 

— retention rime: chlorprothixene = about 10 min; 

— relative mention w r ith reference to chlorprothixene: 
impurity F - about L35. 

Limits: 

— impurity F: not more than 6.67 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 2.0 per cent); 

— impurity E: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent taking into account a 
response factor of 3); 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent); 

— total of any other impurity: not more than 2.33 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,7 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.03 per cent). 

Heavy metals (2,4,8) 

Maximum 20 ppm. 

1.0 g complies with test F, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R . 

Loss on drying (2,2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo at 60 L 'C for 3 h* 

Sul fated ash (2 4.14) 

Maximum Q.l per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0300 g in a mixture of 5,0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Carry 
out a potentiometric titration (2.2.20), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 35,23 mg of 
C 13 H 19 Cl 2 NS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D } E f F 



A, (J?5)-2-chloro-9-[3-(dimethyIamino)propyl]‘9/f- 
thioxanthen-9-ol 3 
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B. N, N- dime thyl-3 -(9H-thioxa n then-9-y 1 idene)p ropan- L 
amine* 


Chlortalidone 

(Ph. Bur, monograph 0546) 





C. (Z) -3 “ (2-chloro-9 H- thioxan then-9 -ylide ne) -N- 
methylpropan-1 -amine, 



3 


D. (Z) -3 ~(4-ch loro-9H-thioxa nthen-9-y 1 idene) - N s N- 
dime thy Ipropan -1 -am i n e , 



E. 2-chloro-9/Lthioxanthen-9-one, 



F. (E) -3-( 2-chl oro -9//-thioxanthen-9-y 1 id ene)-A r j N - 
dimethylpropan-1 -amine ((E) -i somer). 

_______ PhEuf 


C 1 4H ii C1N 2 0 4 S 338.8 


77-36-1 


Action and use 

Thiazide-like diuretic. 

Preparations 
Chlortalidone Tablets 
Co-tenidone Tablets 

PhEur^ _____ 

DEFINITION 

2-Chloro-5- [(3 RS)-l -hydroxy-3-oxo-2j3-dihydro- IH-isomdol- 
l -yl] benzenesulfonamide. 

Content 

97.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white powder. 

Solubility 

Very slighdy soluble in water, soluble in acetone and in 
methanol, practically insoluble in methylene chloride. 

It dissolves in dilute solutions of alkali hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison chlortalidone CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methaml f?, evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Acidity 

Dissolve 1.0 g with heating in a mixture of 25 mL of 
acetone R and 25 mL of carbon dioxide-free water R . Cool. 
Titrate with 0.1 M sodium hydroxide, determining the 
end-point poten dome trie ally (2.2.20). Not more than 
0.75 mL of O.i M sodium hydroxide is required. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mix 2 volumes of a 2 g/L solution of sodium 
hydroxide 48 volumes of mobile phase B and 50 volumes 
of mobile phase A. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Test solution (b) Dilute 10.0 mL of test solution (a) to 
100.0 mLwith the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
chlortalidone for peak identification CRS (containing 
impurities B, G and J) in 1 mL of the solvent mixture. 
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Reference solution (c) Dissolve 50.0 mg of chlortalidone CRS in 
the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. Dilute 10.0 mL of this solution to 100.0 mL with 
the solvent mixture. 

Column: 

— size: l = 0.25 m> 0 = 4.6 mm; 

— stationary phase: octylsilyl silica gel for chromatography R 

(5 pm); 

-— temperature: 40 Q C , 

Mobile phase: 

— mobile phase A: dissolve 1.32 g of ammonium phosphate R 
in about 900 mL of water R and adjust to pH 5.5 with 
dilute phosphoric acid R\ dilute to 1000 nil with water R; 

— mobile phase B: methanol R2\ 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 ' 16 

65 

35 

16 - 21 

65 * 50 

35-* 50 

21 - 35 

50 

50 

35 *45 

50 * 65 

50* 35 


Flaw rate 1 .4 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) and the chromatogram supplied 
with chlortalidone for peak identification CRS to identify the 
peaks due to impurities B, G and J. 

Relative retention With reference to chlortalidone 
(retention time = about 7 min): impurity B = about 0.7; 
impurity J = about 0.9; impurity G = about 6 . 

System suitability- reference solution (b): 

— resolution: minimum l .5 between the peaks due to 
impurity J and chlortalidone. 

Limits: 

- impurity B: not more titan 7 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.7 per cent); 

— impurity J: not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (03 per cent); 

— impurity G : not more than 2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

total: not more than 12 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 1.2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2,4,4) 

Maximum 350 ppm. 

Triturate 0.3 g finely, add 30 mL of water shake for 5 min 
and filter. 15 mL of the filtrate complies with the test. 
Prepare the standard using 10 mL of chloride standard solution 
(5 ppm Cl) R. 

Loss on drying (2.2.12) 

Maximum 03 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 


Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection 20 pL of test solution (b) and reference solution (c). 
Calculate the percentage content of C^HnClhLCLS from 
the declared content of chlortalidone CRS . 

IMPURITIES 

Specified impurities B, G, f 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in die monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5A0, 
Control of impurities in substances for pharmaceutical use): A } C t 
D, E } F } H 3 L 



A. R = H, R' = OH: 2 -( 4 -chloro 3 -suIfobenzoyl) benzoic 
add, 

B. R = H, R' = NH 2 : 2-(<Lchloro-3- 
sulfamoylbenzoyl)benzoic acid, 

C R = C 2 H 5s R' = NH 2 : ethyl 2-(4-chloro-3- 
s ulfamoylbenzoy 1 ) benzoa te, 

I. R = CH(CH 3 ) 2 , R' = NH 2 : I-methylethyl 2-(4-chIoro-3- 
s ulfamoy Ibcnzoy 1 ) benzoa te, 



D. R = OC 2 H 53 R' = S0 2 -NH 2 : 2-chIoro-5-[(lRS)-l- 
ethoxy-3-oxo-2 , 3-dihydro-1 //-iso indo 1-1 - 

ylj benzene sulfonamide, 

E, R = H, R' = $0 2 -NH 2 ; 2-chloro-5-[( 1 RS) -3-oxo-2,3- 
dihydro -1 J7-isoindoM-yl] benzenesulfonamide, 

G. R = OH, R' = Cl: (3i?S)-3-(3,4-dichlorophenyl)-3- 
hydroxy- 2 ,3-dihydro -1 //-isoindol -1 - one, 

H. R = OCH(CH 3 ) 2 > R' = S0 2 -NH 2 ; 2-chloro-5-[(li?5)-l- 
(1 -methyl ethoxy)-3-OXO-2,3-dihydro-1/J-isoindol-l - 

yl] benzenesulfonamide, 


F. bis [2-chloro-5-( 1 -hydroxy-3-oxo-2,3-dihydrQ-1 /f-isoindol* 

1 -yl)benzenesulfonyl] amine, 

J. impurity' of unknown structure with a relative retention of 
about 0,9, 

__ PhEur 
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Chlortetracycline Hydrochloride 

(Ph. Eur. monograph 0173) 



Compound 

R 

Molecular formula 


ChEor tetracycline hydrochloride 

Cl 

c 2 A,aNA 

535.3 

Tetracycline hydrochloride 

H 

c^cina 

4S0.9 


Chlortetracycline hydrochloride: [64-72-2] 

Tetracycline hydrochloride: [64-75-5] 

Action and use 

Tetracy dine antibac terial. 

PtiEur _____ 

DEFINITION 

Mixture of antibiotics* the main component being the 
hydrochloride of (44aS,5aS, 6 S ? 1 2aS)-7-chioro-4- 
(dimethylamino)-3 3 6,10,12,12a-pentahydroxy-6-methyI-1,11- 
dioxo- 1 , 4343 , 5 , 53 , 6 , 11,12 a-oc tahy dr otetracene- 2 -carboxamide 
(chlortetracycline hydrochloride), a substance produced by 
the growth of certain strains of Streptomyces aumofaemu or 
obtained by any other means. 

Content 

— chbmmcydim hydrochloride (C^H^CLNLGs): minimum 
89.5 per cent (anhydrous substance); 

— tetracycline hydrochloride (C 25 CIN^O s ): maximum 
6.0 per cent (anhydrous substance); 

— sum of the contents of chlortetracycline hydrochloride and 
tetracycline hydrochloride: 94.5 per cent to 102.0 per cent 
(anhydrous substance). 

CHARACTERS 

Appearance 

Yellow powder. 

Solubility 

Slightly soluble in water and in ethanol (96 per cent), 
it dissolves in solutions of alkali hydroxides and carbonates. 

IDENTIFICATION 

First identification C, D 

Second identification A, B , C 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 5 mg of chlortetracycline 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent* 

Reference solution (b) Dissolve 5 mg of chlortetracycline 
hydrochloride CRS , 5 mg of demedocydine hydrochloride R and 
5 mg of doxycycline R in methanol R and dilute to 10 mL with 
the same solvent. 

Plate TLC ociadecyhilyl silica gel F 254 plate R. 

Mobile phase Mix 20 volumes of acetonitrile R, 20 volumes of 
methanol R and 60 volumes of a 63 g/L solution of oxalic 
acid R previously adjusted to pH 2 with concentrated 
ammonia R, 

Application 1 pL, 


Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability The chromatogram obtained with reference 
solution (b) shows 3 dearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in tiie chromatogram obtained with reference 
solution (a). 

B. To about 2 mg add 5 mL of sidfuric acid R . A deep blue 
colour develops and becomes bluish-green. Add die solution 
to 2.5 mL of water R . The colour becomes brownish. 

C. It gives reaction (a) of chlorides (2*5. /)* 

D. Liquid chromatography (2,2*29) as described in the test 
for related substances with the following modification. 
Injection Test solution and reference solution (a). 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in die chromatogram obtained with 
reference solution (a). 

TESTS 

pH (2*2*5) 

2.3 to 3,3. 

Dissolve 0.1 g in 10 mL of carbon dioxide-free water R> 
heating slightly. 

Specific optical rotation (2.2.7) 

—250 to -235 (anhydrous substance). 

Dissolve 0.125 g in water R and dilute to 50.0 mL with the 
same solvent. 

Absorbance (2.2.25) 

Maximum 0,40 at 460 nm. 

Dissolve 0.125 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use * 

Test solution Dissolve 25,0 mg of the substance to be 
examined in mobile phase B and dilute to 25.0 mL with 
mobile phase B. 

Reference solution (a) Dissolve 25.0 mg of chlortetracycline 
hydrochloride CRS in mobile phase B and dilute to 25,0 mL 
with mobile phase B. 

Reference solution (b) Dilute 1.0 mL of the test soludon to 
100,0 mL with mobile phase B. 

Reference solution (c) Dilute 1 .0 mL of reference solution (b) 
to 1 0.0 mL u'ith mobile phase B. 

Reference solution (d) Dissolve 5 mg of chlortetracycline for 
system suitability CRS (containing impurides A, B, D, E, G, 

H, J, K and L) in mobile phase B and dilute to 5 mL with 
mobile phase B. 

Reference solution (e) Dissolve 25,0 mg of tetracycline 
hydrochloride CRS in mobile phase B and dilute to 25,0 mL 
with mobile phase B. Dilute 5,0 mL of this soludon to 
100.0 mL with mobile phase B. 

Column: 

— size: l ~ 0,075 m, 0 = 4.6 mm; 

— stationary 5 phase : end-capped octylsilyt silica gel for 
chromatography with polar incorporated groups R (3.5 pm); 

— temperature: 45 C C. 
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Mobile phase : 

— mobile phase A: to 725 mL of water R add 50 mL of 
perchloric acid solution R, shake and add 225 mL of 
dimethyl sulfoxide 

— mobile phase B: to 250 mL of water R add 50 mL of 
perchloric acid solution R 7 shake and add 700 mL of 
dimethyl sulfoxide R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 * 46 

100^0 

0* 100 


Flow rate 0.4 rnL'min, 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL of the test solution and reference 
solutions (b), (c) and (d). 

Identification of impurities Use the chromatogram supplied 
with chlortetracycline for system suitability CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A, B, D, E, G, H, J, K 
and L. 

Relative retention With reference to chlortetracycline (retention 
time - about 26 min): impurity D = about 0,5; 
tetracycline = about 0,6; impurity E - about 0,7; 
impurity B - about 0.8, impurity A = about 0.86; 
impurity G = about 0,0; impurity H - about LI; 
impurity J - about 1.4, impurity K = about 1.67; 
impurity L = about 1.7 L 
System suitability Reference solution (d): 

— resolution: minimum 1 *5 between the peaks due to 
tetracycline and impurity E; minimum 1.5 between the 
peaks due to impurities A and G; minimum 1 *5 between 
the peaks due to impurities K and L; if necessary, adjust 
the concentration of dimethyl sulfoxide in mobile 
phase A. 

Limits' 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity G = 1.4; 
impurity ) = 0.3; impurity K - 0.4; impurity L = 0.4; 

— impurity A: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (4.0 per cent); 

— impurities B, E: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent); 

— impurity J: not more than 3 umes the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent); 

— impurities D, G, H, L: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0,2 per cent); 

— impurity K\ not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— sum of impurities other than A : not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 


Heavy metals (2.4.8) 

Maximum 50 ppm, 

0.5 g complies with test C. Prepare the reference solution 
using 2.5 mL of lead standard solution (10 ppm Pb) R. 

Water (.2.5,12 ) 

Maximum 2.0 per cent, determined on 0.300 g. 

Sul fa ted ash ( 2.4.14) 

Maximum 0.5 per cent, determined on 1,0 g. 

Bacterial endotoxins (2.6.14) 

Less than I IU/mg, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection 10 pL of the test solution and reference solutions (a) 
and (e). 

Calculate the percentage content of CsaHa^ClsNsOft using 
the chromatogram obtained with reference solution (a) and 
taking into account the assigned content of cftlortetracycline 
hydrochloride CRS. Calculate the percentage content of 
C 22 H 2 5 C 1 N 20 & using the chromatogram obtained with 
reference solution (e) and taking into account the assigned 
content of tetracycline hydrochloride CRS „ 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A, B, D, E, G, H, J, K, L 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, F, 
J. 


A. (4J?,4aS,5aS,65;,12a5)“7-chloro-4-(dimethy]amino)- 
3,6,10,12,12 a-pemahydroxy-6-methyl-1,11 -dioxo- 
1,4,4a, 5,5a, 6,1 l,12a-octahydrotetracene-2-carboxamide 
(4-ep ichl orte tr acy dine), 


B. (4S,4a£, 5aS,6S, 12 a S) -7 -chi oro-4- (dimethyl a m i no) - 
3,6,10,12,3 2a-pentahydroxy-1,11 -dioxo-1,4,4a,5,5a,6,11,12a- 
o ctahyd rotetraccne-2 -carboxamide (demeclocvcline), 
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C. (4/?,4a5,5a5,6S, 12a5)-4-(di methyl amino)-3,6-, 10,12,12a- 
pentahydroxy-1,11 -dioxo-1,4,4a, 5,5 a,6,11,12a- 
octahy dro tctra ccn e-2-c arboxami d e 
(4-epideme thy lie tracy cline), 



D. (4/?,4a5,5a5,65,12&S)-4-(diinethylainino)-3,6,10,12,123- 
pen tahydroxy-6-methyl- 1,11 -dioxo-1,4,4a, 5,5a, 6,11,12a- 
ociah ydro tetra cene-2-carboxamide (4-ep i tetracycline), 



E, (4/?,4a.S,5aS,6S, l2a5)-7-chloro-4-(dimethylamino)- 
3,6, 1 0,12,12 a-p entahydroxy- 1 , 1 L -d ioxo- 1 ,4,4a, 5,5a, 6 , 11 , 1 2 a- 
oct ahy drotetra cene-2-c arboxami de 
(4-epidemcth y I chi ortetra cy cl in c), 



F. (4J?,4a5,65,8a5}-6-[( 1 /?}-7-chloro-4-hydroxy-1 -methyl-3- 
oxo-1,3-dihydro-2-benzofuran-1 -yl]-4-(dimethylamino)-3,8a- 
dihydroxy-1,8-dioxo-1,4,4a,5,6,7,8,8 a-ooahydronaph th al ene- 
2 -carboxa mide (4-epiisochlonetracycline), 



G. (45,4aS,6S,8aS)-6-[(l/Q-7-diloro-4-hydroxy-l-methyl-3- 
oxo-1,3-dihydro-2-benzofuran-1 -ylM-(dimethy]animo)-3,8a- 
dihydroxy-1 ,8-dioxo-1 ,4,4a,5,6,7,8,8a“OctahydronaphthaIene- 
2-carboxamide (isochlortetracydinc). 


H, (45,4a5,5a5,65,12a5)-2-acetyl-7-chloro-4- 
(dimethylamino)-3,6 T 10,12,12a-pentahydroxv-6-methyl- 
4a,5a,6,12a-tetrahydrotetracene-1,11 (4/7,5/f)-dkme (2-aceryl- 
2 ndeca rbox amid ochlo ne tracydine), 



l (4R 1 4aS J 12a5)-4-(dimethylamino)-3,10,12,12a- 
tetrahydroxy-6-metbyl-1,11 -dioxo-1,4,4a,5,11,12a« 
hexah y drote tracene-2-carboxamide 
(4-ep ianhydroie tracycline), 



J. (45,4a5,12aS)-4-(dimethylammo)-3,10,12,12a- 
tetrahydroxy-6-meihyl-1,11 -dioxo-1,4,4a,5,11,12a- 
hexah y dro te tracene- 2 -carboxamide (anhy drotetracy cl inc), 


OH 

0 OH 0 0 

1 OH !i 

rS 

1 H 4 1 



Cl 

GHj H N-CH 3 

HjC 

K. (4/?,4a£, 12a5)-7-ch]oro-4-(dimethylamino)-3,10,12,12a- 
tetrahydroxy-6-methyl-1,11-dioxo-1,4,4a, 5,11,12 a- 


hexahy dro te tracene-2-carboxamidc 
(4-ep ianhydrochlonetracy dine) * 



L, (45,4a5,12a5)-7-chloro-4-(dimeihvlammo)-3,10,12,12a- 
tetrahydroxy-6-methyl-1,11 -dioxo-1,4,4a, 5,11,12 a- 
hexahydro tetracene-2 -carbox am ide 
(anhy dr oc hlorietr acy c line)* 

_ PhEt* 
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Cholesterol ** 

★ 

(Ph. Fur. monograph 0993) 


C 27 H 45 O 386,7 57-88-5 

Action and use 

Excipient* 

PhEt? ______ 

DEFINITION 

Cholest-5 -en-3 |3-ol * 

Content 

— cholesterol: minimum 95.0 per cent (dried substance); 

— told sterols: 97,0 per cent to 103,0 per cent (dried 
substance)* 

CHARACTERS 

Appearance 

White or almost while, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in acetone 
and in ethanol (96 per cent). 

It is sensitive to light. 

IDENTIFICATION 

A, Melting point (2.2.14): 147 C to 150 °C, 

B, Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use. 

Test solution Dissolve 10 mg of the substance to be examined 
in ethylene chloride R and dilute to 5 mL with the same 
solvent. 

Reference solution Dissolve 10 mg of cholesterol CRS in ethylene 
chloride R and dilute to 5 mL with the same solvent, 

Plate TLC silica gel G plate R. 

Mobile phase ethyl acetate R, toluene R ( 33:66 VIV). 

Application 20 pL. 

Development Immediately, protected from light, over a path of 
15 cm. 

Drying In air. 

Detection Spray 3 times with antimony trichloride solution R; 
examine within 3^4 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution* 

C, Dissolve about 5 mg in 2 mL of nmhykm chloride R. 

Add 1 mL of acetic anhydride R> 0.01 mL of sulfuric acid R 
and shake. A pink colour is produced which rapidly changes 
to red, then to blue and finally to brilliant green, 

TESTS 

Solubility in ethanol (96 per cent) 

In a stoppered flask, dissolve 0.5 g in 50 mL of ethanol 
(96 per cent) R at 50 'C. Allow' to stand for 2 h. No deposit 
or turbidity is formed. 


Acidity 

Dissolve L0 g in 10 mL of ether J?, add 10.0 mL of 0. / Ai 
sodium hydroxide and shake for about 1 min* Heat gently to 
eliminate ether and then boil for 5 min. Cool, add 10 mL of 
water R and 0,1 mL of phenolphthakin solution R as indicator 
and titrate with 0. / M hydrochloric add until the pink colour 
just disappears, stirring the solution vigorously throughout 
the titration. Carry out a blank titration. The difference 
between the volumes of 0.1 M hydrochloric acid required to 
change the colour of the indicator in the blank and in the lest 
is not more than 0.3 mL 

Loss on drying ( 2.2.32) 

Maximum 0.3 per cent, determined on 1.000 g by drying 
in vacuo at 60 *C for 4 h. 

Sul fated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Gas chromatography (2.2.23). 

internal standard solution Dissolve 0.100 g of pregnenolone 
isobutyrate CRS in heptane R and dilute to 1 00.0 mL with the 
same solvent. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the internal standard solution and dilute to 
25.0 mL with the same solution. 

Reference solution Dissolve 25.0 mg of cholesterol CRS in the 
internal standard solution and dilute to 25.0 mL with the 
same solution. 

Column ; 

— material: fused silica; 

— size: 1 = 30 m 3 0 = 0.25 mm; 

— stationary phase : poly (dimethyl) siloxane R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R, 

Flow rate 2 mUmin, 

Split ratio 1 ;25. 

Temperature: 

— column: 275 = C; 

— injection porr. 285 °C; 

— detector, 300 3 C. 

Detection Flame ionisation. 

Injection 1.0 pL. 

suitability: reference solution: 

— resolution: minimum 10,0 between the peaks due to 
pregnenolone isobutyrate and cholesterol; 

— iymmefry factor, minimum 0.6 for the peak due to 
cholesterol. 

Calculate the percentage content of cholesterol taking into 
account the assigned content of cholesterol CRS. Calculate the 
percentage content of total sterols by adding together the 
contents of cholesterol and other substances with a retention 
time less than or equal to L5 times the retention time of 
cholesterol. Disregard the peaks due to the internal standard 
and the solvent, 

STORAGE 

Protected from light. 

LABELLING 

The label states the source material for the production of 
cholesterol (for example bovine brain and spinal cord, wool 
fat or chicken eggs). 


H 

HO 



ch 3 
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Cholesterol for Parenteral Use 1-541 


IMPURITIES 



A. 5a-cholest-7-en-3[i-ol (lathosterol), 



B. cholesta-5,24-dien-3p-ol (desmosterol). 



C, 5 cc-ch olesta-7 *24-d ien-3 p-ol. 

_ Pfi&jr 


Cholesterol for Parenteral Use 

(Ph. Bur. monograph 2397) 



C 27 H4 6 0 386,7 57-S8-5 


Action and use 

Excipient 

PhEur ____. ____ 

DEFINITION 

Cholest-5-en-3fLol obtained from Wool fat (0134), 

Content 

— cholesterol: 99.0 per cent to 101.0 per cent (dried 
substance)* 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in acetone 
and in ethanol (96 per cent). 

It is sensitive to light* 


IDENTIFICATION 

A* Melting point (12J4): 147 X to 150 X. 

B, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with the 
reference solution* 

C Dissolve about 5 mg in 2 mL of methylene chloride R. 

Add 1 mL of acetic anhydride R and 0.01 mL of stdfuric 
acid R and shake. A pink colour is produced which rapidly 
changes to red, then to blue and finally to bright green, 

TESTS 

Solubility in ethanol (96 per cent) 

In a stoppered flask, dissolve 0.5 g in 50 mL of ethanol 
(96 per cent) R at 50 X. Allow to stand for 2 h. The solution 
is dear. 

Acidity 

Dissolve L0 g in 10 mL of ether R> add 10.0 mL of 0.1 M 
Sodium hydroxide and shake for about 1 min. Heat gently to 
eliminate the ether and then boil for 5 min. Cool, add 
10 mL of water R and 0.1 mL of phenolphthakin solution R as 
indicator and titrate with 0.1 M hydrochloric acid until the 
pink colour just disappears* stirring the solution vigorously 
throughout the titration. Carry out a blank titration. 

The difference between the volumes of OJ M hydrochloric 
arid required to change the colour of the indicator in the 
blank titration and in the test is not more than 0,1 mL. 

Peroxide value {2,5.5, Method A) 

Maximum 10* 

Other sterols 

Gas chromatography (2.2,28): use the normalisation 
procedure* 

Internal standard solution Dissolve 0.100 g of pregnenolone 
isobutyrate CRS in heptane R and dilute to 100,0 mL with the 
same solvent. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the internal standard solution and dilute to 
25.0 mL with the same solution. 

Reference solution Dissolve 25.0 mg of cholesterol CRS in the 
internal standard solution and dilute to 25,0 mL with the 
same solution. 

Column: 

— material: fused silica; 

— size: l = 30 m, 0 = 0,25 mm; 

— stationary phase: poly (dimethyl) siloxane R (film thickness 
0*25 pm). 

Carrier gas helium for chromatography R * 

Flow rate 2 ml 7 min. 

Spin ratio 1:25- 
Temperature ; 

— column: 275 X; 

— injection pom 285 C; 

— detector. 300 X, 

Detection Flame ionisation. 

Injection 1.0 pL. 

Relative retention With reference to cholesterol (retention 
time = about 8.5 min): pregnenolone isobutyrate = about 
0 .8, 

System suitability: reference solution: 

— resolution: minimum 10.0 between the peaks due to 
pregnenolone isobutyrate and cholesterol. 
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Limits : 

— total of other substances with a retention time less than or 
equal to 1.5 times the retention time of cholesterol, maximum 
0.5 per cent; 

— disregard limit: 0,05 per cent; disregard the peak due to 
die internal standard. 

Benzoyl ureas 

Liquid chromatography (2.2.29). 

Test solution Dissolve 1.0 g of the substance to be examined 
in 200 mL of heptane R using a magnetic stirrer and add 
1 0 mL of acetonitrile R. Shake and allow the layers to 
separate. Isolate the lower layer (acetonitrile) and add 10 mL 
of acetonitrile R to the heptane layer and extract again. 
Combine the lower layers and evaporate to dryness using a 
rotary evaporator (For example* at 40 G C and 17 kPa). 

Add 0.5 mL of acetonitrile R then 0,5 mL of water R to the 
residue. Suspend with the aid of ultrasound for about 5 min. 
Centrifuge the suspension for 5 min and use the supernatant. 
Reference solution (a) Dissolve 10.0 mg of difiubenzuron R 
(impurity A) and 10.0 mg of triflumuron R (impurity B) in 
acetonitrile R and dilute to 100.0 mL with the same solvent. 
Dilute 0.1 mL of the solution to 100,0 mL with acetonitrile R. 
Reference solution (b) Mix 0,5 mL of reference solution (a) 
and 0,5 mL of water R. 

Reference solution (c) Dissolve 1.0 g of the substance to be 
examined in 200 mL of heptane R using a magnetic stirrer. 
Add 0,5 mL of reference solution (a) and 9.5 mL of 
acetonitrile R. Shake and allow' the layers to separate. Isolate 
the lower layer (acetonitrile) and add 1 0 mL of acetonitrile R 
to the heptane layer and extract again. Combine the lower 
layers and evaporate to dryness using a rotary evaporator (for 
example, at e.g. 40 C and 17 kPa). Add 0.5 mLof 
acetonitrile R then 0.5 mL of water R to the residue. Suspend 
with the aid of ultrasound for about 5 min. Centrifuge the 
suspension for 5 min and use the supernatant. 

Column: 

— size: l = 0.25 m, 0 = 3 mm; 

— stationary' phase: octadecylsifyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 D C. 

Mobile phase: 

— mobile phase A: acetonitrile R t water R (50:50 ViV)‘, 

— mobile phase B\ acetonitrile R\ 


Time 

Mobile ph»*e A 

Mobile phase B 

(min) 

{percent V/V) 

(per cent V/V) 

0 - 20 

too 

0 

20 - 20.5 

I0Q + 0 

Q+IQQ 

20,5 - 30 

0 

100 


After elution of the components, a gradient is applied to 
prevent a strong drifting baseline due to cholesterol during 
the following run. 

Flow rate 1 mlVmin. 

Detection Spectrophotometer at 254 am, 

Injection 100 pL of the test solution and reference 
solutions (b) and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A and B. 

Retention rime Impurity A = about 10 min; 
impurity' B = about 18 min. 


Limits: 

— impurity A\ not more than 0.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0,05 ppm); 

— impurity B: not more than 0.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.05 ppm). 

Heavy metals (2A. 8} 

Maximum 10 ppm. 

2,0 g complies with test C, Prepare the reference solution 
using 2.0 mL of lead standard solution (10 ppm PbJ R. 

Loss on drying (2.2.31) 

Maximum 0.1 per cent* determined on 1 .000 g by drying 
in vacuo at 60 C for 4 h, 

Sul fa ted ash ( 2.4J 4) 

Maximum 0.1 per cent, determined on 1*0 g. 

Microbial contamination 

TAMC: acceptance criterion 10 2 CFLVg (2.6.12). 

Bacterial endotoxins ( 2.6.14) 

Less than 0.1 lU/mg. 

ASSAY 

Gas chromatography (2.2.28) as described in the test for 
other sterols. 

Calculate the percentage content of C 27 H 46 O from the 
declared content of cholesterol CRS , 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B 



A, 1 -{4-chlorophenyl)-3-(2 J 6-diftuarobcnzoyl) urea 
(difiubenzuron), 



B. l - (2-chloroben2oyl)-3-[(4-triffuoromeihoxy) phenyl] urea 
(triflumuron). 

- 


Choline Salicylate Solution 

Action and use 

Salicylate; non-selective cyclo-oxygenase inhibitor; analgesic; 
anti-inflammatory'. 

Preparations 

Choline Salicylate Ear Drops 
Choline Salicylate Oromucosai Gel 

DEFINITION 

Choline Salicylate Solution is an aqueous solution of choline 
salicylate. It contains not less than 47,5% w/v and not more 
than 52,5% w/v of choline salicylate, C^H^NO.,. It may 
contain a suitable antimicrobial preservative. 
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CHARACTERISTICS 

A clear, colourless liquid. 

IDENTIFICATION 

A. Mix 0.5 mL with 10 mL of methanol, dry with anhydrous 
sodium sulfate, filter and evaporate the methanol to dryness. 
The infrared absorption spectrum of the residue. Appendix II A, 
is concordant with the reference spectrum of choline salicylate 
(RS 059). 

B. Dilute 5 mL to 25 mL with water. The resulting solution 
yields the reactions characteristic of saUcylazes, Appendix VI, 

TESTS 

Acidity 

Dilute 4 mL to 20 mL with rearer and add 0 .1 mL of phenol 
red solution. The solution is yellow and not more than 0,4 mL 
of 0.1 m sodium hydroxide VS is required to change the colour 
of the solution to reddish violet. 

Clarity and colour of solution 

Dilute J volume of the solution to 5 volumes with water . 

The resulting solution is dear. Appendix IV A, and colourless. 
Appendix IV B, Method II, 

Weight per mL 

1,070 to 1,110 g, Appendix V G. 

Chloride 

Mix 0.2 mL w ith 10 mL of water and add carefully, with 
mixing, 0,1 mL of a mixture of 10 volumes of silver nitrate 
solution and 1 volume of nitric acid. The resulting solution is 
not more opalescent than a standard prepared by treating 
10 mL of a 0,00164% w/v solution of sodium chloride in the 
same manner beginning at the words ‘add carefully ... ’ 
( 0 . 1 %). 

ASSAY 

To 1 g add 50 mL of 1,4-dioxan and 5 mL of acetic anhydride 
and carry out Method I for non-aqueous titration, 

Appendix VIII A, using 0.25 mL of methyl orattge-xykne 
cyartol FFsolution as indicator. Each mL of 0 . 1 m perchloric 
add VS is equivalent to 24.13 mg of C^H^NCX^ Use the 
wdght per mL to calculate the percentage of C^H^NO.*, 
weight in volume. 


Choline Theophyllinate 


o 



Me 

C l 2 H 3 ,N,0, 283.3 4499-40-5 

Action and use 

Non-selective phosphodiesterase inhibitor (xanthine); 
treatment of reversible airways obstruction. 

Prepara ri on 

Choline Theophyllinate Tablets 

DEFINITION 

Choline Theophyllinate is choline L2,3,6-tetrahydro-l,3- 
dhnethyl-2,6Hdioxo-7H-purin-7-ide. It contains not less than 
41,9% and not more than 43.6% of choline, C^H^NO^ and 
not less than 61.7% and not more than 65.5% of 
theophylline, C 7 E 4 N 4 O 2 , each calculated with reference to 
the dried substance. 


CHARACTERISTICS 

A white, crystalline powder. It melts between 187* and 192% 
Appendix V A. 

Very soluble in water, soluble in ethanol (96%); very slightly 
soluble in ether. 

IDENTIFICATION 

A. The light absorption. Appendix II B, in the range 230 to 
350 nm of a 0.002% w/v solution in G.OIm sodium hydroxide 
exhibits a maximum only at 275 nm. The absorbance at 
275 nm is about 0.83. 

B. The infrared absorption spectrum> Appendix II A, is 
concordant with the reference spectrum of choline 
theophyllinate (RS 060). 

TESTS 

Clarity and colour of solution 

50 mL of a 10% w/v solution is clear , Appendix IV A, and 
not more intensely coloured than reference solution GY. t, 
Appendix IV B, Method I. 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using the following solutions of the 
substance being examined in ethanol (96%). 

( 1 ) 1 , 0 % w/v of the substance being examined, 

( 2 ) 0 . 010 % w/v of the substance being examined. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel 

(b) Use the mobile phase as described below*. 

(c) Apply 5 pL of each solution. 

(d) Develop the plate to 15 cm. 

(e) After removal of the plate, dry in air, and examine under 
ultraviolet light (254 nm). 

MOBILE PHASE 

5 volumes of ethanol (96%) and 95 volumes of chloroform. 
OMITS 

Any secondary spot in the chromatogram obtained with 
solution ( 1 ) is not more intense than the spot in the 
chromatogram obtained with solution ( 2 ) ( 1 %). 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
0.5% of its weight. Use 1 g. 

Sulfated ash 

Not more than 0.1%* Appendix IX A. 

ASSAY 
For choline 

Dissolve 0,6 g in 50 mL of water and titrate with 
0,0 5m sulfuric add VS, using methyl red mixed solution as 
indicator, until a violet end point is obtained. Each mL of 
0.05m sulfuric add VS is equivalent to 12.12 mg of choline, 

c 5 h 15 no 2 . 

For theophylline 

To the solution obtained in the Assay for choline, add 
25 mL of 0.1 m silver nitrate VS and warm on a water bath for 
15 minutes. Cool in ice for 30 minutes, filter and w T ash the 
residue w ith three 10 mL quantities of water. Titrate the 
combined filtrate and washings with 0 , 1 m sodium hydroxide 
VS. Each mL of 0.1 m sodium hydroxide VS is equivalent to 
18.02 mg of theophylline, CtH^N^O^. 

STORAGE 

Choline Theophyllinate should be protected from light. 
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Chondroitin Sulfate Sodium 

Chondroitin Sulphate Sodium 
(Ph. Ear. monograph 2064) 



H 2 0(C 1 4 H [ oNKajO [ 4 S)* 


Action and use 

Add mucopolysaccharide; treatment of osteoarthritis, 

Ph&w ____ 

DEFINITION 

Natural copolymer based mainly on the 2 disaccharides: [4)- 
(P-D-glucopyranosyluronic arid)-(l -*3H2-(acetylamino)-2- 
deoxy-|3-D-galactopyranosyl 4-sulfate]-(i -►] and [4 )-([Lp- 
glucopyranosyluronic acid)-(l -+3)-[2-(acetylamino)-2-deoxy- 
p-o-galactopyranosyl 6-suIfateHl^]> sodium salt. 

On complete hydrolysis it liberates D-galactosaimne 3 
D-glucurontc add, acetic add and sulfuric add. It is obtained 
from cartilage of both terrestrial and marine origins. 
Depending on the animal spedcs of origin, it shows different 
proportions of 4-sulfate and 6-sulfate groups. 

Content 

95 per cent to 105 per cent (dried substance). 

PRODUCTION 

The animals from which chondroitin sulfate sodium is 
derived must fulfil the requirements for the health of animals 
suitable for human consumption. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, practically insoluble in acetone and 
in ethanol (96 per cent), 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24), 

Preparation Discs of potassium bromide R. 

Comparison For chondroitin sulfate sodium of terrestrial 
origin use chondroitin sulfate sodium CRS and for chondroitin 
sulfate sodium of marine origine use chandwim sulfate sodium 
(marine) CRS. 

B, Solution SI (see Tests) gives reaction (b) of sodium 
(2.3.1). 

C, Examine the electropherograrm obtained in the test for 
related substances. 

Results The principal band in the electropherogram obtained 
with the test solution is similar in position to the principal 
band in the electropherogram obtained with reference 
solution (a). 

TESTS 
Solution SI 

Dissolve 2,500 g in 50,0 mL of carbon dioxide-free water R. 

Solution $2 

Dilute 1.0 mL of solution SI to 10,0 mL with water R. 


pH (2.2.3) 

5.5 to 7.5 for solution SL 

Specific optica] rotation (2,2,7) 

—20 to -30 (terrestrial origin) or -12 to “19 (marine 
origin) (dried substance), determined on solution SL 

Intrinsic viscosity 
0,01 m 3 /kg to 0.15 mVkg, 

Test solution (a) Weigh 5,000 g (mop) of the substance to be 
examined and add about 80 mL of an 1 L7 g/L solution of 
sodium chloride R at room temperature. Dissolve by shaking at 
room temperature for 30 min. Dilute to 100.0 mL with an 
11,7 g/L solution of sodium chloride R. Filter through a 
membrane filter (nominal pore size 0,45 pm) and discard the 
first 10 mL The concentration of test solution (a) is only 
indicative and must be adjusted after an initial measurement 
of the viscosity of test solution (a). 

Test solution (b) To 15.0 mL of test solution (a) add 5.0 mL 
of an 11,7 g/L solution of sodium chloride R. 

Test solution (c) To 10.0 mL of test solution (a) add 10,0 mL 
of an 11.7 g/L solution of sodium chloride R. 

Test solution (d) To 5,0 mL of test solution (a) add 15.0 mL 
of an 1 1.7 g/L solution of sodium chloride R. 

Determine the flow-time (2.2.9) for an 11.7 g/L solution of 
sodium chloride R (to) and the flow times for the 4 test 
solutions (ti, *3 and 14 ), at 25.00 ± 0.03 D C. Use an 
appropriate suspended level viscometer (specifications: 
viscometer constant = about 0,005 mnr/s 2 , kinematic 
viscosity range = 1-5 mm 2 /s, internal diameter of 
tube R - 0.53 mm, volume of bulb C - 5,6 mL internal 
diameter of tube N = 2 . 8 - 3.2 mm) with a funnel-shaped 
lower capillary' end. Use the same viscometer for all 
measurements; measure all outflow times in triplicate. 

The test is not valid unless the results do not differ by more 
than 0,35 per cent from the mean and if the flow time t j is 
not less than 1,6 x t 0 and not more than 1,8 x If this is 
not the case, adjust the concentration of test solution (a) and 
repeat the procedure. 

Calculation of the relative viscosities 

Since the densities of the chondroitin sulfate solutions and of 
the solvent are almost equal, the relative viscosities r\ n (being 
Hr 1 * 0 r 2 j 11 rs and p r4 ) can be calculated from the ratio of the 
flow times for the respective solutions fj (being 1 £3 and 
t 4 ) to the flow time of the solvent r 0 * but taking into account 
the kinetic energy' correction factor for the capillary 
(& = 30 800 $*), as shown below: 




Calculation of the concentrations 

Calculate the concentration c t (expressed in kg/m 3 ) of 
chondroitin sulfate sodium in test solution (a) using the 
following expression: 


x 


h 




100-ft 
100 


X 10 


- percentage content of chondroitin sulfate sodium as 
determined in the assay; 

= loss on drying as a percentage. 
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Calculate the concentration c 2 (expressed in kg/m 3 ) of 
chondroitin sulfate sodium in test solution (b) using the 
following expression: 

ci x 0*75 

Calculate the concentration Cy (expressed in kg/m 3 ) of 
chondroitin sulfate sodium in test solution (c) using the 
following expression: 

ci x 0,50 

Calculate the concentration <r 4 (expressed in kg/m 3 ) of 
chondroitin sulfate sodium in test solution (d) using the 
following expression: 

ci x 0.25 

Calculation of the intrinsic viscosity 

The specific viscosity r\ ht of the test solution (being r\ t2 * 
r| a3 and q^) is calculated from the relative viscosities q n 
(being ti rlJ Ori and iVi) according to the following 
expression: 

t}ri i 

The intrinsic viscosity [r\] f defined as 

is calculated by linear least-squares regression analysis using 
the following equation: 

= C| x ku + [t?j 

a 

Ci — concentration of the substance to be examined 
expressed in kg'm 3 ; 

&h - Huggins' constant. 

Related substances 

Electrophoresi s (2,2,31). 

Buffer solution A (0.1 M barium acetate pH 5,0), Dissolve 
25,54 g of barium acetate R in 900 mL of water R. Adjust to 
pH 5,0 with glacial acetic acid R and dilute to 1000,0 mL 
with water R> 

Buffer solution B (1 M barium acetate pH 5,0). Dissolve 
255,43 g of barium acetate R in 900 mL of R, Adjust to 
pH 5.0 with glacial acetic acid R and dilute to 1000.0 mL 
with water R. 

Staining solution Dissolve 1,0 g of tohtidine blue R and 2.0 g of 
sodium chloride R m 1000 mL of 0.01 M hydrochloric add. 
Filter. 

Test solution Prepare a 30 mg/mL solution of the substance to 
be examined in water R. 

Reference solution (a) Prepare a 30 mg/mL solution of 
chondroitin sulfate sodium CRS in water R. 

Reference solution (b) Dilute 2.0 mL of reference solution (a) 
to 100.0 mL with water R. 

Reference solution (c) Mix equal volumes of reference 
solution (b) and water R, 

Procedure Allow- the electrophoresis support to cool the plate 
to 10 C. Pre-equilibme the agarose gel for 1 min in buffer 
solution A, Remove excess liquid by careful decanting. 

Dry the gel for approximately 5 min. Place 400 mL of buffer 


solution B into each of the containers of the electrophoresis 
equipment. Transfer 1 jjL of each solution to the slots of the 
agarose gel. Pipette a few millilitres of a 50 per cent ViV 
solution of glycerol R onto the cooled plate of the 
electrophoresis equipment and place the gel in the middle of 
the ceramic plate. Place a wick* saturated w-ith buffer 
solution Bj at the positive and negative sides of the agarose 
gel. Ensure that there is good contact between the 
electrophoresis buffer and the agarose gel. Perform the 
electrophoresis under the following conditions: 75 mA gel, 
resulting in a voltage of 100-150 V (maximum 300-400 V) 
for a gel of about 12 cm x 10 cm. Carry out the 
electrophoresis for 12 min. Place the gel in a mixture 
consisting of 10 volumes of anhydrous ethanol R and 
90 volumes of buffer solution A for 2 min. Carry out the 
electrophoresis for 20 min. Place the gel in a mixture 
consisting of 30 volumes of anhydrous ethanol R and 
70 volumes of buffer solution A for 2 min. Carry out the 
electrophoresis for 20 min. Stain the gel in the staining 
solution for 10 min. Destain the gei for 15 min under 
running tap water followed by 10-15 min w-ith water R until 
the band in the electropherogram obtained w-ith reference 
solution (c) is visible. Allow the gel to dry. 

System suitability: 

— the electropherogram obtained with reference solution (c) 
shows a visible band; 

— the band in the electropherogram obtained with reference 
solution (b) is dearly visible and similar in position to the 
band in the electropherogram obtained w-ith reference 
solution (a). 

Results Any secondary band in the electropherogram obtained 
w-ith the test solution is not more intense than the band in 
the electropherogram obtained with reference solution (b) 

(2 per cent). 

Protein (2.5.JJ* Method 2) 

Maximum 3.0 per cent (dried substance), 

Terr solution Dilute 1.0 mL of solution $1 to 50,0 mL with 
0.1 M sodium hydroxide. 

Reference solutions Dissolve about 0.100 g of heroine albumin R, 
accurately weighed, in 0, / AJ sodium hydroxide and dilute to 
50.0 mL w-ith the same solvent. Carry out all additional 
dilutions using 0 , / Af sodium hydroxide. 

Chlorides (2.4.4) 

Maximum 0,5 per cent. 

Dilute l mL of solution $2 to 15 mL with water R. Do not 
add diluted nitric acid. Prepare the standard using 5 mL of 
chloride standard solution (5 ppm Cl) R and 1 0 mL of water R, 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

1*0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2,32) 

Maximum 12,0 per cent, determined on 1.000 g by drying in 
an oven at 105 ~C for 4 h. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12), 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12), 

Absence of Staphylococcus aureus (2.6.13). 

Absence of Pseudomonas aeruginosa (2.6.13). 

Absence of Escherichia coli (2.6.13). 

Absence of Salmonella (2.6.13). 

Absence of bile-tolerant gram-negative bacteria (2. 6,13). 
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ASSAY 

Test solution (a) Weigh (M0O g (m t ) of the substance to be 
examined, dissolve in water R and dilute to 100.0 mL with 
the same solvent. 

Test solution (b) Dilute 5,0 mL of test solution (a) to 
50.0 mL with water R. 

Reference solution (a) Weigh 0.100 g (mo) of chondroitin sulfate 
sodium CRSy previously dried as described in the test for loss 
on drying, dissolve in water R and dilute to 1OG.O mL with 
the same solvent. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 50.0 mL with water R. 

Titrant solution (a) Weigh 4.000 g of cetylpyndimum chloride 
monohydrate R and dilute to 1000 mL with water R, 

Titrant solution (b) Weigh 1.000 g of cetylpyruUmum chloride 
monohydrate R and dilute to 1000 mL with water R> 

Perform either visual or photometric titration as follows: 
Visual titration Titrate 40.0 mL of reference solution (a) and 
40.0 mL of test solution (a) with titrant solution (a). 

The solution becomes turbid. At the end point, the liquid 
appears clear, with an almost-white precipitate in suspension. 
The precipitate is more apparent if 0.1 mL of a 1 per cent 
solution of methylene blue R is added before starting the 
titration. The precipitated particles are more apparent against 
the blue background. 

Photometric titration Titrate 50.0 mL of reference solution (b) 
and 50.0 mL of test solution (b) with titrant solution (b). 

To determine the end point, use a suitable autotitrator 
equipped with a phototrode at a suitable wavelength (none is 
critical) in the visible range. 

Calculate the percentage content of chondroitin sulfate 
sodium using the following expression: 


***** 
★ ★ 


vi x mo 100 

^x __ 

Uo x mi 100 — h 


x Z 


Vo = 

v { = 

h 

Z 


volume of appropriate titrant solution when 
titrating the appropriate reference solution, in 
millilitres; 

volume of appropriate titrant solution when 
titrating the appropriate test solution, in millilitres; 
loss on drying of the substance to be examined, as 
a percentage; 

percentage content of H 2 0 (C H Hj( ? NNa 20 l 4 S) i in 
chondroitin sulfate sodium CRS, 


STORAGE 

In an airtight container, protected from light. 

LABELLING 

The label states the origin of the substance (marine or 
terrestrial). 


. PtiEur 


Chorionic Gonadotrophin 

(Ph Eur monograph 0498) 

Action and use 

Gonadotrophic hormone. 

Preparation 

Chorionic Gonadotrophin Injection 


PhEv _ ___ 

DEFINITION 

Chorionic gonadotrophin is a dry preparation of placental 
glycoproteins which have luteinising activity, It is extracted 
from the urine of pregnant women. The potency is not less 
than 2500 lU/mg, 

PRODUCTION 

Chorionic gonadotrophin is extracted using a suitable 
fractionation procedure. It is either dried under reduced 
pressure or freeze-dried. 

CHARACTERS 

Appearance 

WTiite or yellowish-white, amorphous powder. 

Solubility' 

Soluble in water, 

IDENTIFICATION 

When administered to immature rats as prescribed in the 
assay* it causes an increase in the mass of the seminal vesicles 
and of the prostate gland. 

TESTS 
Water (2,5,52) 

Maximum 5.0 per cent. 

Bacterial endotoxins (2,6. 14) 

Less than 0,02 IU per IU of chorionic gonadotrophin, if 
intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of bacterial endotoxins. 

ASSAY 

The potency of chorionic gonadotrophin is estimated by 
comparing under given conditions its effect of increasing the 
mass of the seminal vesicles (or the prostate gland) of 
immature rats with the same effect of the International 
Standard of chorionic gonadotrophin or of a reference 
preparation calibrated in International Units. 

The International Unit is the activity' contained in a stated 
amount of the International Standard* which consists of a 
mixture of a freeze-dried extract of chorionic gonadotrophin 
from the urine of pregnant women with lactose. 

The equivalence in International Units of the International 
Standard is stated by the World Health Organization. 

Use immature male rats of the same strain, 19 to 28 days 
old, differing in age by not more than 3 days and having 
body masses such that the difference between the heaviest 
and the lightest rat is not more chan 10 g. Assign the rats at 
random to 6 equal groups of at least 5 animals. If sets of 
6 litter mates are available, assign one liner mate from each 
set to each group and mark according to liner. 

Choose 3 doses of the reference preparation and 3 doses of 
the preparation to be examined such that the smallest dose is 
sufficient to produce a positive response in some of the rats 
and the largest dose does not produce a maximal response in 
all the rats. Use doses in geometric progression and as an 
initial approximation total doses of 4 IU, 8 IU and 16 IU 
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may bo tried although the dose will depend on the sensitivity 
of the animals used, which may vary widely. 

Dissolve separately the total quantities of the preparation to 
be examined and of the reference preparation corresponding 
to the daily doses to be used in sufficient phosphate-albumin 
buffered saline pH 7.2 R such that the daily dose is 
administered in a volume of about 0.5 mL, Add a suitable 
antimicrobial preservative such as 4 g/L of phenol or 
0.02 g/L of thiomersal Store the solutions at 5 ± 3 C, 

Inject subcutaneously into each rat the daily dose allocated to 
its group, on 4 consecutive days at the same time each day. 
On the 5 lh day, about 24 h after the last injection, euthanise 
the rats and remove the seminal vesicles. Remove any 
extraneous fluid and tissue and weigh the vesicles 
immediately. Calculate the results by the usual statistical 
methods, using the mass of the vesicles as the response. (The 
precision of the assay may be improved by a suitable 
correction of the organ mass with reference to the body mass 
of the animal from which it was taken; an analysis of 
covariance may be used). 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits (P ~ 0,95) of the estimated potency 
arc not less than 64 per cent and not more than 156 per cent 
of the stated potency, 

STORAGE 

In an airtight, tamper-proof container, protected from light at 
a temperature of 2 "C to 8 C C. If the substance Is sterile, 
store in a sterile, airtight, tamper-proof container, 

LABELLING 

The label states: 

— the number of International Units per container, 

— the potency in International Units per milligram. 

___ Ph£itr 


Chymotrypsin 

(Fh* Eur. monograph 0476) * 

9004-07-3 

Action and use 

Proteolytic enzyme. 

PhEiw. ______ 

DEFINITION 

Chymotrypsin is a proteolytic enzyme obtained by the 
activation of chrymotrypsinogen extracted from the pancreas 
of beef (Bos taunts L,), It has an activity of not less than 5.0 
microkatals per milligram. In solution it has maximal 
enzymic activity at about pH 8; the activity is reversibly 
inhibited at pH 3, the pH at which it is most stable. 

PRODUCTION 

The animals from which chymotrypsin is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption. Furthermore, the tissues used shall not include 
any specified risk material as defined by any relevant 
international or, where appropriate, national legislation. 

The method of manufacture is validated to demonstrate that 
the product, if tested, would comply with the following test. 


Histamine (2.6, 10) 

Not more than 1 jig (calculated as histamine base) per 5 
microkatals of chymotrypsin activity. Before carrying out the 
test, heat the solution of the substance to be examined on a 
water-bath for 30 min. 

CHARACTERS 

Appearance 

White or almost white, crystalline or amorphous powder, 
hygroscopic if amorphous. 

Solubility 

Sparingly soluble in water. 

IDENTIFICATION 

A, Dilute 1 mL of solution S (see Tests) to 10 mL with 
water R. In a depression in a white spot-plate, mix 0.05 mL 
of this solution with 0,2 mL of the substrate solution. 

A purple colour develops. 

Substrate solution To 24,0 mg of acetyltyrosim ethyl ester R add 
0,2 mL of ethanol (96 per cent) R and swirl to dissolve. 

Add 2,0 mL of 0.06? M phosphate buffer solution pH 7.0 R 
and 1 mL of methyl red ?nixed solution R and dilute to 
10.0 mL with water R. 

B. Dilute 0,5 mL of solution S to 5 mL with water R. 

Add 0.10 mL of a 20 g/L solution of 
iosylphenyhlanylchbromeihane R in ethanol (96 per cent) R> 
Adjust to pH 7.0 and shake for 2 h. In a depression in a 
white spot-plate, mix 0.05 mL of this solution with 0.2 mL 
of the substrate solution (see Identification test A). No colour 
develops within 3 min of mixing. 

TESTS 
Solution S 

Dissolve 0.10 g in carbon dioxide-free water R and dilute to 
10,0 mL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2./), 

pH (2.2.5) 

3.0 to 5.0 for solution S. 

Specific absorbance (2,2,25) 

18,5 to 22,5, determined at the absorption maximum at 
281 nm; maximum 8, determined at the absorption 
minimum at 250 nm. 

Dissolve 30.0 mg in 0,00! M hydrochloric acid and dilute to 
100,0 mL with the same acid. 

Trypsin 

Substrate solution To 98,5 mg of tosylarginine methyl ester 
hydrochloride /?, suitable for assaying trypsin, add 5 mL of 
ms(hydroxymethyl)aminomethane buffer solution pH 8.1 R and 
swirl to dissolve. Add 2.5 mL of methyl red mixed solution R 
and dilute to 25.0 mL with water /?, 

Test solution Transfer to a depression in a white spot-plate 
0,01 mL of tns(hydroxymethyl)amimmeihane buffer solution 
pH 8.1 R and 0.1 mL of solution S. Add 0.2 mL of the 
substrate solution, 

Referettce solution At the same time and in the same manner 
as for the test solution, prepare a solution using the 
substance to be examined to which not more than 
l per cent mfm of trypsin BRP has been added. 

Start a timer. No colour appears in the test solution within 
3-5 min after the addition of the substrate solution. A purple 
colour is produced in the control solution. 
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Loss on drying (2.232) 

Not more than 5,0 per cent, determined on 0.100 g by 
drying at 60 *C at a pressure not exceeding 0*7 kPa for 2 h* 

ASSAY 

The activity of chymotrypsin is determined by comparing the 
rate at which it hydrolyses acetyltyrosme ethyl ester R with the 
rate at which chymotrypsin BRP hydrolyses the same substrate 
under the same conditions. 

Apparatus Use a reaction vessel of about 30 mL capacity 
provided with: 

— a device that will maintain a temperature of 
25,0 ± 0.1 C C; 

— a stirring device, for example a magnetic stirrer; 

— a lid with holes for the insertion of electrodes, the tip of a 
burette, a tube for the admission of nitrogen and the 
introduction of reagents. 

An automatic or manual titration apparatus may be used. 

For the latter, the burette is graduated in 0.005 mL and the 
pH meter is provided with a wide-range scale and glass- 
silver-silver chloride or other suitable electrodes* 

7«jf solution Dissolve 25,0 mg of the substance to be 
examined in 0.001 M hydrochloric acid and dilute to 
2 50*0 mL with the same add* 

Reference solution Dissolve 25.0 mg of chymotrypsin BRP in 
0.001 M hydrochloric acid and dilute to 250*0 mL with the 
same acid* 

Store the solutions at 0-5 C Warm 1 mL of each solution 
to about 25 over 15 min and use 50 pL of each solution 
(corresponding to about 25 nanokata Is) for each titration. 
Carry out the titration in an atmosphere of nitrogen. Transfer 
10.0 mL of 03! M calcium chloride solution R to the reaction 
vessel and, while stirring, add 0.35 mL of 0.2 M acetyltymsine 
ethyl ester R. When the temperature is steady at 
25,0 ± 0.1 C C (after about 5 min), adjust to pH 8*0 exactly 
with 0 * 02 M sodium hydroxide. Add 50 pL of the test solution 
(equivalent to about 5 pg of the substance to be examined) 
and stan a timer. Maintain at pH 8*0 by the addition of 
0.02 M sodium hydroxide, noting the volume added every 
30 s. Calculate the volume of 0.02 M sodium hydroxide used 
per second between 30 s and 210 s* Carry out a titration in 
the same manner using the reference solution and calculate 
the volume of 0.02 At sodium hydroxide used per second. 
Calculate the activity in microkatals per milligram using the 
following expression: 


m* x V 
m x V* 


x A 


m - mass of the substance to be examined, in 
milligrams; 

m 1 - mass of chymotrypsin BRP , in milligrams; 

V = volume of 0.02 M sodium hydroxide used per 
second by the test solution; 

V* - volume of 0.02 M sodium hydroxide used per 
second by the reference solution; 

A = activity of chymotrypsin BRP, in microkatals per 
milligram. 

STORAGE 

In an airtight container at 2 °C to 8 C, protected from light. 

LABELLING 

The label states: 

— the quantity of chymotrypsin and the total activity' in 
microkatals per container; 

— for the amorphous substance, that it is hygroscopic, 

___ Pfi£tf 


Ciclesonide 

(Ph. Bur , monograph 2703) 



C 32 H 44 O 7 540.7 126544-47-6 

Action and use 

Glucocorticoid. 

PtiFir _ _______ 

DEFINITION 

(2 ’R)-2 '-Cydohexyl -11 (3-hydroxy- 3,2 0-dioxo-160/7- 
[ 1,3]dioxok>[4' s 516,17]pregna-1,4-dien-21 -yl 
2 -methylpropanoate. 

Content 

98 0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or yellowish-white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble to soluble in 
acetone and in anhydrous ethanol. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison ciclesonide CRS. 

B. Examine the chromatograms obtained in the assay* 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in anhydrous ethanol R and dilute to 50.0 mL with 
the same solvent. 

Reference solution (a) Dissolve 50.0 mg of ciclesonide CRS in 
anhydrous ethanol R and dilute to 50,0 mL with the same 
solvent. 

Reference solution (b) Dissolve 3 mg of ciclesonide 
impurity B CRS , 3 mg of ciclesonide impurity C CRS and 5 mg 
of ciclesonide containing impurity A CRS in anhydrous ethanol R 
and dilute to 10*0 mL with the same solvent. 

Reference solution (c) Dissolve 50 mg of the substance to be 
examined in anhydrous ethanol R , add 1 .0 mL of reference 
solution (b) and dilute to 50.0 mL with anhydrous ethanol R. 
Reference solution (d) Dilute 1.0 mL of the test solution to 
100.0 mL with anhydrous ethanol R. Dilute 1 *0 mL of this 
solution to 10.0 mL with anhydrous ethanol R. 

Column: 

— size : / = 0.25 m, 0 = 4.6 mm; 

— stationary phase: phenyhilyl silica gel for chromatography R 
(5 pm); 
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— temperature: 60 C. 

Mobile phase water R, anhydrous ethanol R (38:62 V!V). 

Flow rate 1.0 ml/rnin. 

Detection Spectrophotometer at 243 nm. 

Injection 20 pL of the test solution and reference solutions (c) 
and (d). 

Run time 2.2 times the retention time of cidesonide. 
Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities A* B and C. 

Relative retention With reference to cidesonide (retention 
time - about 16 min): impurity B = about 0.4; 
impuriry C - about 0.9; impurity A = about 1.4. 

System suitability*: reference solution (c): 

— resolution: minimum L5 between the peaks due to 
impurity C and cidesonide. 

Calculation of percentage contents: 

— for each impurity, use the concentration of cidesonide in 
reference solution (d), 

Limits: 

— impurity A: maximum 1.0 percent; 

— impurities B, C: for each impurity, maximum 
0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total of unspecified impurities: maximum 0,2 per cent; 

— total: maximum 1.2 per cent; 

— reporting threshold: 0,05 per cent. 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

Solvent mixture water R t ethanol (96 per cent) R (15:85 VIV). 
0.250 g complies with test H. Prepare the reference solution 
using 0,5 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 0.5 per cent, determined on 0.500 g. 

Stilf;tted ash (2.4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a). 

Run rime 1 .6 times the retention time of cidesonide. 

System suitability: reference solution (a): 

— symmetry factor, maximum 2.2 for the peak due to 
cidesonide. 

Calculate the percentage content of C 32 K 14 O 7 taking into 
account the assigned content of cidesonide CRS. 

IMPURITIES 

Specified impurities A, B, C, 



A. (2 '5)-2 '-cydohexyl-11 p-hvdroxy-3 J 20-dioxO'l 60//- 
[ 1,3] dioxolo[4 ',516,17] pregna- l,4-dien-21-yl 
2-methylpropanoare (S-epimer of cidesonide), 



B, (2^)-2 l -cyclohexyl-l ip,21-dihydroxy-16p£r- 
[ 1,3]dioxolot4 ',516,17] pregna-1,4-diene-3,20-dione, 



and epinw al C* 


C. (2 * R) -2[( 1 RS) -cyclohex- 3-enyl] -1 1 J^hydroxy-3,20- 
dioxo-16p//- [1,3] dioxo to [4 ',516,17]pregna-1,4-dien-21 -yl 
2 -methylpropanoate, 

i_ - _ _ — Pfi Ear 


Ciclopirox 

(Ph, Eur. monograph 1407) 



C l2 H, 7 N0 2 207.3 29342-05-0 

Action and use 

Antifungal. 

PtlEi*^ _______ 

DEFINITION 

6 -Cyclohexyl -1 -hydroxy-4*methylpyridin-2(I H)-one. 

Content 

98,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white, crystalline powder. 

Solubility 

Slightly soluble in water, freely soluble in anhydrous ethanol 
and in methylene chloride, 

IDENTIFICATION 

First identification B 
Second identification A. C. 

A, Melting point (2.2.14): 140 °C to 145 *C. 

B, Infrared absorption spectrophotometry (2.2.24), 

Comparison cidopirox CRS. 

C, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
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Reference solution Dissolve 20 mg of ciclopirox CRS in 
methanol R and dilute to 10 mL with the same solvent. 

Platt TIC silica get f 2 ^ plate R. 

Pretreatment Before use, predevelop with the mobile phase 
until the solvent front has migrated to the top of the plate. 
Allow to dry in air for 5 min. 

MohUe phase concentrated ammonia R r water R, ethanol 

(96 per cent) R (10:15:75 ViVfV). 

Application 10 pL, 

Development Over 2/3 of the plate. 

Drying In air for 10 min. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

Detection B Spray with a 20 g/L solution of ferric chloride R in 
anhydrous ethanol R. 

Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Appearance of solution 

The solution is clear (2.2. /} and not more intensely coloured 
than reference solution Y* (2.2.2, Method 11}. 

Dissolve 2.0 g in methanol R and dilute to 10 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). Carry out the rest avoiding 
exposure to actinic light. AS materials in direct contact with the 
substance to be examined like column materials, reagents , solvents, 
etc. should contain only very low amounts of extractable metal 
canons. 

Solvent mixture acetonitrile R t mobile phase (10:90 V/V). 

Test solution Dissolve 30.0 mg of the substance to be 
examined in 15 mL of the solvent mixture, using an 
ultrasonic bath if necessary, and dilute to 20.0 mL with the 
solvent mixture. 

Reference solution (a) Dissolve 15.0 mg of ciclopirox 
impurity A CRS and 15.0 mg of ciclopirox impurity B CRS in 
the solvent mixture and dilute to 10.0 mL with the solvent 
mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 200.0 mL with the solvem mixture. 

Reference solution (c) Dilute 2.0 mL of reference solution (b) 
to 10.0 mL with the solvent mixture. 

Reference solution (d) Mix 5.0 mL of reference solution (a) 
and 5.0 mL of the test solution. 

Column: 

— size. I - 0.08 m, 0 * 4 mm; 

— stationary phase, niirik silica gel for chromatography R2 

(5 ml 

In order to ensure desorption of interfering metal ions, every 
new column is to be rinsed with the rinsing solution over a 
period of not less than 15 h and then with the mobile phase 
for not less than 5 h at a flow rate of 0.2 niL/min. 

Rinsing solution glacial acetic acid /?, acetylacetone R, 
acetonitrile R> water R (0.1:0.1:50:50 ViVfVfV). 

Mobile phase glacial acetic add /?, acetonitrile /?, 0.96 g/L 
solution of sodium edetate R (0.01:23:77 VfVIV). 


Flow rate 0.7 mL min. 

Detection Spectrophotometer at 220 nm and at 298 nm. 
Injection 10 pL of the test solution and reference 
solutions (b), (c) and (d); inica the solvent mixture as a 
blank. 

Run time 2.5 times the retention time of ciclopirox. 

Retention ttme Ciclopirox = 8 min to 11 min; if necessary 
adjust the ratio of the 0.96 g/L solution of sodium edetate to 
acetonitrile in the mobile phase. 

Relative retention With reference to ciclopirox: 
impurity A = about 0.5; impurity C = about 0.9; 
impurity B = about 1.3* 

System suitability At 298 nm: 

— resolution: minimum 2.0 between the peaks due to 
dclopirox and impurity B in the chromatogram obtained 
with reference solution (d); 

— symmetry factor. 0.8 to 2.0 for the principal peak in the 
chromatogram obtained with the test solution. 

Limits: 

— impurity A at 220 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurities B> C at 298 nm: for each impurity, not more 
than the area of the peak due to impurity B in the 
chromatogram obtained w'ith reference solution (b) 

(0.5 per cent); 

— unspecified impurities at 298 nm: for each impurity, not 
more than the area of the peak due to impurity B in the 
chromatogram obtained with reference solution (c) 

(0.10 per cent); 

— sum of impurities other than B at 298 nm: not more than 
the area of the peak due to impurity' B in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— disregard limit at 298 run: 0.5 times the area of the peak 
due to impurity' B in the chromatogram obtained with 
reference solution (c) (0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test C, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum 1.5 per cent, determined on 1.000 g by drying 
in vacuo at 60 °C over diphosphorus pentaxide R. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 20 mL of methanol R. Add 20 mL of 
water R and titrate with 0.1 M sodium hydroxide , determining 
the end-point poicntiometricaliy (2.2.20). Cany out a blank 
titration. 

I mL of 0.1 Af sodium hydroxide is equivalent to 20.73 mg of 

c 12 h 17 no 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C. 
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and enantiomer 


A* [(5i?5) -3 -cydohexy 1- 5-methyl-4,5 -dihydro 1,2-oxazol-5- 
ylj acetic acid. 



B. 6-cydohexyl-4-merfiyl-2//-pyTan-2-one 5 



C. 6H^c]ohexyl-4-methylpyridin-20 //)-one. 


PhEut 


Ciclopirox Olamine 

(Ph. Eur. monograph 1302) 



Action and use 
Antifungal 


h 2 n 


.OH 


Pfifa 


41621-49-2 


DEFINITION 

6-Cyc lohexy 1-1 -hvdroxy-4 -m ethylpyrid in -2 (1 //) -one and 
2-ami no ethanol. 

Content 

— ciclopirox (C^HnNO^; AI r 207.3): 76.0 per cent to 
78.5 per cent (dried substance); 

— 2-aminoethanol (C 2 H 7 NO; Af r 61.1): 22.2 per cent to 
23.3 per cent (dried substance). 

CHARACTERS 

Appearance 

White or pale yellow* crystalline powder. 

Solubility 

Sparingly soluble in water, very soluble in ethanol 

(96 per cent) and in methylene chloride, slightly soluble in 

ethyl acetate, practically insoluble in cyclohexane. 

It shows polymorphism (3.9). 

IDENTIFICATION 
First identification A. 

Second identification B 

A. Infrared absorption spectrophotometry (2.2. 24). 


Comparison ciclopirox olamine CRS . 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethyl 
acetate R, evaporate to dryness on a water-bath and record 
new spectra using the residues. 

B. Thin-layer chromatography (22.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 10 tnL with the same solvent. 
Reference solution Dissolve 25 mg of ciclopirox olamine CRS in 
methanol R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel a phne R* 

Pretreatment Before use, predevelop 2 plates with the mobile 
phase until the solvent front has migrated to the top of the 
plates. Allow to dry in air for 5 min. 

Mobile phase concentrated ammonia K, water R-, anhydrous 
ethanol R (10:15:75 ViViV). 

Application 10 pL, 

Development Over 2/3 of the plate. 

Drying In air for 10 min. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

Detection B Spray 1 plate with ferric chloride solution R3 , 

Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with the 
reference solution. 

Detection C Spray the 2 nd second plate with ninhydrin 
solution R. Heat at 110 C until the spots appear. 

Results C The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Appearance of solution 

The solution is dear (2.2./) and not more intensely coloured 
than reference solution BY 7 (2.2.2, Method II ). 

Dissolve 2.0 g in methanol R and dilute to 20 mL with the 
same solvent. 

pH (12.3) 

8.0 to 9.0. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Related substances 

Liquid chromatography (22.29). Carry out the test avoiding 
exposure to actinic light. All materials in direct contact with the 
substance to be examined, such as column materials, reagents, 
solvents, etc . should contain only small amounts of extractable 
metal cations. 

Solvent mature acetonitrile R, mobile phase (10:90 VIV). 

Test solution Dissolve 40.0 mg of the substance to be 
examined (corresponding to about 30 mg of ciclopirox) in a 
mixture of 20 pL of anhydrous acetic acid R, 2 mL of 
acetonitrile R> and 15 mL of the mobile phase, using an 
ultrasonic bath if necessary. Dilute the solution to 20.0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 15.0 mg of ciclopirox 
impurity A CRS and 15.0 mg of ciclopirox impurity B CRS in a 
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mixture of 1 mL of acetonitrile R and 7 mL of the mobile 
phase, and dilute to 10.0 mL with the mobile phase. 
Reference solution (b) Dilute 3.0 mL of reference solution (a) 
to 200.0 mL with the solvent mixture. 

Reference solution (c) Dilute 2.0 mL of reference solution (b) 
to 10.0 mL with the solvent mixture. 

Reference solution (d) Mix 5,0 mL of reference solution (a) 
and 5.0 mL of the test solution. 

Column: 

— size: l = 80 mm, 0 = 4 mm; 

— stmionay phase: nitrile silica gel far chromatography R 
(5 pm). 

In order to ensure desorption of interfering metal ions, every 
new column is to be rinsed with the rinsing solution over a 
period of not less than 15 h and then with the mobile phase 
for not less than 5 h at a flow rate of 0.2 mL/min. 

Rinsing solution acetylacewne i? ; anhydrous acetic acid R, 
acetonitrile R > water R (0.1:0,1:50:50 VIVIVIV). 

Mobile phase anhydrous acetic add R> acetonitrile R, 0.96 g/L 
solution of sodium edetate R (0,01:23:77 VfViV ). 

Flmv rate 0*7 mLrrtin. 

Detection Spectrophotometer at 220 nm and at 298 run. 
Injection 10 pL of the test solution and reference 
solutions (b) } (c) and (d). 

Run time 2,5 times the retention time of ciclopirox. 

Retention time Ciclopirox = 8 min to 11 min; if necessary 
adjust the ratio of the 0.96 g/L solution of sodium edetate to 
acetonitrile in the mobile phase. 

Relative retention With reference to ciclopirox: 
impurity A = about 0,5; impurity C = about 0,9; 
impurity B = about 1.3, 

System suitability At 298 nm: 

— resolution : minimum of 2,0 between the peaks due to 
impurity B and ciclopirox in the chromatogram obtained 
with reference solution (d); 

— symmetry* factor. 0,8 to 2.0 for the principal peak in the 
chromatogram obtained with the test solution. 

Limits: 

— impurity A at 220 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0*5 per cent); 

— impurities B, C at 298 nm: for each impurity, not more 
than the area of the peak due to impurity B in the 
chromatogram obtained with reference solution (b) 

( 0.5 per cent); 

— unspecified impurities at 298 nm: for each impurity, not 
more than the area of the peak due to impurity B in the 
chromatogram obtained with reference solution (c) 

(0,10 per cent); 

— sum of impurities other than B at 298 nm: not more than 
the area of the peak due to impurity B in the 
chromatogram obtained with reference solution (b) 

( 0.5 per cent); 

— disregard limit at 298 nm: 0,5 times the area of the peak 
due to impurity B in the chromatogram obtained with 
reference solution (c) (0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (70 ppm Pb) R , 

Loss on drying (2.2.12) 

Maximum 1.5 per cent, determined on 1.000 g by drying 
under high vacuum. 


Sulfate d ash (2.4.14) 

Maximum 0 .L per cent* determined on 1.0 g. 

ASSAY 

2-Aminoethanol 

Dissolve 0,250 g in 25 mL of anhydrous acetic acid R . Titrate 
with 0.1 M perchloric acidt determining the end-point 
potentiometrical ly ( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 6.108 mg of 
C 2 H 7 NO. 

Ciclopirox 

Dissolve 0,200 g in 2 mL of methanol R. Add 38 mL of 
water /?, swirl and titrate immediately with 0, / M sodium 
hydroxide, determining the end-point potentiometrically 
( 2 . 2 , 20 ), Cany out a blank titration. 

Use 0.1 M sodium hydroxide > the litre of which has been 
determined under the conditions prescribed above using 
0 .100 g of benzoic acid RV. 

1 mL of 0, / M sodium hydroxide is equivalent to 20.73 mg of 

c 12 h 17 no 2 , 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C 



A. [(5J?S)-3-cyclohexyl-5-methyl-4j5-dihydro-1,2-oxazol-5- 
yl] acetic arid, 



B. 6-cyclohexyl-4-methyl-2if-pyran-2- one, 



C, 6 -cyclohexy 1-4- me thylpyri din-2 (1 H) -one. 

____ PtiEtv 
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Ciclosporin 1-553 


Ciclosporin 

(Ph. Bur. monograph 0994) 


r- AJa - d-AIb MeLeu * MeLeu M-eVal - N H CH 3 


L MeLeu *- Val * Me Leu - MeOly - Abu 



CwHiuNnOa 1203 59865-13-3 

Action and use 

Calcineurin inhibitor, immunosuppressant. 

Preparation 
Ciclosporin Eye Drops 
Sterile Ciclosporin Concentrate 
Ciclosporin Oral Solution 

Ph&r ________ 

DEFINITION 

Cyclo [ [{2Sj3i?,4i?,6£)-3-hydroxy-4-methyi“2- 
(methyl amino) oct-6-enoy 1] -L-2-aminobutanoykV- 
methylgiycyi-N-meth>1-L"ieucy]-c-valyl-N-methyl-L-leucyl-L- 
danyl-D-al any l-A f -me thyi-L-leucyl - N-me thyi-i.-leucy i-A/- 
methyl-L-valyl] (riclosporin A). 

Substance produced by Beauveria mvea (Tolypodadium 
inflatum Gams) or obtained by any other means. 

Content 

97.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in anhydrous 
ethanol and in methylene chloride* 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison ciclosporin CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a)* 

TESTS 

Appearance of solution 

The solution is clear (2.2./) and not more intensely coloured 
than reference solution Y 5j BY 5 or R 7 (2.2.2j Method II). 
Dissolve 1.5 g in anhydrous ethanol R and dilute to 15 ml 
with the same solvent. 

Specific optical rotation (2.2.7) 

-193 to -185 (dried substance). 

Dissolve 0,125 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2,2.29). 

Solvent mixture acetonitrile ft water R (50:50 VfV), 

Test solution Dissolve 30.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 


Reference solution (a) Dissolve 30.0 mg of ciclosporin CRS in 
the solvent mixture and dilute to 25.0 mL with the solvent 
mixture. 

Reference solution (b) Dilute 2.0 mL of reference solution (a) 
to 200.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
ciclosporin for system suitability CRS in 5.0 mL of the mobile 
phase. 

Column: 

— size: l = 0*25 m, 0 = 4 mm; 

— stationary! phase : oaadccylsilyt silica gel for chromatography R 
(3-5 pm); 

— temperature: 80 *C, 

The column is connected to the injection port by a steel 
capillary tube about 1 m long, having an internal diameter of 
0,25 mm and maintained at 80 °C. 

Mobile phase phosphoric acid ft 1 f l-dimetkykthyl methyl ether ft 
acetonitrile ft water R (0.1:5:43:52 V/V/V/V). 

Flow rate l ,5 mlVmin. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time 1.7 times the retention time of ciclosporin. 

System suitability: reference solution (c): 

— retention time: ciclosporin = 25 min to 30 min; 

if necessary, adjust the ratio of acetonitrile to water in the 
mobile phase; 

— peak-to-vaEey ratio: minimum 1,4, where H p = height 
above the baseline of the peak due to ciclosporin U and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
ciclosporin; if necessary, adjust the ratio of 
l 3 i-dimethylethyl methyl ether to acetonitrile in the 
mobile phase. 

Limits: 

— any impurity: for each impurity', not more than 0.7 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.7 per cent); 

— total : not more chan 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 1.5 per cent); 

— disregard limin 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

The residue obtained in the test for loss on drying complies 
with test C, Prepare the reference solution using 2 mL of 
lead standard solution (10 ppm Pb) R . 

Loss on drying ( 2.2.32) 

Maximum 2,0 per cent, determined on 1.000 g at 60 C at a 
pressure not exceeding 15 Pa for 3 h. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.84 TU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. Dissolve 
50 mg of the substance to be examined in a mixture of 
280 mg of ethanol (96 per cent) R and 650 mg of 
polyoxyethylated castor oil R and dilute to the required 
concentration using water for BET. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 
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Injection Test solution and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of C 62 H,,iN| t Oj 2 taking 
into account the assigned content of cidosporin CRS, 

STORAGE 

In an airtight container* protected from light. If the substance 
is sterile* store in a sterile, airtight, tamper-proof container 

IMPURITIES 

R 

r* Ala — D^AfaMeLeu^ MeLeu-* MeVal -N H CHi 

‘ 4 5 

L MeLeu * Val — MeLeu * MeGly * Abu 
U 7 

CH S 



A. different ddosporins [difference from cidosporin 
(R - CH 3 : cidosporin A)]: cidosporin B [7-L-Ala]; 
cidosporin C [7-i/Thr]; dclosporin D [7-L-VaJ]; 
cidosporin E [5-t-Val]; cidosporin G [7-(l-2- 
aminopemanoyl)]; cidosporin H [5-n-MeVal]; dclosporin L 
[R = Hj; cidosporin T [4-L-Leu]; dclosporin U [11-r-Leu]; 
cidosporin V [1-L-Abu], 



B, [6- [(2$, 3I? 3 4i?)-3-hydroxy-4-methyl-2- 
(methylamino)octanoic add]]cidosporin A, 

C. isociclosporin A, 

~- PfiEur 


Cilastatin Sodium 

(Ph, Eur. monograph 1408) 



0 


C l6 H 25 N,Na0 5 S 380,4 81129-83-1 


Action and use 

Dehydropeptidase-I inhibitor; inhibition of the renal 
metabolism of imipenem. 


Solubility 

Very soluble in water and in methanol, slightly soluble in 
anhydrous ethanol, very slightly soluble in dimethyl sulfoxide, 
practically insoluble in acetone and in methylene chloride, 

IDENTIFICATION 

A. Spedfic optical rotation (see Tests), 

B. Infrared absorption spectrophotometry (2,2.24), 
Comparison cilastatin sodium CRS , 

C. It gives reaction (a) of sodium (23.1). 

TESTS 
Solution S 

Dissolve 1 .0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is dear ( 2 , 2 J) and not more intensely coloured 
than reference solution Y ft (2.2.2, Method IT). 

pH (2.2,2) 

6,5 to 7,5 for solution $, 

Specific optical rotation (2.2.7) 

+ 41.5 to L 44,5 (anhydrous substance). 

Dissolve 0.250 g in a mixture of 1 volume of hydrochloric 
acid R and 120 volumes of methanol /?, then dilute to 
25.0 mL with the same mixture of solvents. 

Related substances 

Liquid chromatography (2,2,29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 32 mg of the substance to be examined 
in water R and dilute to 20,0 mL with the same solvent, 
Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with water R ♦ Dilute 1.0 mL of this solution to 
10.0 mL with water R. 

Reference solution (b) Dissolve 3 mg of cilastatin for system 
suitability 1 CRS (containing impurities A, B, E» F, G 
(epimer 2) and H) in water R and dilute to 2.0 mL with the 
same solvent. 

Reference solution (c) Dissolve 3 mg of cilastatin for system 
suitability 2 CRS (containing impurities C and G (epimer 1)) 
in water R and dilute to 2.0 mL with the same solvent. 
Reference solution (d) Dissolve 32 mg of mesityl oxide R 
(impurity D) in 100.0 mL of water R. Dilute 1,0 mL of the 
solution to 50.0 mL with water R. 

Column: 

— size: l — 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography compatible with 100 per cent aqueous mobile 
phases R (5 pm); 

— temperature: 50 C, 

Mobile phase : 

— mobile phase A : phosphate hitffer solution pH 3.25 R; 

— mobile phase B: acetonitrile Rl, phosphate buffer solution 
pH 3.25 R( 50:50 VfV); 


PhEtr ____ 

DEFINITION 

Sodium (Z) -7-[[(2/f)^2-amino-2-carboxyethy 1]sulfanyi] -2- 
[[[(15)"2*2-dimeihylcydopropyl] carbonyl] amino] hept-2- 
enoate. 

Content 

98,0 per cent to 10L5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or light yellow, amorphous, hygroscopic powder. 


Time 

(min) 

Mobile phase A 
(per cent V7V) 

Mobile phase B 
(percent V/V) 

0-3 

10O 

0 

3 ■ 28 

100+ 90 

a* w 

28-38 

90 

10 

38*63 

90->50 

10+50 

63*78 

50 + 30 

50 + 70 

78 - 88 

30 

70 
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Cilastatm Sodium 1-555 


Flow rate 2.0 mUmm. 

Detection Spectrophotometer at 210 ran . 

Injection 20 pL. 

Identification of impurities Use (he chromatogram supplied 
with dJastadn for system suitability I CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, E, F, G (epimer 2) 
and H; use the chromatogram supplied with cilastatm for 
system suitability 2 CRS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to impurities 
C and G (cpimer 1); use the chromatogram obtained with 
reference solution (d) to identify the peak due to impurity D, 
Relative retention With reference to cilastatm (retention 
lime “ about 50 min): impurity E - about 0.2; impurity A 
(cpimer 1) = about 0.60; impurity A (epimer 
2) - about 0,62i impurity D = about 0.9; 
impurity F = about 0*98; impurity G (epimer 1) = about 
1,02; impurity G (epimer 2) = about 1.05; 
impurity H = about 1.06; impurity B = about 1.17; 
impurity C = about 1,23. 

System suitability 

— peak-to-valley ratio: minimum 10, where H p = height 
above the baseline of the peak due to impurity F and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to cilastatm 
in the chromatogram obtained with reference solution (b); 

— peak-w^oaEey ratio: minimum 2,5, where H p - height 
above the baseline of the peak due to impurity G 
(epimer I) and ff 9 = height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to cilastatm in the chromatogram obtained with 
reference solution (c). 

Calculation of percentage contents: 

— for all impurities, use the concentration of cilastatin in 
reference solution (a); 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity C = 1 *3i impurity E = 3*3; impurity G 
(epimer l) and impurity G (epimer 2) = 1.6. 

Limits ; 

— impurities A (sum of the epimers): maximum 0.5 per cent; 

— impurity C: maximum 0,4 per cent; 

— impurities B: maximum 0.3 per cent; 

— impurities B, F, H: for each impurity, maximum 
0,1 per cent; 

— impurity G\ for each cpimer, maximum 0.1 per cent; 

— unspecified impurities: for each impurity, maximum 
0*05 per cent; 

— total: maximum 1,0 per cent; 

— reporting threshold: 0.03 per cent; disregard any peak due 
to impurity D in the chromatogram obtained with 
reference solution (d). 

Impurity D, acetone and methanol 

Gas chromatography (2*2*25), 

Internal standard solution Dissolve 0,5 mL of propanol R in 
water R and dilute to 1000 mL with the same solvent. 

Test solution Dissolve 0,200 g of the substance to be 
examined in water R> add 2.0 mL of the internal standard 
solution and dilute to 10.0 mL with water R. 

Reference solution Dissolve 2.0 mL of acetone R> 0.5 mL of 
methanol R and 0.5 mL of merify/ oxide R (impurity D) in 
water R and dilute to 1000 mL with the same solvent. 

To 2,0 mL of this solution add 2*0 mL of the internal 
standard solution and dilute to 10.0 mL with water R . This 


solution contains 316 pg of acetone, 79 pg of methanol and 
86 pg of impurity D per millilitre. 

Column: 

— material: fused silica; 

— size, l = 30 m, 0 = 0.53 mm; 

— stationary phase, macmgol 20 000 R (film thickness 
L .0 pm). 

Carrier gas helium for chromatography R. 

Flow rate 9 mL/min* 

Temperature: 



Time 

(mint 

Temperature 

ro 

Column 

0 - 15 

so 


15-5 

50*70 


5 5.5 

70 

Injection port 


160 

Detector 


220 


Detection Flame ionisation. 

Injection 1 pL. 

Calculate the percentage contents of acetone, methanol and 
impurity D using the following expression: 

(*)■(« 

C = concentration of the solvent in the reference 
solution, in pg/mL; 

IF - quantity of cilastatm sodium in the test solution, in 
milligrams; 

R u - ratio of the area of the solvent peak to the area of 
the propanol peak in the chromatogram obtained 
with the test solution; 

R. = ratio of the area of the solvent peak to the area of 
the propanol peak in the chromatogram obtained 
with the reference solution. 

Limits : 

— acetone: maximum 1.0 per cent mlm; 

— methanol: maximum 0.5 per cent m/m; 

— impurity D\ maximum 0.4 per cent m/m. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Solvent methanol R. 

1.0 g complies w r ith test H. Prepare the reference solution 
using I mL of lead standard solution (10 ppm Pb) R. 

Water (2,5. 12) 

Maximum 2.0 per cent, determined on 0.500 g. 

Bacterial endotoxins ( 2.6.14) 

Less than 0,17 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0.100 g in 30 mL of methanol R and add 5 mL of 
water R. Add 0,1 M hydrochloric add to a pH of about 3.0, 
Carry out a potentiometric titration (2,2,20), using 0.IM 
sodium hydroxide. 'ITirec jumps of potential are observed. 

Read the volume added between the 1 M and the 3 rJ point of 
inflexion. 

1 mL of 0.1 At sodium hydroxide is equivalent to 19,02 mg 
ofC 1A H 23 N 2 NaG 5 S. 
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STORAGE 

In an airtight container, at a temp era rure of 2 C to 8 ~C. 
If the substance is sterile, store in a sterile, airtight, tamper¬ 
proof container, 

IMPURITIES 

Specified impurities A, B, C, D, B, F, G, H 


ho 3 c 


COjH 



and epimer al S 


A (Z) -7--[(2i?)-2-amino-2-carboxy ethyl] su 1 finyl]-2- 
[[[(IS) - 2 , 2 -dimethy Icydopropy i] carbony i] ammo ] hep t- 2 -cnoi c 
acid, 



B. (2^-7-U(2Rh2^3iboxy-2-U(lRS)-l-meihyl~^ 
oxobu^lJammoJethylJsuIfanyll-S-tltClS)^^- 
dimethvicydopropyI] carbonyl] amino] hept- 2 -enoi c acid, 



o 


C* (ZH~[[(2R)-2-carboxy-2-[a, 1-dimethyl-3- 
oxobuty 1 ) amino ] e th y 1 ] s ulfa ny 1 ] - 2 - [ [ [ (I S) - 2 , 2 - 
dimethy ley clopropyl ] carbonyl] am ino] hep t- 2 -enoic add. 



D, 4-methylpent-3-en-2-one (mesityl oxide), 


HOlC >^s 

H N H 2 



cq 2 h 


E, 7- [ [ (2i?) -2 -amino -2 -carboxyethyl ] sulfany 1 ] - 2 -oxoheptanoic 
acid. 



F. (Z) -7 - f [ (2 R) -2-amino - 2 -carb oxyethyl] s ulfanyl] -2- [ ( 2 ,3- 
dimethyl but-3-enoyl)amino] hept- 2 -enoic acid. 



and epinw at C* O 


G. (£)-(2i?S)-7-[ [(2J?)-2-amino-2<arboxyethyl] sulfanyl] - 2 - 
[ [ [(1 S)-2 ,2-dimethy Icydopropy I] carbonyl] amino] hep t-3-enoic 
add. 



o 


H. (Z)-7-[( 2 -aminoethyl)sulfany 1]- 2 - [[[(IS)-2,2- 
dimethylcyclopropyl] carbonyl] amino]hept- 2 -enoic add. 

. - ___.___ PhEur 


Cilazapril 



C^HjiNjOtoHaO 435.5 92077-78-6 


Action and use 

Angiotensin converting enzyme inhibitor. 

PtiEur ___ _ __ 

DEFINITION 

(1 S,9£)-9-f [( 1S) -1 -(Eihoxycarbonyl)-3-pheny Ipropy 1 ] amino) - 
I O-oxooctahydro-hH-pyndaztno [ 1,2 -a] [1,2]diazepine-1 - 
carboxylic add monohydrate. 

Content 

98.5 per cent to I0L5 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, freely soluble in methanol and in 
methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2*24), 
Comparison cilazapril CRS . 

B. Specific optical rotation (see Tests). 

TESTS 

Specific optical rotation (2*2*7) 

- 383 to - 399 (anhydrous substance). 

Dissolve 0-200 g in 0*067 M phosphate buffer solution 
pH 7.0 Ry with the aid of ultrasound if necessary, and dilute 
to 50.0 mL with the same buffer solution. Carry out the 
determination at 365 nm. 

Impurity’ A 

Thin-layer chromatography (2*2*27). 

Test solution Dissolve 0.20 g of the substance to be examined 
in methanol R and dilute to 5.0 mL with the same solvent. 
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Cilazapril 1-557 


Reference solution (a) Dissolve 2 mg of cilazapril 

impurity A CRS in methanol R and dilute to 50,0 mL with the 

same solvent. 

Reference solution (b) Dissolve 5 mg of cilazapril 

impurity A CRS and 5 mg of the substance to be examined in 

methanol R and dilute to 10.0 mL with the same solvent, 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R, water R> hexane R, 
methanol R> ethyl acetate R (5:5:15:15:60 VlVlVlVlV), 
Application 5 pL. 

Development Over a path of 10 cm. 

Drying In a current of cold air for 10 min. 

Detection Spray with a freshly prepared mixture of 1 volume 
of potassium iodobismuthate solution R and !0 volumes of dilute 
acetic acid R and then with dilute hydrogen peroxide solution /?, 
System suitability ,: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

Limit: 

— impurity A: any spot due to impurity A is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) ( 0.1 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
50,0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5.0 mg of cilazapril 
impurity D CRS in the test solution and dilute to 10.0 mL 
with the test solution. 

Column : 

— size: 1 = 0,25 m, 0 = 4.6 mm^ 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 nm). 

Mobile phase Mix 10 volumes of tmihylamine R and 
750 volumes of water R, adjust to pH 230 with phosphoric 
add R y and add 200 volumes of tetrahydrofuran R. 

Flow rate 1 .0 mL'min. 

Detection Spectrophotometer at 214 run. 

Injection 20 pL, 

Run time Twice the retention time of cilazapril; when 
impurity A is present, it may be necessary to continue the 
chromatography until it is eluted. 

Relative retention With reference to cilazapril: 
impurity B - about 0.6; impurity D = about 0.9; 
impurity C = about 1 , 6 ; impurity A = 4 to 5. 

System suitability: reference solution (b); 

— resolution: minimum 2.5 between the peaks due to 
impurity D and cilazapril; 

— symmetry factor, maximum 3,0 for the peak due to 
cilazapril. 

Limits: 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— impurity D: not more than 0,4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 


— impurity C: not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0,1 per cent); 

— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0,10 percent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

(1 per cent); 

— disregard limit. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard any peak due to impurity' A. 

Water (2.5. 12) 

3.5 per cent to 5.0 per cent, determined on 0,300 g, 

Sul fa ted ash (2,4, 14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0300 g in 10 nxL of anhydrous ethanol R and add 
50 mL of water i?, Titrate with 0AM sodium hydroxide > 
determining the end-point potenciometrically (2.2,20). Carry 
out a blank titration, 

1 mL of 0A M sodium hydroxide is equivalent to 41.75 mg of 
C 22 H 31 N 3 O 5 . 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D 



A. R = C{CH 3 ) 3> R' = C 2 H 5 : l 5 l^limeihylethyl (I S,9S)-9- 
[[(S)-l-(ethoxycarbonyI)-3-phcnylpropyI] amino]- 10 - 
oxooctabydro- 6 H-pyridazino [ 1 ,2-a] [ 1 , 2 ]diazepine -1 - 
carboxylate, 

B. R = R' = H; (1 S,9>S)-9-[[(S)-l-carboxy-3- 
phenylpropyl] amino] - 10 -oxooctahydro- 6 //-pyridazino [ 1 , 2 - 
a] [ 1 j 2 ]diazepine -1 -carboxylic arid* 

C. R = R' = C 2 H 5 : ethyl (15 3 95)-9-[[(5)-l-(ethoxycarbonyl)- 
3-phenylpropyI] amino]-10-oxooctahydro-6//-pyridazino [ 1 ,2- 
a] [ 1 , 2 ]diazepine- 1 -carboxylate s 



D, a$,9S)-9-[[(R)-l -(ethoxycarbony 1)-3- 
phenylpropyl] amino] -1 Q-oxooctahydro- 6 //-pyridazino-[ 1 s 2 - 
a\ [ 1 , 21 diazepine -1 -carboxylic add. 

_ pft&f 
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Cimetidine 

(Pk Eur. monograph 0756) 



CN 

/=N 

1 

N 


~K'V ch ' 

Hg.G 



C i0 H 16 N*S 2523 51481 - 61-9 

Action and use 

Histamine H 2 receptor antagonist; treatment of peptic 
ulceration, 

Preparations 
Cimetidine Injection 
Cimetidine Oral Solution 
Cimetidine Oral Suspension 
Cimetidine Tablets 

PhEur _ 

DEFINITION 

2-Cyano-I -methyl-3- [2-[ [(5-methyl-IH-imida2ol-4- 
yl) methyl] sulfanyl] ethyl] guanidine. 

Content 

983 per cent to 101,5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, soluble in ethanol (96 per cent), 
practically insoluble in methylene chloride. It dissolves in 
dilute mineral adds. 

It shows polymorphism (5,9). 

IDENTIFICATION 

Firs: identification: B 
Second identification: A f C 

A, Melting point (2.2, 14): 139 C to 144 C. 

If necessary, dissolve the substance to be examined in 2- 
propanol R> evaporate to dryness and determine the melting 
point again. 

B, Infrared absorption spectrophotometry (2.2.24). 

Comparison cimetidine CRS , 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in I^propanol R 7 evaporate to dryness 
and record new spectra using the residues. 

C Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of cimetidine CRS in 
methanol R and dilute to 10 mL with the same solvent, 

Plate TLC silica gel GF z <r 4 plate R. 

Mobile phase concentrated ammonia R } methanol f?, ethyl 
acetate R (15:20:65 VIViV). 

Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In a current of cold air. 


Detection Expose to iodine vapour until maximum contrast 
has been obtained and examine in ultraviolet light at 
254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y 5 (2.2.2, Method II). 

Dissolve 3.0 g in 12 mL of / M hydrochloric acid and dilute 
to 20 mL with water R. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20 mg of the substance to be examined 
in mobile phase A and dilute to 50.0 mL with mobile 
phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with mobile phase A. Dilute 2.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
cimetidim for system suitability CRS (containing impurities B, 
Cj Dj Ej G and H) in 1.0 mL of mobile phase A. 

Reference solution (c) Dissolve 4 mg of cimetidine for peak 
identification CRS (containing impurity F) in mobile phase A 
and dilute to 10.0 mL with mobile phase A, 

Column : 

— size: I - 0.25 m, 0 = 4,6 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase A Mix 0,4 volumes of dtethylamine R and 
780 volumes of a LI g/L solution of sodium 
hexanesulfonate R\ adjust to pH 2,8 with phosphoric add R; 
add 250 volumes of methanol R2; 

Mobile phase B methanol R2 ; 


Time 

Mobile phase A 

Mobile phase B 

(mm) 

(per cent V/V) 

(percent V/V) 

0 - 60 

100 

0 

60 - 65 

10090 

0 ^ 10 

65 - 120 

90 

10 


Flow rate 1.1 mI7min. 

Detection Spectrophotometer aL 220 nm. 

Injection 50 pL. 

Identification of impurities Use the chromatogram supplied 
with cimetidine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C* D ? E, G and H; 
use the chromatogram supplied with cimetidine for peak 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity F, 
Relative retention With reference to cimetidine (retention 
time = about 18 min): impurity G = about 0.2; 
impurity E - about 0,4; impurity D = about 1.5; 
impurity C = about 1.6; impurity B = about 2,0; 
impurity' H = about 2.3; impurity F = about 4.6. 

System suitability: reference solution (b): 

— resolution: minimum 1 .5 between the peaks due to 
impurities D and C, 
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Limits: 

— correction factors', for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity C = 2.5; 
impurity D = 3.3; impurity E = 0.7; impurity G = 0 . 6 , 

— impurities B, C, D, E> F, G, H: for each impurity, not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.2 per cent); 

— unspecified impurities: for each impurity* not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 1.0 per cent); 

— disregard limit : 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1 .0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C, 

Sulfaced ash (2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.200 g in 60 mL of anhydrous acetic add R. Titrate 
with 0.1 M perchloric add determining the end point 
potentio me trieally (2.2.20) * 

1 mL of 0.! M perchloric add is equivalent to 25.23 mg of 

CjoHjhNfcS 

STORAGE 

Protected from light. 

IMPURITIES 

Spedfied impurities 8, C, D, E, F 3 G, H 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances far phannaceutkal use): A, /, 
* 


GN 

I 
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HN 
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C. 1 -[(mcthylamino) [[2-f [(5-methyl-1 //-imidazol-4- 
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E. 2 -cyano- 1 -methyl- 3 [ 2 - [ [{5 -methyl-1 //-imtdazoI-4- 
yl) methyl] sulfinyl] ethyl] guanidine, 



F. 2-cyano-l ,3-bis[2-[[(5-methyM//-imidazol-4- 
y 1) methyl ] sulfany 1] ethyl] guanidine* 


N' CN 

N ' 
H 

G, 2-cyano-l,3-dimethylguanidine s 



X .H 

H 3 C y 


N 

* 

CN 


CN 

t 

N 



H. 1,1 '-(disuIfanediyldieihylene)bis(2-cyanQ-3- 
methylguanidine), 


/=*N 



ch 3 


A. methyl 3-cyano-1-[2-Q{5-methyl-i/FimidazoM- 

yl) me thyl ] su) fanyll ethyl ] carb amimidothioate, 1 (5-methyl-lW-imid a zol-4-yl)methano!, 


/^N 
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CN 

N 




CH S 


B, methyl 3-cyano-l-[2-[[(5-meffiyl“If7-imidazol-4^ 
y 1) methyl ] sulfany l] e thyl] carbami m idate * 


j. 2-|[(5-methyl-l//-imida2:ol'4- 
yl)methyl] sulfanyl] ethanamine. 
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Cimetidine Hydrochloride 

(Ph. Eur. monograph 1500) 



H 3 C 


C 10 H it C1N 6 S 288,8 70059-30-2 

Action and use 

Histamine H 2 receptor antagonist; treatment of peptic 
ulceration. 

Preparation 

Cimetidine Injection 

Ph ____ 

DEFINITION 

2-Cy ano -1 -methyl- 3- [ 2- [ [(5 -me thy 1 -1 //-im idazol-4- 
yl)me thyl] sulfany 1 ] ethyl] guanidine hydrochl oride. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water* sparingly soluble in anhydrous 
ethanol. 

IDENTIFICATION 

First identification: B, D 
Second identification: A > C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(2,2.25). 

Test solution Dissolve 70 mg in 0.2 M sulfuric add and dilute 
to 100.0 mL with the same acid. Dilute 2.0 mL of this 
solution to 100.0 mL with 0.2 M sulfuric acid , 

Spedfic absorbance at the absorption maximum at 218 nm 
650 to 705, 

B. Infrared absorption spectrophotometry (2*2.24). 

Comparison cimetidine hydrochloride CRS . 

C. Thin-laver chromatography (2.2,27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of cimetidine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Plate TLC silica gel GF 254 plate R. 

Mobile phase concentrated ammonia 1 R, methanol R> ethyl 
acetate R( 15:20:65 VfViV). 

Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In a current of cold air 

Detection Expose to iodine vapour until maximum contrast 
has been obtained and examine in ultraviolet light at 
254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in die chromatogram obtained with the reference 
solution. 


+ D. It gives reaction (a) of chlorides (2,3, I). 

* TESTS 

Appearance of solution 

The solution is clear (222.1) and not more intensely coloured 
than reference solution Y 5 (2.2.2, Method II). 

Dissolve 3.0 g in 12 mL of / M hydrochloric acid and dilute 
to 20 mL with water R, 

pH (2,2.3) 

4.0 to 5,0. 

Dissolve 100 mg in carbon dioxide-free water R and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20 mg of the substance to be examined 
in mobile phase A and dilute to 50,0 mL w^ith mobile 
phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A, Dilute 2,0 mL of this 
solution to 10.0 mL wdth mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
cimeddine for system suitability CRS (containing impurities B> 
C, D, E, G and H) in L0 mL of mobile phase A, 

Reference solution (c) Dissolve 4 mg of cimetidine for peak 
identification CRS (containing impurity F) in mobile phase A 
and dilute to 10.0 mL with mobile phase A. 

Column ; 

— size: l = 0.25 m,0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase A Mix 0.4 volumes of diethylamine R and 
780 volumes of a 1.1 g/L solution of sodium 
hexane sulfonate R. Adjust to pH 2,8 with phosphoric add R 
and add 250 volumes of methanol i?2; 

Mobile phase B methanol i?2; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-60 

LOO 

0 

60 - 65 

100 90 

0 -M0 

65 - 120 

90 

10 


Flow rate 1.1 mUmin, 

Detection Spectrophotometer at 220 nm. 

Injection 50 pL, 

Identification of impurities Use the chromatogram supplied 
with cimetidine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to the impurities B, C, D, E, G and 
H; use the chromatogram supplied with cimetidine for peak 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity F, 
Relative retention With reference to cimetidine (retention 
time — about 18 min): impurity G = about 0.2; 
impurity E = about 0.4; impurity D - about 1.5; 
impurity C - about 1.6; impurity' B - about 2.0; 
impurity H = about 2,3; impurity F = about 4.6, 

System suitability: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
impurities D and C. 
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Umm 

— correction factors: for the calculation of content multiply 
the peak areas of the Mowing impurities by the 
corresponding correction factor impurity C = 2*5; 
impurity D = 3.3; impurity* E - 0,7; impurity* G = 0.6; 

— impurities B 3 C, D> E, F> G, H: for each impurity, not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.2 per cent); 

— unspecified impurities', for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 percent). 

Heavy metals (2. 4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Ph) R. 

Loss on drying (2.2,31) 

Maximum 1.0 per cent, determined on L000 g by drying in 
an oven at 105 7 C. 

Sulfa ted ash (Z4.I4) 

Maximum 0.2 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in a mixture of 5 mL of 0.01 M hydrochloric 
acid and 50 mL of ethanol (96 per cent) R. Cany out a 
potemiometrie titration (2.2,20), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0J M sodium hydroxide is equivalent to 23.88 mg of 
C l0 H l7 CIN 6 S. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, C t D, E t F, G, H 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
bv the general monograph Substances /or pharmaceutical use 
(2034) . It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical use): A, 1, 
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Cinchocaine Hydrochloride 

(Ph. Bur. monograph 1088) 



k) 


C 20 H m CIN,O 2 379.9 61-12-1 

Action and use 

Local anaesthetic. 

PhEif _ 

DEFINITION 

Cinchocaine hydrochloride contains not less than 
98.5 per cent and not more than the equivalent of 
101.0 per cent of 2-butoxy-A ? -[2- 

(diethy lamino) ethyl ] q ui n oline-4 -carboxa mide bydrochloridc, 
calculated with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, hygroscopic, very soluble in water, freely soluble in 
acetone, in alcohol and in methvkne chloride. 

It agglomerates very easily, 

IDENTIFICATION 

First identification B t E. 

Second identification A> C, D y E. 

A. Dissolve 60.0 mg in / M hydrochloric acid and dilute to 

100 mL with the same acid. Dilute 2 mL of the solution to 
100 mL with / M hydrochloric acid. Examined between 
220 nm and 350 nm (2.2.25), the solution shows two 
absorption maxima, at 246 nm and 319 nm. The ratio of the 
absorbance measured at 246 nm to that measured at 319 nm 
is 2,7 to 3,0, 

B. Examine by infrared absorption spectrophotometry 
(2,2.24), comparing with the spectrum obtained with 
cinchocaine hydrochloride CRS . Examine the substances 
prepared as discs using potassium chloride R, 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position and size 
co the principal spot in the chromatogram obtained with 
reference solution (a). 

D. Dissolve 0.5 g in 5 mL of water R. Add 1 mL of dilute 
ammonia R2. A white precipitate is formed. Filter, wash the 
precipitate with five quantities, each of 10 mL of water R 
and dry in a desiccator. It melts at 64 C to 66 C (2.2. 14). 

E. It gives reaction (a) of chlorides (2.2, / ), 

TESTS 

Solution S 

Dissolve 5.0 g in carbon dioxide-free water R prepared from 
distilled water R, and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,/) and not more intensely coloured 
than reference solution Y 6 (2.2,2, Method II). 
pH (2.2,2) 

Dilute 10 mL of solution S to 50 mL with carbon dioxide-free 
water R. The pH of the solution is 5.0 to 6 . 0 . 

Related substances 

Examine by thin-layer chromatography (2,2.27), using as the 
coating substance a suitable silica gel with a fluorescent 
indicator having an optimal intensity at 254 nm. 


Test solution (a) Dissolve 0,20 g of the substance to be 
examined in methanol R and dilute to 5 mL with the same 
solvent. 

Test solution (b) Dilute I mL of test solution (a) to 10 mL 
with methanol R. 

Reference solution (a) Dissolve 20 mg of cinchocaine 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Reference solution (b) Dilute I mL of test solution (b) to 
20 mL with methanol R. 

Refeimce solution (c) Dilute 1 mL of test solution (b) to 
50 mL with methanol R. 

Reference solution (d) Dissolve 20 mg of benzocaine CRS in 
methanol R and dilute to 5 mL with the same solvent. Dilute 
1 mL of the solution and 1 mL of reference solution (a) to 
20 mL with methanol R . 

Apply separately to the plate 5 pL of each solution. Develop 
over a path of 15 cm using a mixture of 1 volume of 
ammonia R, 5 volumes of methanol R, 30 volumes of 
acetone R and 50 volumes of toluene R> Dry the plate in a 
current of warm air for 15 min. Examine in ultraviolet light 
at 254 nm. Any spot in the chromatogram obtained with test 
solution (a), apart from the principal spot, is not more 
intense than the principal spot in die chromatogram obtained 
with reference solution (b) (0.5 per cent) and at most one 
such spot is more interne than the spot in the chromatogram 
obtained with reference solution (c) ( 0.2 per cent). The test 
is not valid unless the chromatogram obtained with reference 
solution (d) shows two dearly separated spots. 

Heavy metals (2.4.8) 

1 2 mL of solution S complies with test A for heavy metals 
(20 ppm). Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Loss on drying (2.2.22) 

Not more than 2.0 per cent, determined on 0.500 g by 
drying in vacuo at 60 C. 

Sul fa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 15,0 mL of 0.01 M 
hydrochloric acid and 50 mL of alcohol R. Carry out a 
poten dome trie titration (2.2.20), using 0.1 M sodium 
hydroxide . Read the volume added between the two points of 
inflexion. 

1 mL of 0. / M sodium hydroxide is equivalent to 37.99 mg of 
C 2 oH w C1N 3 0 2 . 

STORAGE 

Store in an airtight container, protected from light. 


IMPURITIES 



A. R 1 = Cl, R2 - NH-[CH 2 ]rN(C z lUh: 2-chloro-N-[2- 
(di ethy lamino) ethyl] q uinoli ne-4-carboxamide, 

B. R1 = R2 = OH: 2-hydroxyquinoIine-4-carboxy1tc acid, 

C. R 1 = OH, R 2 = NH-[CH 2 ] 2 -N(C 2 H 5 ) 2 : N-[ 2 - 

(di ethy la mi n o) ethy I] -2- hydroxy quin o! ine-4-carboxamide, 

D. R1 = 0-[CH 2 ] 3 -CH 35 R 2 = OH: 2 -butoxyquinoline-4- 
carboxylic acid. 

_ _ __ PhEur 
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Cineole 

(Pk. Eur. monograph 1973) 

C H a 


C J0 Hi 8 O 154,3 470-82-6 

PtiEer _ 

DEFINITION 

1 j3i3-Trimethyl-2-oxabicydo[2*2,2] octane. 

CHARACTERS 

Appearance 

Clear colourless liquid. 

Solubility 

Practically insoluble in water, miscible with alcohol and with 
methylene chloride. 

It solidifies at about 0.5 °C. 

IDENTIFICATION 

A. Refractive index (see Tests), 

B. Thin-layer chromatography (2.2.27), 

Test solution Dilute 1 mL of solution S (see Tests) to 25 mL 
with alcohol R> 

Reference solution Mix 80 mg of cineole CRS with alcohol R 
and dilute to 10 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase ethyl acetate R, toluene R (10:90 VIV). 

Application 2 pL, 

Development Over 2/3 of the plate. 

Drying In a current of cold air. 

Detection Spray with anisaldehyde solution R y heat at 
100-105 °C for 5 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. To 0.1 mL add 4 mL of sulfuric add R. An orange-red 
colour develops. Add 0.2 mL of formaldehyde solution R. 

The colour changes to deep brown. 

TESTS 
Solution S 

Dilute 2.00 g to 10.0 mL with alcohol R. 

Appearance of solution 

Solution S is dear (2,2,1) and colourless (2.2.2j Method T), 

Chiral impurities 

The optical rotation (2.2.7) of solution S is -0.10 to 

+ 0 . 10 ". 

Refractive index (2.2.6) 

1.456 to 1.460, 

Related substances 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 1.0 g of camphor R in 
heptane R and dilute to 200 mL with the same solvent. 

Test solution (a) Dissolve 2,5 g of the substance to be 
examined in heptane R and dilute to 25.0 mL with the same 
solvent. 


Test solution (b) Dissolve 2,5 g of the substance to be 
examined in heptane add 5,0 mL of the internal standard 
solution and dilute to 25.0 mL with heptane R . 

Reference solution (a) To 2,0 mL of test solution (a) add 
20.0 mL of the internal standard solution and dilute to 
100.0 mL with heptane R. 

Reference solution (b) Dissolve 50 mg of 1,4-cmeole R and 
50 mg of the substance to be examined in heptane R and 
dilute to 50.0 mL with the same solvent. 

Column: 

— size: 1 — 30 m, 0 = 0,25 mm, 

— stationary phase: macmgol 20 000 R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R. 

Umar velocity 45 cm/s. 

Split-ratio 1:70. 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

o- to 

50 


10 - 35 

50 -» LOO 


35 - 45 

100 * 200 


45- 55 

200 

Injection port 


220 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pL. 

Sysretfi suitability: reference solution (b): 

— resolution: minimum 10 between the peaks due to 
impurity A and to cineole. 

Limits: 

— total: calculate the ratio (R) of the area of the peak due to 
cineole to the area of the peak due to the internal 
standard from the chromatogram obtained with reference 
solution (a); from the chromatogram obtained with test 
solution {b)j calculate the ratio of the sum of the areas of 
any peaks, apart from the principal peak and the peak 
due to the internal standard, to the area of the peak due 
to internal standard: this ratio is not greater than R 

(2 per cent), 

— disregard limit : 0,025 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Residue on evaporation 

Maximum 0.1 per cent. 

To 2.0 g add 5 mL of water R, evaporate to dryness on a 

water-bath and dry at 100-105 C for 1 h. The residue 

weighs a maximum of 2 mg. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 



A. l-fnethyl-4-( I -methyIethyl)-7-oxabicydo[2.2,1 ]heptane 
(1,4-cincole). 

____. PtiEer 
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Cinnamic Acid 



CsHsOj 148.2 621-82-9 

Action and use 

Antimicrobial preservative; excipient. 

DEFINITION 

Cinnamic Acid is (£)-3-phenylprop-2-enoic acid. It contains 
not less than 99*0% and not more than 100.5% of CgHgO?, 
calculated with reference to the dried substance. 

CHARACTERISTICS 

Colourless crystals. 

Very slightly soluble in water, freely soluble in ethanol (96%)\ 
soluble in ether, 

IDENTIFICATION 

A. The infrared absorption spectrum * Appendix II A, is 
concordant with the reference spectrum of cinnamic acid 
(RS 062). 

B. The light absorption^ Appendix II B* in the range 230 to 
350 nm of a 0.0010% w/v solution in 0.1 m sodium hydroxide 
exhibits a maximum only at 267 nm. The absorbance at 
267 nm is about i .4. 

TESTS 

Melting point 

132 ' to 134% Appendix V A, 

Ethanol-insoluble matter 

A 10% w/v solution in ethanol (96%) is clear* Appendix IV A, 

Related substances 

Carry out the method for thin-layer chromatography > 

Appendix HI A, using the following solutions in methanoL 

(1) 5.0% w/v of the substance being examined, 

(2) 0.025% w/v of the substance being examined. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel GF 2 $j. 

(b) Use the mobile phase as described below . 

(c) Apply 5 pL of each solution, 

(d) Develop the plate to 15 cm, 

(e) After removal of the plate, dry in air and examine under 
ultraviolet light (254 mn). 

MOBILE PHASE 

\ 0 volumes of glacial acetic add and 90 volumes of toluene, 
LIMITS 

Any secondary spot in the chromatogram obtained with 
solution (1) is not more intense than the spot in the 
chromatogram obtained with solution (2), 

Loss on drying 

When dried to constant weight at 60 at a pressure not 
exceeding 0.7 kPa, loses not more than 1.0% of its weight. 
Use 1 g. 

Sulfa ted ash 

Not more than 0.1 %, Appendix DC A. 

ASSAY 

Dissolve 0,5 g in 15 mL of ethanol (96%) previously 
neutralised to phenol red solution and titrate with 0,1m sodium 
hydroxide VS using phenol red solution as indicator. Each mL 
of 0,1 m sodium hydroxide KS is equivalent to 14,82 mg of 

c$h 8 o 2 . 


Cinnarizine 

(Ph Bur monograph 0816) 



CuHM 368.5 298-57-7 

Action and use 

Histamine HI receptor antagonist; antihistamine. 

PhEi* ______ 

DEFINITION 

(E)~ 1 -(Diphenylmethyl)-4-(3-phcnylprop-2-enyl)piperazine. 

Content 

99.0 per cent to 101*0 per cent (dried substance), 

CHARACTERS 

Appearance 

WTiite or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in acetone, slightly soluble in ethanol 
(96 per cent) and in methanol. 

IDENTIFICATION 

First identification A, B 
Second identification A, C, D 

A. Melting point (2.2. 14): 118 C to 122 °C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison cinnarizine CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 20 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of cinnarizine CRS in 
methanol R and dilute to 20 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of cmnarizine CRS and 
10 mg of flunarizine dihydrochloride CRS in methanol R and 
dilute to 20 mL with the same solvent. 

Plate TLC octadecylsilyl silica gel F 2 ^ plate R. 

Mobile phase 58.4 g/L solution of sodium chloride R, 
methanol acetone R (20:30:50 ViVIV ). 

Application 5 pL, 

Development In an unsaturated tank, over 3/4 of the plate. 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and sbe to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve 0.2 g of anhydrous citric add R in 10 mL of acetic 
anhydride R in a water-bath at 80 D C and maintain the 
temperature of the water-bath at 80 "C for 10 min. 

Add about 20 mg of the substance to be examined. A purple 
colour develops. 
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TESTS 

Appearance of solution 

The solution is clear (2,2,/) and not more intensely coloured 
than reference solution BY 7 (2.2.2, A iethod IF). 

Dissolve 0.5 g in methylene chloride R and dilute to 20 mL 
with the same solvent. 

Acidity or alkalinity 

Suspend 0.5 g in 15 mL of water R r Boil for 2 min. Cool and 
filter. Dilute the filtrate to 20 mL with carbon dioxide-free 
water R. To 10 mL of this solution add 0.1 mL of 
phenolphthakin solution R and 0,25 mL of 0.01 M sodium 
hydroxide. The solution is pink. To 10 mL of the solution 
add 0, l mL of methyl red solution R and 0.25 mL of 0.01 At 
hydrochloric acid. The solution is red. 


— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 1.0 g in a mixture of 15 volumes of water R and 
85 volumes of acetone R- Add dilute hydrochloric acid R until 
dissolution is complete. Dilute to 20 mL with a mixture of 
15 volumes of water R and 85 volumes of acetone R. 12 mL 
of the solution complies with test B. Prepare the reference 
solution using 10 mL of lead standard solution (1 ppm Pb) 
obtained by diluting lead standard solution (100 ppm Pb) R 
with a mixture of 15 volumes of water R and 85 volumes of 
acetone R. 


Related substances 

Liquid chromatography (2.Z29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 


Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven in vacuo at 60 D C for 4 h. 

Sulla ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 


Reference solution (a) Dissolve 12.5 mg of cinnarizine CRS and 
15.0 mg of flunarizim dihydrochloride CRS in methanol R and 
dilute to 100.0 mL with the same solvent. Dilute LO mL of 
this solution to 20.0 mL with methanol R 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R , Dilute 5.0 mL of this solution to 
20.0 mL with methanol R. 

Column: 

— size: l ~ 0.1 m, 0 - 4.0 mm; 

— stariotiary phase: base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase : 

— mobile phase A: 10 g/L solution of ammonium acetate R; 

— mobile phase B: 0.2 per cent VIV solution of glacial acetic 
acid R in acetonitrile RI ; 


ASSAY 

Dissolve 0,150 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0J At perchloric acid, using 0,2 mL of 
naphtholbenzein solution R as indicator. 

1 mL of 0.1 M perchloric acid is equivalent to 18.43 mg 
Of 


STORAGE 

Protected from light. 


IMPURITIES 

Specified imp unties A, B, C, D, E 





Time 

Mobile phiK A 

Mobile phase B 


(min} 

(per cent V/V) 

(pee cent V/V} 


0-20 

75 -> 10 

25-* 90 

A. I 

20 - 25 

10 

90 



Flow rate 1.5 mL min. 

Detection Spectrophotometer at 230 nm. 
Injection 10 pL. 


c a H 5 


A, 1 - (di pheny Ime thy l)p ip e razine, 


r, 

C«H 5 




C e H; 


Relative retention With reference to cinnarizine (retention 

time = about 11 min): impurity A = about 0,4; 

flunarizine = about 1.05; impurity B = about 1.1; 

impurity C = about 1.2; impurity D = about L6; 

impurity E = about L8. 

System suitability'-, reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
cinnarizine and flunarizine. 

Limits: 

— impurities A, B, C, D> E: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.25 per cent); 

— unspecified impurities: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 


B. (Z) -1 - (diphenylmethy 1) -4- (3-phenylprop-2-eny 1 Jpiperazi ne, 



C@H S 


cr 


C, 4-(dipheny lmethy I) -1 ? I -b is [ (£) - 3 -pheny Ip rop- 2- 
enyl]piperazinium chloride, 



and enantiomer 


c*h b 

D. 1 «(diphenylmethyl)-4- [(I /?5,3£)-4-phenyl-l-[(£)-2- 
p he ny le thenyl ] but-3-eny 1] piperazine. 






1-566 Ciprofibrate 


2017 


CsH 5 




CijHs 


E. 1 ,4-bis(diphenyimethyl)piperazine. 


Ciprofibrate 

(Ph, Bur monograph 2013) 


— stationary phase: octyhilyl silica gd for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A : 1.36 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 2,2 with phosphoric add R s 

— mobile phase B: acetonitrile R f 


nr cir — 

Time 

(min) 

Mobil* phase A 
(per cent V/V) 

Mobil* phase B 
(wr cent V/V) 


0-30 

75-* 30 

25 -* 70 

* ** 

* * 

30-40 

30 

70 

* * 
***** 

40-42 

30 -* 75 

70 — * 25 



and enantiomer 


52214-84-3 


Action and use 

Fibrate; lip id-regulating drug. 

PhEtg^ - - - 

DEFINITION 

2~[4-[( 1 RS)-2 ,2-Dichlorocydopropyl] phenoxy]-2- 
mcthylpropanoic add. 

Content 

99,0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder. 

Solubility 

Practicalty insoluble in water, freely soluble in anhydrous 
ethanol, soluble in toluene, 

mp 

About 115 a C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison ciprofibrate CRS . 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution BY 4 (2.2.2, Method IT). 

Dissolve 1,0 g in anhydrous ethanol R and dilute to 10.0 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2, 2.29). 

Test solution Dissolve 0.125 g of the substance to be 
examined in a mixture of equal volumes of acetonitrile R and 
water R and dilute to 50 mL with the same mixture of 
solvents. 

Reference solution (a) Dilute LQ mL of the test solution to 
100.0 mL with a mixture of equal volumes of acetonitrile R 
and water R. Dilute 1.0 mL of this solution to 10,0 mL with 
a mixture of equal volumes of acetonitrile R and water R. 
Reference solution (b) Dissolve the contents of a dal of 
ciprofibrate for system suitability CRS in 2.0 mL of a mixture of 
equal volumes of acetonitrile R and water R. 

Column: 

— size: / = 0.15 m, 0 = 4.6 mm, 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with ciprofibrate for system suitability CRS to identify the peaks 
due to impurities A, B, C, D and E. 

Relative retention With reference to ciprofibrate (retention 
time = about 18 min): impurity A = about 0.7; 
impurity B - about 0,8; impurity C = about 0,95; 
impurity D = about 1.3; impurity E = about 1.5. 

System suitability : reference solution (b): 

— resolution: baseline separation between the peaks due to 
impurity C and ciprofibrate. 

Limitr. 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 2.3, 

— impurities C, D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,1 per cent), 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent), 

— impurity E: not more than 8 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.8 per cent), 

— any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,1 per cent), 

— total of other impurities: not more than 5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent), 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 350 ppm. 

To 0.190 g add 20 mL of water R and treat in an ultrasonic 
bath for 8 min. Filter. 15 mL of the filtrate complies with the 
test 

Water (2.5.12) 

Maximum 0,5 per cent, determined on J .000 g. 

Sulfa ted ash (2AJ4) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0,250 g in a mixture of 20 mL of water R and 
40 mL of anhydrous ethanol R. Titrate with 0 ,1 A! sodium 
hydroxide, determining the end-point potentiometrically 
(2.2.20). 
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I mL of 0J M sodium hydroxide is equivalent to 28,92 mg 
of C| jHi^GLC^. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E. 


h 2 c XT. 


O COjH 

X 

HiC CHj 


A. 2-(4-ethenyIphenoxy)-2-methyIpropanoic acid, 


Solubility 

Practically insoluble in water, very slightly soluble in 
anhydrous ethanol and in methylene chloride, 

IDENTIFICATION 

Infrared absorption spectrophotomeoy (2.2.24). 

Comparison ciprofloxacin CRS. 

TESTS 

Appearance of solution 

The solution is dear (2.2.1) and not more intensely coloured 
than reference solution GY 5 (2.2.2, Method IT). 

Dissolve 0.25 g in a 10.3 g/L solution of hydrochloric add R 
and dilute to 20 mL with the same solution. 



ci H 


B. 4- [ (1 RS) -2,2 -dichlorocyclopropyl] phenol, 


a 'A- 

C! H 


11 °7< R 

H 3 C CH 3 and enantiomer 


C R = CH 2 OH: 2-[4-[(Ii?S)-2,2- 

dichlorocy clopropy 1 ] phenoxy ] -2-methylpropan-1 -cl, 

D. R = CO-OCH*; methyl 2-(4-[(lR5)-2,2- 
dichlorocy clopropy 1] phenoxy] - 2-methylpropanoa te, 

E. R = CO-OC 2 H 5 : ethyl 2-[<H(lfrS)-2,2- 
dichlorocy clopropy I] phenoxy] -2-methylpropanoa te. 

_ PtiEur 


Ciprofloxacin 

(Ph. Bur. monograph 1089) 


O* 


F 



CO^H 


* * * 


* * 

* * 
* * 


C )T H l8 FN*0* 331.4 85721-33-1 


Action and use 

Fluoroquinolone antibacterial 

Preparations 

Ciprofloxacin Infusion 
Ciprofloxacin Eye Drops 

PhEir _ 

DEFINITION 

1 -Cy clopropy l-6-fluoro-4-ox0‘7-(pipetazim Lyl) -1 s 4- 
dihydroquinoline-3H:arboxylic acid. 

Content 

99.0 per cent to IOLO per cent (dried substance). 

CHARACTERS 

Appearance 

Almost white or pale yellow, crystalline powder, slightly 
hygroscopic. 


Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in dilute ammonia Rl and dilute to 5 mL with the same 
solvent. 

Reference solution Dissolve 10 mg of ciproftoxadn 
impurity A CRS in a mixture of 0.1 mL of dilute ammonia Rl 
and 90 mL of water R and dilute to 100 mL with water R . 
Dilute 2 mL of the solution to 10 mL with water R. 

Plate TLC silica gel F 2 5 4 plate R ' 

Mobile phase acetonitrile R> concentrated ammonia /?, 
methanol R, methylene chloride R (10:20:40:40 VIVIViV). 
Application 5 pL. 

Development At the bottom of a chromatographic tank, place 
an evaporating dish containing 50 mL of concentrated 
ammonia R. Expose the plate to the ammonia vapour for 
15 min in the closed tank. Withdraw the plate, transfer to a 
2 nd chromatographic tank and develop over 3/4 of the plate. 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Limir. 

— impurity A: any spot due to impurity A is not more 
intense than the principal spot in the chromatogram 
obtained with the reference solution (0.2 per cent). 

Related substances 

Liquid chromatography (2,2.29). 

Test solution To 25.0 mg of the substance to be examined add 
0.2 mL of dilute phosphoric acid R and dilute to 50,0 mL with 
the mobile phase. Treat in an ultrasonic bath until a dear 
solution is obtained. 

Reference solution (a) Dilute l .0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 5,0 mL with the mobile phase. 

Reference solution (b) Dissolve 2.5 mg of ciproftoxadn 
hydrochloride for peak identification CRS (containing 
impurities B, C, D and E) in the mobile phase and dilute to 
5.0 mL with the mobile phase. 

Column'. 

— size: l - 0,25 m, 0 = 4.6 mm; 

— stationary phase : base-deactivated end-capped oaadeeylsUyl 
silica gel for chromatography R (5 pm); 

— temperature: 40 Q C. 

Mobile phase Mix 13 volumes of acetonitrile R and 87 volumes 
of a 2,45 g/L solution of phosphoric add /?, previously 
adjusted to pH 3.0 with metkylamine R. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 278 nm. 

Injection 50 pL. 

Run time Twice the retention time of ciprofloxacin. 
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Identification of impurities Use the chromatogram supplied 
with ciprofloxacin hydrochloride for peak identification CRS and 
the chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C, D and E. 

Relative retention With reference to ciprofloxacin (retention 
time = about 0 min): impurity E = about 0.4; 
impurity B = about 0,6; impurity C = about 0.7; 
impurity D - about 1.2, 

System suitability: reference solution (b): 

- resolution: minimum L ,3 between the peaks due to 
impurities B and C, 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 0.7; 
impurity C = 0.6; impurity D = 1,4; impurity E = 6.7; 

— impurities B t C, D, E: For each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0-2 per cent); 

— unspecified impurities: for each impurity, not more than 
0,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) {0.5 per cent); 

- disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

Dissolve 0.5 g in dilute acetic acid R and dilute to 30 mL with 
the same solvent. Add 2 mL of water R instead of 2 mL of 
buffer solution pH 3,5 R, The filtrate complies with test E. 
Prepare the reference solution using 10 mL of lead standard 
solution (l ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 1.0 per cent, determined on 1,000 g by drying 
under vacuum at 120 °C. 

Sulfaied ash ( 2AA4) 

Maximum 0,1 per cent, determined on 1,0 g in a platinum 
crucible. 



o 


A. 7-cWaro-l-cydopropyL6~flu0ro-4-ox0-l,4- 

dihydroqu incline-3-carboxylic add (fluoroquinolonic 
acid)* 



B. I -cyclopropy 1-4-oxo- 7 -(piperadn-1 -yl)~1 s 4- 

dihydroquinoline-3-carboxylic acid (desfiuoro compound), 



C, 7 - [{2-aminoethyDamino] -1 -cydopropyL6-fluoro-4-oxo- 
L4-dihydroquinoline-3-carboxyIic add (ethyknediamine 
compound), 



D, 7-chloro-1 -cydopropyl-4-oxo-6-(piperazin-l-yl)-l,4- 
dihydroq uinolin e- 3-carb oxy 1 ic add, 


ASSAY 

Dissolve 0.300 g in SO mL of glacial acetic add R. Titrate 
with 0 ,1 M perchloric add , determining the end-point 
potentiometrically (2.220). 

1 mL of 0,1 M perchloric add is equivalent to 33.14 mg 
of 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): F. 


"O y 

k ^ 


E, 1 -cycl o propyl-6-flu o rev 7 - (piperazm-1 -yl)quino!in-4( 1 H)- 
one (decarboxylated compound), 

HN^, 

o 

HO 

O 



F. 1 -cyclopropyl-6-hydroxy-4-oxo-7-(piperasdn- l-yl)-l ,4* 
dihydroquin ol ine- 3-ca rboxy 1 ic add. 


PtiBur 
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Ciprofloxacin Hydrochloride * * 

(Ph. Eur. monograph 0888) * 

"O Y 

^ TT 1 ■ Hct ■ xH2 ° 

O 

C, 7 H, 9 C1FN 3 0^H 2 0 367.8 

(anhydrous) 

Action and use 
Fluoroquinolone antibacterial. 

Preparation 
Ciprofloxacin Tablets 

PhEur ___ 

DEFINITION 

l-Cydopropyl-6-fluorcHt-oxo-7-(piperazin- 1-yl)-1,4- 
dihydroquinoline-3-carboxylic acid hydrochloride. It contains 
a variable quantity of water. 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Pale yellow, crystalline* slightly hygroscopic powder. 

Solubility 

Soluble in water* slightly soluble in methanol* very slightly 
soluble in anhydrous ethanol, practically insoluble in acetone, 
in ethyl acetate and in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison ciprofloxacin hydrochloride CRS . 

B. 0.1 g gives reaction (b) of chlorides (23,1), 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

The solution is clear (2.2J) and not more intensely coloured 
than reference solution GY 5 (2.2.2, Method II), 

Dilute 10 mL of solution S to 20 mL with carbon dioxide-free 
water R. 

pH (2,23) 

3.5 to 4.5 for solution S. 

Impurity A 

Thin-layer chromatography (2,2,27), 

Test solution Dissolve 50 mg of the substance to be examined 
in water R and dilute to 5 mL with the same solvent. 

Reference solution Dissolve 10 mg of ciprofloxacin 
impurity A CRS in a mixture of 0.1 mL of dilute ammonia RI 
and 90 mL of water R and dilute to 100 mL with water R. 
Dilute 2 mL of the solution to 10 mL with water R. 

Plate TLC silica gel F 2 5 \ plate R, 

Mobile phase acetonitrile R s concentrated ammonia R, 
methanol K, methylene chloride R (10:20:40:40 VIVIVIV). 
Application 5 pL, 

Development At the bottom of a chromatographic tank, place 
an evaporating dish containing 50 mL of concentrated 
ammonia R. Expose the plate to the ammonia vapour for 


15 min in the dosed tank. Withdraw the plate* transfer to a 
2 nd chromatographic tank and develop over 3/4 of the plate. 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Limit, 

— impurity A: any spot due to impurity A is not more 
incense than the principal spot in the chromatogram 
obtained with the reference solution (0.2 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a). Dissolve 25.0 mg of ciprofloxacin 
hydrochloride CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dissolve 2.5 mg of ciprofloxacin 
hydrochloride for peak identification CRS (containing 
impurities B, C* D and E) in the mobile phase and dilute to 
5.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute LQ mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— size: l - 0.25 m, 0 - 4.6 mm; 

— stationary* phase: base-deactivated end^capped ociadecylstlyl 
silica gel for chromatography R (5 pm); 

— remperamre: 40 c C« 

Mobile phase Mix 13 volumes of acetonitrile R and 87 volumes 
of a 2.45 g/L solution of phosphoric acid R previously adjusted 
to pH 3.0 with tnethylamine R , 

Flow rate 1.5 mlimin. 

Detection Spectrophotometer at 278 nm. 

Injection 50 pL of the test solution and reference solutions (b) 
and (e). 

Run time 2.3 times the retention time of ciprofloxacin, 
Identification of impurities Use the chromatogram supplied 
with ciprofloxacin hydrochloride for peak identification CRS and 
the chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C, D and E. 

Relative retention With reference to ciprofloxacin (retention 
time - about 9 min): impurity E = about 0.4; 
impurity B = about 0.6; impurity C = about 0.7; 
impurity D = about 1.2. 

System mutability: reference solution (b): 

— resolution: minimum 1.3 between the peaks due to 
impurities B and C. 

Limits: 

— correction factor r. for the calculation of content* multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B - 0.7; 
impurity C = 0.6; impurity D = L4; impurity E = 6.7; 

— impurity £: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (e) (0.3 per cent); 

— impurities £?, C, D: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0,2 per cent); 

— unspecified impurities: for each impurity* not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) 

(0.10 per cent); 




1-570 Cisatracurium Besilate 


2017 


— total: not more than 2*5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) {0,5 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Heavy metals ( 2 . 4 . 8 } 

Maximum 20 ppm. 

Dissolve 0.25 g in water R and dilute to 30 mL with the 
same solvent. Carry out the prefiltration. The filtrate 
complies with test £, Prepare the reference solution using 
5 mL of lead standard solution (I ppm Pb) R. 

Water {Z5.ll) 

Maximum 6.7 per cent, determined on 0*200 g, 

Sul fated ash (2A A4) 

Maximum 0.1 per cent, determined on L0 g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Injection 10 pL of the test solution and reference solution (a). 
Calculate the percentage content of C^H^CIF^O^ taking 
into account tbe assigned content of ciprofloxacin 
hydrochloride CRS< 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, 8, C, D, E 

Other detectable impurities (the following substances would) if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
( 2034 ). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): F. 


Y 



O 


A. 7-chloro-1 -cydopropy I- 6-flu oro-4-oxo-1,4- 

dihydroqu incline-3-carboxy lie add (fluoroquinoIonic 
add), 

•o y 

tXx 

o 



D. 7 -chi oro-1 -cy clopropy I-4~oxo-6-{pi pe razin-1 -yl)-1,4- 
dihydroquinoline-3-carboxylic acid, 

Y 

YXQ 

0 

E. 1 -cyciopropyI-6-fluoro-7- (pi perazin -1 ~yI)quinolin-4( 1 H) - 
one (decarboxylated compound), 

o 



F. 1 -cydopropyl-6-hydroxy-4-oxo-7-(pipcrazm- l-yl)~l ,4- 
dihydroquinoline-3-carboxylie add. 


Pt\Bit 
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C^jHszN^OjgSa 1243 


* * * 


* 

★ 

* 


* 

* 

+ 



z 


96946-42-8 


B * l-cyclopropyl-4-oxo-7“(piperazin“]-yl)«l,4- 

dihydroquinolinc-3-carboxylic acid (desfluoro compound). 



C. 7-[(2-aminoethyl)amino]-1 -cydopropyl-6-fluoro-4-oxo- 
1,4-dihydroqumoltne-3-carboxylic add (ethylenediamine 
compound), 


Action and use 

Non-depolarizing neuromuscular blocker. 

PhEur _ 

DEFINITION 

2,2 '-[Pentane-1 3 5-diylbis [oxy (3-oxopropane-3 s 1 - 
diyl)]]bis[(l/?,2i?)-I-[(3 ) 4-dimethoxyphenyl)methyl]-6 s 7- 
dimethoxy- 2-methyl -1,2,3,4-tetrahydroi soq uino lini um ] 
dibenze nes ulfona te, 

Content 

97.0 per cent to 102*0 per cent (anhydrous substance)* 
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PRODUCTION 

11 is considered that alkyl benzenesulfonate esters are 
genotoxic and are potential impurities in cisatracurium 
besilate. The manufacturing process should be developed 
taking into consideration the principles of quality risk 
management, together with considerations of the quality of 
starting materials, process capability and validation. 

The general method 2,5.4 L Methyl , ethyl and isopropyl 
benzenesulfonate in active substances is available to assist 
manufacturers. 

CHARACTERS 

Appearance 

White or yellowish, hygroscopic powder. 

Solubility 

Soluble in water, very soluble in anhydrous ethanol, freely 
soluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2. 2.24). 
Comparison cisatracurium besilate CRS. 

B< Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Appearance of solution 

The solution is dear (2.2./) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method 11). 

Dissolve 1.00 g in water R and dilute to 100 mL with the 
same solvent. 

D iastereoi s omers 

liquid chromatography (2.2.29); use the normalisation 
procedure. 

Test solution Dissolve 0.100 g of the substance to be 
examined in a 0.1 per cent VfV solution of diethylamim R in 
methanol R and dilute to 25.0 mL with the same solution. 
Heat in a water-bath at 60 ^C for 15 min then cool to room 
temperature. 

Reference solution Dissolve 8 mg of laudanosine CRS in a 
0.1 per cent VIV solution of dieihylamine R in methanol R and 
dilute to 2.0 mL with the same solution. 

Column: 

— size, l — 0.25 m,0 = 4.6 mm; 

— stationary phase : amylase derivative of silica gel for chiral 
separation R (5 pm). 

Mobile phase propanol RI , 0.1 per cent VIV solution of 
diethylamim R in heptane R (15:85 VlV). 

Flow rate 0.8 mUmin, 

Detection Spectrophotometer at 285 nm. 

Injection 10 jiL. 

Run time 1.5 times the retention time of K-laudanosine, 
Elution order S-laudanosine; /Maudanosine. 

Retention time R- laud a nosine - about 18 min. 

System suitability: reference solution: 

— resolution: minimum 2.0 between die peaks due to 
Sdaudanosine and J?-laudanosine. 

Calculate the percentage content of the sum of impurities S, 
T, U and V by multiplying the percentage of S-laudanosine 
by 2. 


Limit. 

— sum of impurities S 3 T } U f V: maximum 0.5 per cent; 
disregard any peak other than S-laudanosine and 
/^laudanosine. 

Related substances 

liquid chromatography (2.2.29): use the normalisation 
procedure. 

Solvent mixture Mix 20 volumes of acetonitrile R and 
80 volumes of a 6.8 g/L solution of potassium ddjydrogen 
phosphate R previously adjusted to pH 3.1 with phosphoric 
acid R . 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10.0 mLwith the solvent mixture. 

Reference solution (a) Dissolve 50.0 mg of cisatracurium 
besilate CRS in the solvent mixture and dilute to 25.0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
10.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 20.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 2.0 mg of cisatracurium for 
system suitability CRS (containing impurities D, F> N, O, P, 

Q and H and/or T and/or V) in 1.0 mL of the solvent 
mixture. 

Reference solution (d) Dissolve 2.0 mg of cisatracurium for peak 
identification CRS (containing impurities A, C, I (epimer 1) 
and I (epimer 2} and/or K and/or L and/or M) in 1.0 mL of 
the solvent mixture. 

Column: 

— size: 0.10 m, 0 = 3.0 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (2 pm); 

— temperature'. 35 °C. 

Mobile phase: 

— mobile phase A : mix 5 volumes of methanol R> 15 volumes 
of acetonitrile R and 80 volumes of a 6.8 g/L solution of 
potassium dihydrogen phosphate R\ 

— mobile phase B: methanol /?, acetonitrile R (30:70 F/F); 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phuc B 
(per cent V/V) 

0 - 1 

92 4 82 

84 18 

1 - 8 

8 2 4 80 

18 4 20 

8 - 10 

80 4 70 

20 4 30 

10 - 12 

70 4 45 

30 4$$ 

12-20 

45 

$5 


Flow rate 0.5 mlimin. 

Detection spectrophotometer at 280 nm< 

Autosampler Set at 4 C. 

Ejection 5 pL of test solution (a) and reference solutions (b), 
(c) and (d). 

Identification of impurities use the chromatogram supplied with 
cisatracurium for system suit ability CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities D, F, H + T + V, N* 0, P, Q; use the 
chromatogram supplied with cisatracurium for peak 
identification CRS and the chromatogram obtained with 
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reference solution (d) to identify the peaks due to impurities 
A, C, I (epimer I} and I (epimer 2) + K + L + M, 

Relative retention With reference to cisatracurium (retention 
time = about 9 min): impurity A = about 0,3; 
impurity C = about 0,4; impurity D = about 0,45; 
impurity F = about 0,55; impurities H, T 
and V = about 0,97; impurity I (epimer I) = about 1,25; 
impurities 1 (epimer 2), K, L and M - about 1.3; 
impurity N - about 1.4; impurity O = about 1,5; 
impurity P = about 1.6; impurity Q “ about 1,65, 

Impurity M can coelute or be separated from impurities I 
(epimer 2), K and L* 

System suitability : reference solution (c): 

— peak-to-valley rai ^ : minimum 3, where H p = height above 
the baseline of the peak due to impurity' H and/or T 
and/or V and H v - height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to cisatracurium. 

Limits: 

— correction factor* multiply the peak area of impurity C by 
0.5; 

— sum of impurities H, T> V: maximum 0.8 per cent; 

— impurity Q: maximum 0,7 per cent; 

— impurities A y C, F r O, P for each impurity, maximum 
0.5 per cent; 

— impurity D: maximum 0,4 per cent; 

— impurity N: maximum 0.3 per cent; 

— sum of impurities I t K } L> M: maximum 0.3 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 2.5 per cent; 

— reporting threshold: 0.05 per cent (reference solution (b)). 
Water (2.5.11) 

Maximum 5.0 per cent 3 determined on L 00 g. 

Sulfa ted ash ( 2.4.14} 

Maximum Q.l per cent, determined on 1.0 g. 

ASSAY 

liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modifications: 

Injection Test solution (b) and reference solution (a). 

System suitability: reference solution (a): 

— symmetry factor, maximum 2,5 for the principal peak. 
Calculate the percentage content of GftgHgsNgOtsSg taking 
into account the assigned content of cisatracurium 

besilate CRS. 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 °C to 8 C. 

IMPURITIES 

Test for diastereoisomers: S. 

Test for related substances: A, B, C f D, E> F, G, H, /, K, 

L> M , JV, 0, P, Q, R , T t V 3 V ; W. 

Specified impurities A* G> D 3 F, H, I f K, L, M, N t 0 } P, Q, S s 
T $ V 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities anchor 
by the general monograph Substances for pharmaceutical 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities m substances for pharmaceutical use): B y E, 
G, R t t/, W. 



A, (li? 5 2jR)-2-C2-carboxyethyl)-l-[(3,4- 

dimethoxypheny I) methyl ] -6 ,7-diinethoxy-2-methy 1- 
1,2,3,4-tetrahydroisoquinolinium 3 




B. (1 P)-l -[(3y4-dimethoxypheny!)methy 1]-6,7-dimethoxy-2,2- 
dimethvl- 1,2,3,4-tetrahydroisoqumolinium, 


C. (lPJ-l-tCS^-dimethoxyphenyDmethylJ-ajT-dimethoxy^ 
m ethyl-1,2,3,4-tetrahydro isoquinoline (1 P-laudanosine), 



OCHj 


D. (1 P,2/?)"i"[(3,4"dimethoxyphenyl)methyl]-6 J 7-dimethoxy- 
2-( 3-meth oxy- 3-oxopropy 1) - 2-methyl-1,2,3,4- 
ccD-ahydroisoquinolinium, 



E. (1 R} 2S )-1 - [ (3,4-dim ethoxypheny l) methyl] -2- [ 3- 

((5-hydroxypentyl) oxy]-3-oxopropy 1] -6,7-dimethoxy-2- 
m ethyl-1,2,3,4-te tr ahy droisoqui noiini um, 



OH 


F, (1 -[(3,4 -d imeth oxyphe ny 1) m ethyl] - 2- [ 3- 

[ (5 -hydroxypenty 1) oxy] - 3-oxopro py 1] -6,7-di me th oxy-2- 
methyl-1,2,3,4-tetrahydroisoquinolinium. 
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G« 2,2 '-[pcmane'l ^^ySbistoxytB-oxopropane-Sjl- K + 2,2'-[(3"methylpentane-l ,5-diyl)bi$[Qxy(3-oxopropane- 

d iyl) ] ] bis [ (1 -1 - [{3,4-dimethoxypheny 1) methyl] -6,7- 3,1 -diy 1) ]) bis [ (1 /?, 2 R )-1 - [(3,4-dim ethoxypheny 1) methyl] - 

dimethoxy-2-mcthyl-1,2,3,4-tetrahydroisoquinolinium], 6 J 7-dimethoxy-2-mcthyl-1,2,3,4- 

tetrahydroisoqumolinium], 




H, (U?,l 7?, 2R 7 2 'JO-2,2[pentane-1,5- 

diy lb is [ oxy (3 -oxopropane-3,1 -diy 1) ] ] bi s [ 1 - [(3,4- 
dimeihoxypheny 1) methyl ] -6,7-di m ethoxy-2-methy l- 
1,234-tctrahydroisoqumoliniumJ, 



1* 2,2 '-[[(1 RS)- 1 -methylpcntane-1,5- 

diy 1) bis [oxy {3 -oxopropane- 3,1 -diyl)] ] bis[( 1 R)2K) -1 -[(5,4- 
dimcthoxypheny I) m ethyl ] -6,7 -dimethoxy- 2-methyl- 
1,23,4-ietrahydroisoqumoIinium], 


L. (1 R*2K )-1 -[(3,4-dimethoxyphenyl)methyl]-2-[3-[3- [[5*U3- 
(Cl^l/^-l-ICS^-dimcihoxyphenyOmethyil-b,?- 
dimcthoxy-2 -methyl- 3,4-dihy drois oq uinoUnium-2 {!//)- 
y 1 ] prop an oy l] oxy] pentyl ] oxy ] - 3-oxoprop oxy] - 3-oxopropyt ]- 
6,7-dimethoxy-2-niethyl-1 3 2,3,4-tetrahydroboquinolinium, 




M, 2,2'- [hexane-1 jb-diylbistoxyO-oxopropane-B, 1- 

diyl)|]bis[(li?,2J?)-I-[C3,4-dimethoxyphenyl)methyI]-6,7- 
dimethoxy-2-mcthyl-1,2,3,4-tetrahydroisoquinolinium] t 
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R (I/?,2S)-I -[(3,4-diniethoxyphenyl)methy]]-6i7-dimeihoxy- 
2-methyl-2- [3-[(5-(prop-2-enoyloxy) pentyl] oxy)-3- 
oxopropy I ] -1,2,3,4-tctr^ydroisoqumoUniiJin, 



0. {1 R y 2 R) -1 -1 (3 ,4-d i mechoxyp heny l) me thyl] -6,7-dimethoxy- 
2-m echy 1-2- [ 3 - [ [5 -(prop-2 -cnoy loxy)pentyl] oxy] -3- 
oxopropyl]-1,23»4-cetrahydroisoquinoliniuin 3 



P* (1 1 -[ (3,4-dimeihoxyphenyl) methyl] -2-{3-[[5- [ [3- 

[(1 /?)-1 - [(3,4-dimethoxyphcnyl)m ethyl] - 6,7-dimeth oxy- 
3,4-dihydroisoquinolin-2(l H)- 

yl] propanoyl] oxy] pentyl] oxy| -3-oxopropyl] -6,7-dimethoxy- 
2-m ethyl-1,2,3,4-tetrahydroisoquinolimum. 






R, pentane-1,5-diyl bis t3*[(l/e)-i-[(3 1 4- 

dimethoxyphenyl)methylJ“6,7-dimethoxy^3,4- 
dihydroisoquinolin-2( l H)-yl]propanoate], 



S. (IRA f S£R>2 f S)-2 r 2'-(pentane-1 >5- 

divlbis [oxy(3-oxopropane-3, l -diyl)]]bis [1 -[(3,4- 
dime thoxyphcny 1) methyl ] -6,7 -dimcihoxy-2-methyl- 
1,23i4-tetrahydroi&oqumolmium], 



T.0RA 'SaR>2'K)-2a '-[pentane-1 >5- 

diylbis(oxy(3-oxopropane-3 1 1 -diyl)] ]bis| 1 >[(3,4- 
dimethoxypheny I) methyl ] -6,7-dimethoxy-2-methy I- 
1 ,2,3*4-tctrahydroi5oqmnalmium], 


Q, (IR J 2/0-L-[(3 J 4-diinethox>phcnyl)iiicth>il-2-[3-[[5-[[3- 
[(l/f)-l-[(3,4-dimethoxyphenyI)mcthyl)-6 J 7-dimethoxy- 
3,4-dihydroisoquinoUn-2( 1 H)- 

yl] propanoyl] oxy] pentyl] oxy] -3-oxopropyl]-6,7-dime thoxy- 
2-mc thyl -1,2,3,4 -te trahy droi soquinolinium. 
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U. (1 R> 1 'S s 2$,2 ’ R} -2,2[pentane-1,5- 

diylbis[oxv (3-oxopropanc-3,1 -diyl)]]bis[ 1 -[{3,4- 
d imethoxyphenyljmeth y 1 ] -6,7-dimethoxy-2-meth y J- 
1,2,3,4-tetrahydroisoquinolinium J, 



V. (15,1'i?,2S,2 1 S) -2,2[penlane-1,5- 

diylbis [oxy(3-oxopropane-3,1 -diy I)]] bis[ ] - [(3,4- 
dim ethox\phenyl)methyl]-6,7-dimethoxy-2-meihyl- 
l ,2,3,4-tetrahydroisoqumoLinium], 



W * (1 Ri 2 K) -2- [ 3- [ [ 5- (acety loxy) pentyl] oxy ] ] -1 - [ (3,4- 
dimethoxypheny l) methyl] -6,7-dime choxy-2-meihyl- 3- 
oxoprop y 1 -1,2,3,4 - tetrahydroisoquino linium. 

__ PtiEvr 


Cisplatin 

* * 

(Ph. Eurmonograph 0599) *** 

ci s ^NH 3 
Pt 

Cl^ X NHj 

PtCL 2 (NH*) 2 300,0 15663-27-1 

Action and use 

Platinum-containing cytotoxic. 

Preparation 

Cisplatin Injection 

PfiEir ___ t 

DEFINmON 

c u-Diamminedichloropl at inu m (II). 

Content 

97,0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

Yellow powder, or yellow or orange-yellow crystals. 

Solubility 

Slightly soluble in water, sparingly soluble in 
dimethylforrnarnide, practically insoluble in ethanol 
{96 per cent). 

Carry oui identification test B, the tests (except that for silver) 
and the ossqy protected from light. 

IDENTIFICATION 

First identification A, B. 

Second identification B, C. 

A. Infrared absorption spectrophotometry (2*2.24), 
Comparison cisplatin CRS * 

B. Thin-1 aver chrom atography {2.2,27). 

Test solution Dilute 1 mL of solution S2 (see Tests) to 10 mL 
with dimethylformamide R. 

Reference solution Dissolve 10 mg of cisplatin CRS in 5 mL of 
dimethylformamide R. 

Plate cellulose for chromatography R1 as the coating substance* 
Pretreatment Activate the plate by heating at 150 C for l h* 
Mobile phase acetone R y dimethylformamide R (10:90 VfV). 
Application 2 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with a 50 g/L solution of stannous chloride R 
in a mixture of equal volumes of dilute hydrochloric acid R and 
water R . Examine after 1 h* 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

C. Add 50 mg to 2 mL of dilute sodium hydroxide solution R in 
a glass dish. Evaporate to dryness. Dissolve the residue in a 
mixture of 0.5 mL of nitric acid R and 1.5 mL of hydrochloric 
acid R, Evaporate to dryness. The residue is orange. Dissolve 
the residue in 0.5 mL of water R and add 0,5 mL of 
amm o niu m chloride solution K. A yellow, crystalline precipitate 
is formed* 
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TESTS 
Solution SI 

Dissolve 25 mg in a 9 g/L solution of sodium chloride R in 
carbon dioxide-five water R and dilute to 25 mL with the same 
solvent. 

Solution S2 

Dissolve 0.20 g in dimethylformamuk R and dilute to 10 mL 
with the same solvent. 

Appearance of solution SI 

Solution S1 is dear (2,2, l) and not more intensely coloured 
than reference solution GY, (2.2.2, Method II). 

Appearance of solution S2 

Solution S2 is dear (2,2, /), 

pH (2,2,5) 

4.5 to 6.0 for solution SI, measured immediately after 
preparation. 

Related substances 

Liquid chromatography (2.2.29), Caro ' out the test protected 
from light. Do not heat or sonicate any* platinum-containmg 
solution All solutions are to be used within 4 h . 

Test solution Dissolve 25,0 mg of the substance to be 
examined in a 9.0 g/L solution of sodium chloride R and dilute 
to 25.0 mL with the same solution. 

Reference solution (a) Dissolve 25.0 mg of cisplatin CRS in a 
9.0 gfL. solution of sodium chloride R and dilute to 25*0 mL 
with the same solution. 

Reference solution (b) Dissolve 5.0 mg of cisplatm 

impurity A CRS in a 9,0 gL solution of sodium chloride R and 

dilute to 50.0 mL with the same solution. 

Reference solution (t) Dissolve 5,6 mg of cisplatin 

impurtty R CRS in a 9.0 g/L solution of sodium chloride R and 

dilute to 100.0 mL with the same solution. 

Reference solution (d) Mix 0.05 mL of the test solution with 
5,0 mL of reference solution (b) and 5.0 mL of reference 
solution (c) and dilute to 25.0 mL with a 9.0 gfL solution of 
sodium chloride R, 

Reference solution (e) Dilute 5,0 mL of reference solution (d) 
to 20,0 mL with a 9,0 g/L solution of sodium chloride R. 

Blank solution 9.0 g/L solution of sodium chloride R. 

Column: 

— size : / = 0,25 m, 0 = 4.0 mm; 

- stationary phase: base-deactivated octylsifyl silica gd for 
chromatography R (4 pm); 

— temperature: 30 *C. 

Mobile phase Dissolve 1,08 g of sodium octanesulfonaic f?, 

1.70 g of tetrabutyiammonium hydrogen sulfate R and 2.72 g of 
potassium dihydrogen phosphate R in water for chromatography R 
and dilute to 950 mL with the same solvent. Adjust to 
pH 5.9 with / Af sodium hydroxide and dilute to 1000 mL 
with water for chromatography R. 

Ffow rate 1,0 mL/min. 

Detection Spectrophotometer at 210 run. 

Injection 20 pL of the test solution, reference solutions (d) 
and (c), and the blank solution. 

Run time 7 times the retention time of cisplatin. 

The displacement peak is the latest eluting peak of the group 
of injection peaks in the chromatogram obtained with the 
blank solution. 

Identification of cisplatin aqua complex Use the chromatogram 
supplied with cisplatin CRS and the chromatogram obtained 
with reference solution (a) to identify' the peak due to 
cisplatin aquo complex, 


Relative retention With reference to cisplatin (retention 
time = about 3.8 min): displacement peak = about 0.5; 
impurity A - about 0.6; impurity B - about 0.7; cisplatin 
aquo complex - about 1.2. 

System suitability Reference solution (d): 

— resolution: minimum 2,5 between the peaks due to 
impurities A and B, the displacement peak and the peak 
due to impurity A arc well separated. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) {2.0 per cent); 

— impurtty B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (L0 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the peak due to cisplatin in the 
chromatogram obtained with reference solution (d) 

(0.10 per cent); 

— sum of impurities other than A and B : not more than 
2.5 times the area of the peak due to cisplatin in the 
chromatogram obtained with reference solution (d) 

(0.5 per cent); 

— disregard limit: the area of the peak due to cisplatin in the 
chromatogram obtained with reference solution (e) 

(0.05 per cent). Disregard any peak due to the cisplatin 
aquo complex. 

Silver 

Maximum 250 ppm. 

Atomic absorption spectrometry (2.2.25, Method I). 

Test solution Dissolve 0.100 g in 15 mL of nitric acid R, 
heating to 80 C, Cool and dilute to 25.0 mL with water R. 
Reference solutions To suitable volumes (10 mL to 30 mL) of 
stiver standard solution (5 ppm Ag) R add 50 mL of nitric 
acid R and dilute to 100.0 mL with water /?, 

Source Silver hollow-cathode lamp, preferably using a 
transmission band of 0,5 nm. 

Wavelenth 328 nm. 

Atomisation device Fuel-lean air-acetylene flame. 

Cany out a blank determination. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection 10 pL of the test solution and reference solution (a). 
Calculate the percentage content of PtClzfNIDa from the 
sum of the areas of the peaks due to cisplatin and cisplatin 
aquo complex and from the declared content of 
cisplatin CRS. 

STORAGE 

In an airtight container, protected from light, 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, If 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also S.I0. 
Control of impurities in substances far pharmaceutical use): C 
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A. fm«iHiianimmedichIoropiadnum(n) (transplatin). 
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Cl 


B, amminetrichloroplatinate(-). 
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ci 


x / 

pi 

/ X 


Cl 


Cl 
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C. tetrachIoroplatmate(2-). 


PfiEa 


Citalopram Hydrobromide 

(Ph. Eur. monograph 2288) 



C 20 H 22 BrFN 2 0 405.3 


. HBr 


59720-32-7 


Action and use 

Selective serotonin reuptake inhibitor; antidepressant. 

Preparations 

Citalopram Tablets 

PhEir^ __ 

DEFINITION 

(1/?S)- 1 - [3-(Dimethyl amino) propyl] -I -(4-fiuorophenyI)-1,3- 
dihy droisobe nzo fur an- 5 -carbon itri le hydrobromide. 

Content 

99.0 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water and in anhydrous ethanol 

IDENTIFICATION 

A. Optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2,2.24). 
Comparison citalopram hydrobromide CRS . 

C. It gives reaction (a) of bromides (2.3.1), 

TESTS 

Oprical rotation { 2 . 2 . 7 ) 

-0.10 to + 0.10°. 

Dissolve l .0 g in methanol R and dilute to 20 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 


Test solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 100.0 mL with mobile 
phase A. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with mobile phase A (solution A). Dilute 1.0 mL 
of solution A to 10.0 mL with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
citalopram for system suitability CRS (containing impurities B, 
D and G) in 1.0 mL of solution A. 

Column: 

— size: 1 - 0.25 m, 0 = 4.6 mm; 

— Stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (4 pm); 

— temperature: 40 a Q, 

Mobile phase: 

— mobile phase A : dissolve 1,58 g of ammonium formate R in 
500 mL of a mixture of 4 volumes of acetonitrile R , 

32 volumes of methanol R and 64 volumes of water R; 

— mobile phase B : dissolve 1.58 g of ammonium formate R in 
500 mL of a mixture of 32 volumes of water R and 

68 volumes of acetonitrile R\ 


Time 

Mobile pha.se A 

Mobile phase fl 

(min) 

(per cent V/V) 

(per cent V7V) 

0*2 

100 

0 

2*25 

100 ** 40 

0 -> 60 

25 * 30 

40 

60 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 230 run and, for impurity' G, 
at 254 nm, 

Injection 40 pL. 

Identification of impurities Use the chromatogram supplied 
with citalopram for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify die peaks due to impurities B, D and G, 

Relative retention With reference to citalopram (retention 
rime = about 19 min): impurity G = about 0.5; 
impurity B = about 0.7; impurity D = about 0.9. 

System suitability?: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
impurity D and citalopram at 230 nm. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity' G by 0.6; 

— impurity D: not more titan twice die area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0,2 per cent); 

— impurity B: not more than 1.5 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— impurity G at 254 nm: not more than 1.5 rimes the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— sum of impurities other than G\ not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 
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Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 0.5 g in ethanol (96 per cent) R and dilute to 20 mL 
with the same solvent. 12 mL of the solution complies with 
test B* Prepare the reference solution using lead standard 
solution (0.5 ppm Pb) obtained by diluting lead standard 
solution (WO ppm Pb) R with ethanol (96 per cent) R> Filler 
the solutions through a membrane filter (nominal pore size 
0.45 pm). 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on LOOO g by drying in 
an oven at 105 C for 4 h. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on l .0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.300 g in 50 mL of ethanol (96 per cent) R and add 
0*5 mL of 0 . / M hydrochloric acid. Carry out a potentiometric 
titration (2.2.20) > using 0.1 M sodium hydroxide. Read the 
volume added between the 2 points of inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 40*53 mg of 
C 20 H, 2 BrFN 3 O* 

IMPURITIES 

Specified impurities B, D, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A } C, 
E,F. 



and enantiomer 


A. R = CO-NH,, X = (\RS)-l-[3- 

(dim ethy I am ino) propyl] -1 -(4-ftuoropheny 1) -1,3- 
dihy droisobenzofuran- 5-carboxam ide, 

C* R = CN, X = O: (3f?5>6-cyantHT[3- 
(d i methyl amino) propyl ] - 3-(4-fl uoropheny 1) isobenzo fu ran- 
I (3//)-one, 

E. R = Cl, X “ U 2 : 3-f(l f?S)-5-chloro-I -(4-fluorophenyl)- 
1, 3-dihy droisobenzofur an-1 -yl]-A/, Af-dimethylpropan-1 - 
amine, 



its eptmer at C* 
and their enantiomers 


B. 1 - [ 3-(dimethylamino) propyl]-1 -(4-fluorophenyl)-3- 
hydroxy-1,3dihydroisobenzofuran-5-carbonimie. 



D. R1 - CK R2 = H: (Ii?S)-l-(4-fluorophenyt)^-[3* 

(methyl am ino) p ropy 1] - i, 3-dihy droi sob enzofuran-5 - 
cafbonitrile, 

F. R1 - Br, R2 = CH,: 3-[(lK50-5-biomo-l- 
{4-fluoro phenyl) -1 > 3-dihy dro isob enzofur an -1 -y 1] -NJ4- 
dimethylpropan-1-amine, 

G. R1 = CO-[CH 2 ] 3 -H(CH 3 ) 2 , R2 = CH 3 : 
4-{dimcthylamino)-I-[(li?5)’-l*[3-(dimethylarmno)propyl]-L 
(4-fiuorophenyl)-1,3-dihy dro isobenzofuran-5-yl]butan-1 -one, 

__ PtfFer 


Citalopram Hydrochloride 

(Ph. Eur. monograph 2203) 



CzoHj^CIFN^O 360,9 


, HQ 


85 I 18-27-0 


Action and use 

Selective serotonin reuptake inhibitor! antidepressant. 

Preparations 

Citalopram Oral Drops 

PhEur ________ 

DEFINITION 

(lffS)-l-[3-(Dimethylamino)propyl]-l-(4-fiuorophenyl)-13- 

dihydroisobenzofuran-5-carbonimIc hydrochloride. 

Content 

99.0 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in anhydrous ethanol* 

IDENTIFICATION 

A. Optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison citalopram hydrochloride CRS * 

C* It gives reaction (a) of chlorides (2*3* /)* 

TESTS 
Solution S 

Dissolve 1.0 g in methanol R and dilute to 20 mL with the 
same solvent* 

Appearance of solution 

Solution $, examined immediately after preparation, is clear 
(2.2.1) and not more intensely coloured than reference 
solution Y 6 (2.2.2, Method II). 
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Citalopram Hydrochloride 1-579 


Optical rotation (2.2.7) 

-0.10* to + 0.10% determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 100.0 mL with mobile 
phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with mobile phase A (solution A). Dilute 1.0 mL 
of solution A to 10.0 mL with mobile phase A, 

Reference solution (b) Dissolve the contents of a vial of 
citalopram for system suitability CRS (impurities B and D) in 
1.0 mL of solution A. 

Column: 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stationary’ phase: end-capped ociadecyhilyl silica gel for 
chromatography R (4 pm); 

— temperature: 40 °C. 

Mobile phase: 

— mobile phase A : dissolve L58 g of a mmo n iu m formate R in 
500 mL of a mixture of 4 volumes of acetonitrile R t 

32 volumes of methanol R and 64 volumes of water R; 

— mobile phase B: dissolve L58 g of ammoniu m formate R in 
500 mL of a mixture of 32 volumes of water R and 

68 volumes of acetonitrile R; 


Time 

Mobile phase A 

Mobile phase R 

(min) 

(per cent V/V) 

(per cent V/V) 

0 -2 

100 

0 

2-25 

100^ 40 

0* 60 

25-30 

40 

AO 


Flow rate 1.0 mU'min. 

Detection Spectrophotometer at 230 nm. 

Injection 40 pL. 

Identification of impurities Use the chromatogram supplied 
with citalopram for sy’stejn suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B and D. 

Relatrce retention With reference to citalopram (retention 
time = about 19 min): impurity B = about 0.7; 
impurity D = about 0.9. 

System suitability’-, reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurity D and citalopram. 

Limits : 

— impurity B: not more than 1.5 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,2 per cent); 

— disregard limit: 0.5 times the area of die principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 


Dissolve 1.0 g in 20 mL of water R. 12 mL of the solution 
complies w’ith test A. Prepare the reference solution using 
lead standard solution (1 ppm Pb) R< 

Loss on drying ( 2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h, 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.250 g in 50 mL of ethanol (96 per cent) R and add 
0.5 mL of 0.1 M hydrochloric add . Carry out a potentiometric 
titration (2.2.20), using 0.1M sodium hydroxide. Read the 
volume added between the 2 points of inflexion. 

1 mL of 0.1 At sodium hydroxide is equivalent to 36,09 mg of 
C 20 H3 2 CIFN 2 CX 

IMPURITIES 

Specified impurities: B, 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify' these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, C, 
D, E, F. 



and enantttmer 


A, R1 = CO-NHa, R2 = CH 3 , X = H 2 : (IRS)-1-[3- 
(dimetliylamino)propvl] -1 -(4-fluorophenyl)-1,3- 
d ihydroi so benzofuran-S-earboxamid e, 

C R1 = CN, R2 = CH 3j X “ 0: (3&S>6<yano-3~[3- 
(dimethyl amino)propyl] -3 - (4-fiuorophc ny I) isoben zofu ra n- 
1 (3H)-one, 

D. R1 = CN, R2 = H, X = H 3 : (lRS)-l-(4-fluorophenyl)-l- 
J 3-(methylamino) propyl]-1 ,3-dihvdroisobenzofuran-5- 
carbonitriJe* 

E. R1 = CL, R2 " CH 3 , X = H 2 : 3-((lRS)-5-chloro-l- 
(4-fluorophenyl)-l,3-dihydroisobenzofuran- \ -y\]-N t N- 
dimethy Ipropan-1 -amine, 

F. R1 = Br, R2 = CH 3> X - H 2 : 3-[(lRS>5-bromo-I- 
(4-fluorophenyl)-1,3-dihydroisobenzofuran- J -y\]-NJ4- 
dim ethy Ipropan-1 - amine, 



B, 1 -[3-(dimethyl amino) propyl] -1 - (4-fluoropheny 1) * 3- 
hydroxy-1,3-dihydro isobenzofuran -5 -c arbo ni trile. 


PhEur 
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Citric Acid * A. B. * D. E. * * * (1) 

Anhydrous Citric Add 
(Ph. Eur. monograph 0455) 

HO CO*H 

h °j c '^X^co j h 

CfjHgOy 192.1 

PtiEtM _ 

DEFINITION 

2-Hydroxvpropane-1,2,3-tricarboxylic acid. 

Content 

99.5 per cent to 100,5 per cent (anhydrous substance). 

♦CHARACTERS 

Appearance 

White or almost white, crystalline powder, colourless crystals 
or granules. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 

mp 

About 153 C, with decomposition.# 

IDENTIFICATION 

First identification B, <fE. 

Second identification A , C, D> E. 

A. Dissolve 1 g in 10 mL of water R The solution is strongly 
addic (2.2.4).Q 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dry the substance to be examined and the 
reference substance at 105 ± 2 C for 2 h. 

Comparison anhydrous civic acid CRS. 

QC. Add about 5 mg to a mixture of 1 mL of acetic 
anhydride R and 3 mL of pyridine R. A red colour develops, 

D. Dissolve 0.5 g in 5 mL of water /?, neutralise using 1 M 
sodium hydroxide (about 7 mL), add 10 mL of calcium chloride 
solution R and heat to boiling. A white precipitate is formed, 

E. Water (see Tests).0 
TESTS 

Appearance of solution 

The solution is clear (2,2. /) and colourless or not more 
intensely coloured than reference solution Y 7 , BY 7 or GY 7 
(2.2.2, Method II), 

Dissolve 2,0 g in waterR and dilute to 10 ml. with the same 
solvent. 

Readily earbonisable substances 

To 1.0 g in a cleaned test tube add 10 mL of sulfuric acid R 
and immediately heat the mixture in a water-bath at 
90 ± 1 °C for 60 min. Cool rapidly immediately afterwards. 
The solution Is not more intensely coloured than a mixture 
of 1 mL of red primary solution and 9 mL of yellow* primary 
solution (2.2.2, Method I). 

Oxalic acid 

Maximum 360 ppm, calculated as anhydrous oxalic acid. 
Dissolve 0,80 g in 4 mL of water R. Add 3 mL of hydrochloric 
add R and I g of zinc R in granules. Boil for 1 min. Allow to 
stand for 2 min. Transfer the supernatant to a test-tube 
containing 0.25 mL of a 10 g/L solution of phenylhydrazim 
hydrochloride R and heat to boiling. Cool rapidly, transfer to a 
graduated cylinder and add an equal volume of hydrochloric 
add R and 0.25 mL of a 50 g/L solution of potassium 
ferricyamde R< Shake and allow' to stand for 30 min. Any pink 
colour in the solution is not more intense than that in a 


* * * 

* * 

* * 
* * 


77-92*9 


standard prepared at the same time in the same manner 
using 4 mL of a 0.1 g/L solution of oxalic add R . 

Sulfates (2.413) 

Maximum 150 ppm. 

Dissolve 2.0 g in distilled water R and dilute to 30 mL with 
the same solvent. 

Aluminium (2.4. / 7) 

Maximum 0,2 ppm, if intended for use in the manufacture of 
dialysis solutions. 

Prescribed solution Dissolve 20 g in 100 mL of water R and 
add 10 mL of acetate buffer solution pH 6.0 R. 

Reference solution Mix 2 mL of aluminium standard solution 
(2 ppm Al) J?, 10 mL of acetate buffer solution pH 6.0 R and 
98 mL of water R. 

Blank solution Mix 10 mL of acetate buffer solution pH 6.0 R 
and 100 mL of water R. 

♦ Heavy metals ( 2 . 4 . 8 ) 

Maximum 10 ppm. 

Dissolve 5.0 g in several portions in 39 mL of dilute sodium 
hydroxide solution R and dilute to 50 mL with distilled water R. 
12 mL of the solution complies with test A, Prepare the 
reference solution using lead standard solution 
(1 ppm Pb) R. ♦ 

Water ( 2 . 5 . 12 ) 

Maximum 1.0 per cent, determined on 2.000 g, 

Suifated ash ( 2 . 4 , 14 ) 

Maximum 0.1 per cent) determined on 1.0 g. 

♦ Bacterial endotoxins ( 2 . 6 . 14 ) 

Less than 0,5 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins,# 

ASSAY 

Dissolve 0.550 g in 50 mL of water R. Titrate with / M 
sodium hydroxide y using 0,5 mL of phenolphthalein solution R as 
indicator, 

1 mL of t Al sodium hydroxide is equivalent to 64.03 mg 
of CaHsO?, 

♦ LABELLING 

The label states, where applicable, that the substance is 
intended for use in the manufacture of dialysis solutions,# 

_ _ PhEur 

1 This monograph has undergone pharmacopoeia! harmonisation. 

Sec chapter 5.8. Pharmacopoeial harmonisation. 


Citric Acid Monohydrate 1 

(Ph. Eur ; monograph 0456) 


ID 


*** 

* * 

A A 

Hr * 

* ** 


HO CO 2 H 

H °2 C X^X^COjH ' Hi ° 


CeHaOxHaO 210.1 5949-29-1 

Ph Eur ------——- 

DEFINITION 

2*Hydroxypropanc-l,2)3-tricarboxylic acid monohydrate. 

Content 

99.5 per cent to 100.5 per cent (anhydrous substance). 

♦ CHARACTERS 
Appearance 

White or almost white, crystalline powder, colourless crystals 
or granules, efflorescent. 
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Cladribine 1-581 


Solubility 

Very soluble in water, freely soluble in ethanol 
(96 per cent).# 

IDENTIFICATION 

First identification B, (}E. 

Second identification A f C, D y E. 

A, Dissolve 1 g in 10 mL of water R. The solution is suongly 
acidic (2.2* 4).0 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dry the substance to be examined and the 
reference substance at 105 ± 2 a C for 2 h. 

Comparison citric acid monohydrate CRS. 

0C. Add about 5 mg to a mixture of 1 mL of acetic 
anhydride R and 3 mL of pyridine R. A red colour develops. 

D, Dissolve 0.5 g in 5 mL of water R y neutralise using 1 M 
sodium hydroxide (about 7 mL)> add 10 mL of calcium chloride 
solution R and heat to boiling. A white precipitate is formed. 

E. Water (see Tests),0 
TESTS 

Appearance of solution 

The solution is dear (2.2.1) and colourless or not more 
intensely coloured than reference solution Y 7 > BY 7 or GY 7 
(2.2.2, Method II). 

Dissolve 2,0 g in water R and dilute to 10 mL with the same 
solvent. 

Readily carbonisabk substances 

To 1.0 g in a cleaned test tube add 10 mL of sulfuric acid R 
and immediately heat the mixture in a water-bath at 
90 ± 1 G for 60 min. Cool rapidly immediately afterwards. 
The solution is not more intensely coloured than a mixture 
of 1 mL of red primary solution and 9 mL of yellow primary 
solution (2,2,2, Method f). 

Oxalic acid 

Maximum 360 ppm, calculated as anhydrous oxalic acid. 
Dissolve 0,80 g in 4 mL of water R. Add 3 mL of hydrochloric 
acid R and 1 g of zinc R in granules. Boil for 1 min. Allow to 
stand for 2 min. Transfer the supernatant to a test-tube 
containing 0.25 mL of a 10 g/L solution of pkenylhydrazine 
hydrochloride R and heat to boiling. Cool rapidly, transfer to a 
graduated cylinder and add an equal volume of hydrocMoric 
arid R and 0.25 mL of a 50 g/L solution of potassium 
ferricyanide R. Shake and allow to stand for 30 min. Any pink 
colour in the solution is not more intense than that in a 
standard prepared at the same time in the same manner 
using 4 mL of a 0.1 g/L solution of oxalk arid R. 

Sulfates (2.4.13) 

Maximum 150 ppm. 

Dissolve 2.0 g in distilled water R and dilute to 30 mL with 
the same solvent. 


Dissolve 5.0 g in several portions in 39 mL of dilute sodium 
hydroxide solution R and dilute to 50 mL with distilled water R. 
12 mL of the solution complies with test A. Prepare the 
reference solution using lead standard solution 
(1 ppm Pb) R> # 

Water (2,5,12) 

7.5 per cent to 9,0 per cent, determined on 0.500 g. 

Sulfa ted ash (2,414) 

Maximum 0.1 per cent, determined on 1.0 g. 

# Bacterial endotoxins ( 2.6.14) 

Less than 0,5 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. # 

ASSAY 

Dissolve 0.550 g in 50 mL of water R. Titrate with 1 M 
sodium hydroxide^ using 0,5 mL of phenolphthalein solution R as 
indicator. 

1 mL of / Af sodium hydroxide is equivalent to 64.03 mg 
ofCJK 8 Q 7 . 

♦ STORAGE 

In an airtight container. 

LABELLING 

The label states, where applicable, that the substance is 
intended for use in the manufacture of dialysis solutions.# 

_ ___ PhEur 

1 This monograph has undergone pharmacopoeial harmonisation. 

See chapter 5.S. Pharmacopoeial harmorthaiion. 


Cladribine 

(Ph, Eur, monograph 2174) 

m? 



oh 


C 1c H]2C1N 5 0 3 285.7 4291-63-8 


Action and use 

Purine analogue; cytostatic, 

Ptt&e _ 

DEFINITION 

2 -Chloro-9- (2-deoxy - (Liwjjj/jm-pemofuranosy 1) -9H- purin- 6- 
amine. 


Aluminium (2, 4.17) 

Maximum 0.2 ppm, if intended for use in the manufacture of 
dialysis solutions. 

Prescribed solution Dissolve 20 g in 100 mL of water R and 
add 10 mL of acetate buffer solution pH 6,0 /?, 

Reference solution Mix 2 mL of aluminium standard solution 
(2 ppm At) R y 10 mL of acetate buffer solution pH 6.0 R and 
98 mL of water R. 

Blank solution Mix 10 mL of acetate buffer solution pH 6.0 R 
and 100 mL of water R. 

♦ Heavy metals (2,4,3) 

Maximum 10 ppm. 


Content 

97,0 per cent ro 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, soluble in dimethyl sulfoxide, 
slightly soluble in methanol, practically insoluble in 
acetonitrile. 

It shows polymorphism (5*9)* 

IDENTIFICATION 

A. Specific optical rotation (see Tests), 






1-582 Cladribine 


2017 


B. Infrared absorption spectrophotometry (2.2.24). 
Comparison cladribine CRS. 

If the spectra obtained in the solid state show differences* 
dissolve the substance to be examined in the minimum 
volume of methanol R and evaporate to dryness* Dry the 
precipitate at 100 C for 2 h and record a new spectrum 
using the residue, 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2,2.2, 

Method IT). 

Disperse 0.15 g in water dilute to 50 mL with the same 
solvent and sonicate until dissolution is complete. 

Specific optical rotation (2.2.7) 

—21.0 to -27.0 (anhydrous substance). 

Dissolve 0,25 g in dimethyl sulfoxide R and dilute to 25,0 mL 
with the same solvent. 

Impurity E 

Thin-layer chromatography (2.2.27). 

Test solution Dissolve 40.0 mg of the substance to be 
examined in dimethylformamide R and dilute to 2.0 mL with 
the same solvent. 

Reference solution (a) Dissolve 5.0 mg of 2-deoxy-D-nbose R 
(impurity' E) in dimethylformamide R and dilute to 25,0 mL 
with the same solvent. Dilute 3.0 mL of this solution to 
10.0 mL with dimethylformamide R. 

Reference solution (h) Dissolve 10.0 mg of 2-deoxy-D-ribose R 
(impurity' E) in dimethylfomtamide R and dilute to 5.0 mL 
with the same solvent. Mix 9 volumes of this solution with 
1 volume of the test solution. 

Plate TLC silica gel F 254 plate R. 

Mobile phase concentrated ammonia R, ethanol (96 per cent) R, 
ethyl acetate R (20:40:40 VlViV). 

Application 5 pL as bands of 10 mm; thoroughly dry the 
points of application in a current of warm air. 

Development Over 2/3 of the plate. 

Drying In air, then heat at 45 C for 10 min. 

Detection Spray with a solution containing 0.5 g of thymol R 
in a mixture of 5 mL of sulfuric add R and 95 mL of ethanol 
(96 per cent) /f; heat at 110 C for 20 min or until the spots 
appear. 

System suitability: reference solution (b): 

— the chromatogram show's 2 dearly separated spots. 

Limit: 

— impurity E: any spot due to impurity E is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.3 per cent). 

Related substances 

Liquid chromatography (2.2,29). 

Solvent mixture acetonitrile R, tvater R (10:90 VfV). 

Test solution (a) Dissolve 25.0 mgofthe substance to be 
examined in the solvent mixture and dilute to 5,0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 20.0 mg of cladribine CRS in 
the solvent mixture and dilute to 100.0 mL with the solvent 
mixture. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. 


Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10,0 mL with the solvent mixture. 

Reference solution (d) Dissolve 1,0 mg of cladribine 
impurity C CRS in reference solution (b) and dilute to 
25.0 mL with the same solution. 

Reference solution (e) Dilute 5.0 mL of reference solution (c) 
to 10.0 mL with the solvent mixture. 

Reference solution (f) Dissolve 3 mg of cladribine for peak 
identification CRS (containing impurities A* B, C and D) in 
2 mL of the solvent mixture. 

Column: 

— size: / - 0.25 m, 0 - 4.6 mm; 

— stationary phase : base-deactivated octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase : 

— mobile phase A : water for chromatography R s 

— mobile phase B: acetonitrile for chromatography R\ 

— mobile phase C: 50 g/L solution of phosphoric acid R in 
water for chromatography R> 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(per cent V/V) 

0-10 

B0 * 70 

10 *20 

10 

10-25 

70^20 

20 -> 70 

10 

25-30 

20 

70 

10 


Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 252 nm. 

Injection 20 pL of test solution (a) and reference 
solutions (c) s (d)j (e) and (f). 

Identification of impurities Use the chromatogram supplied 
with cladribine for peak identification CRS and the 
chromatogram obtained with reference solution (f) to identify 
the peaks due to impurities A, B, C and D. 

Relative retention With reference to cladribine (retention 
time = about 10 min): impurity A = about 0.33; 
impurity B = about 0.44; impurity C = about 0.73; 
impurity D = about 0.92, 

Syr tew suitability Reference solution (d): 

— resolution: minimum 4,5 between the peaks due to 
impurity C and cladribine. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity B - L7; 
impurity C = 0.8; 

— impurities A, C: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.3 per cent); 

— impurities B, D: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0,2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent); 

—■ disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (e) 

(0,05 per cent). 

Water (2,5.32) 

Maximum 0,5 per cent, determined on 0.100 g. 
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Bacterial endotoxins (2.6.14) 

Less than 3 lU/mg, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (a). 
Calculate the percentage content of CioHiaClN^Oi from the 
declared content of dadribine CRS. 

STORAGE 

Protected from light, at a temperature of 2 °C to 8 C. If the 
substance is sterile, store in a sterile, airtight, tamper-proof 
container. 



R R = NH 2 : 4-methylbenzamide, 

G. R = OCH,: methyl 4-methylbenzoate. 


Clarithromycin 

(Ph. Eur . monograph 1651) 


PhEt* 


* 

* . 


* 

# 

* 


LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 

Specified impurities A, B, C, D, E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph, They are limited by the general 
acceptance criterion for other unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2024). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 JO. 
Control of impurities hi substances for pharmaceutical use): F y G. 


nh 2 



oh 


A, R = NH 2 : 9-(2-deoxy-(Fi>e*yr/m^pentofuranosy])-9//- 
purin-2,6-diamine, 

B. R = OCHj: 9-C2-deoxy-P-D-^^m-pentofuranosyl)-2- 
methoxy-9 H- pu rin-6-amine, 



C* 2-chloro-7i/-purm-famine (2-chloroadenine), 



nh 2 


D* 2-chloro-9-(2 -deoxy ^-D-tffyt/tro-pentofuranosy I) -9H- 
purin-6-amine, 



OH 


O 



C 3S H 6 9NO l3 748 81103-11-9 

Action and use 

Macrolide antibacterial. 

Preparations 

Clarithromycin Granules for Oral Suspension 
Clarithromycin for Infusion 
Clarithromycin Tablets 
Prolonged-release Clarithromycin Tablets 

PhEur _____ 

DEFINITION 

(3/?,4S,5*S,6i?,7f?,9/?, I li? s 1 2R f 13SJ 48) A- [(2,6-D id eoxy-3- 
C-methy]-3-0-methyl-a-L-n£u-hexapyianosyl)oxy]-14~ethvl- 
12,13-dihydroxy-7-methoxy-3,5,7,9,11,13-hexamethyI-6- 
[ [3,4,6*trideoxy“3-( dimethy lam ino) - ji-D-xy/o- 
hexopyranosyl] oxyJoxacyclotetradecane-2,10-dione (6-0- 
me thy I erythromycin A)* 

Semi-synthetic product derived from a fermentation product. 

Content 

96,0 per cent to 102,0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone and in 
methylene chloride, slightly soluble in methanol, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Comparison: clarithromycin CRS * 

TESTS 
Solution S 

Dissolve 0*500 g in methylene chloride R and dilute to 
50,0 mL with the same solvent. 


E. 2~deoxy~D-ery/Aro-pentofuranose (2-deoxy-D-ribose), 
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Appearance of solution 

Solution $ is clear or not more opalescent than reference 
suspension II (2,2J) and not more intensely coloured than 
reference solution Y 7 (2.2.2, Method //}. 

Specific optical rotation (2.2, 7) 

-94 to -102 (anhydrous substance), determined on 
solution S. 

Related substances 

Liquid chromatography {2,2.29). 

Test solution Dissolve 75.0 mg of the substance to be 
examined in 25 mL of acetonitrile R1 and dilute to 50,0 mL 
with water R , 

Reference solution (a) Dissolve 75.0 mg of clarithromycin CRS 
in 25 mL of acetonitrile R1 and dilute to 50.0 mL with 
water R. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to \ 00.0 mL with a mixture of equal volumes of 
acetonitrile R1 and water R. 

Reference solution (c) Dilute LQ mLof reference solution (b) 
to 10.0 mL with a mixture of equal volumes of acetmthrik RI 
and water R> 

Reference solution (d) Dissolve 15.0 mg of clarithromycin for 
peak identification CRS in 5.0 mL of acetonitrile Rl and dilute 
to 10.0 mL with water R. 

Blank solution Dilute 25.0 mL of acetonitrile RI to 50.0 mL 
with water R and mix. 

Column: 

— size: /= 0.10 m, 0 = 4.6 mm, 

— stationary phase: ociadecylsilyl silica gel for chromatography R 
(33 pm), 

—- temperature: 40 *C. 

Mobile phase: 

mobile phase A: a 4.76 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 4.4 with dilute phosphoric 
acid R or a 45 gL solution of potassium hydroxide R * 
filtered through a C18 filtration kit, 

— mobile phase B: acetonitrile RI, 


Time 

Mobile phue A 

Mobile phiu B 

(min} 

(per cent V/V) 

(per cent WV) 

0 - 32 

75*40 

25*60 

32-34 

40 

60 


Flow rate 1.1 mLmin. 

Detection Spectrophotometer at 205 nm. 

Injection 10 pL of the blank solution* the test solution and 
reference solutions (b), (c) and (d). 

Relative retention r (not r G ) with reference to clarithromycin 
(retention time = about 11 min): impurity 1 = about 0.38; 
impurity A = about 0.42; impurity J = about 0,63; 
impurity L = about 0,74; impurity B - about 0.79; 
impurity 1 M - about 0.81; impurity C = about 0.89; 
impurity- D = about 0.96; impurity N = about 1.15; 
impurity' E - about 1.27; impurity' F = about 1.33; 
impurity P = about L35; impurity O = about 1.41; 
impurity K = about 1.59; impurity G = about 1.72; 
impurity' H - about 1.82, 

System suitability: 

— symmetry factor, maximum 1.7 for the peak due to 
clarithromycin in the chromatogram obtained with 
reference solution (b), 

— peak-to-vaBey ratio: minimum 3.0* where — height 
above the baseline of the peak due to impurity D and 


H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
clarithromycin in the chromatogram obtained with 
reference solution (d). 

Limits: 

— correction factors : for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity' G = 0.27; 
impurity H = 0,15; use the chromatogram supplied with 
clarithromycin for peak identification CRS to identify the 
peaks; 

— any impurity: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent)* and not more than 4 such 
peaks have an area greater than 0.8 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.4 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(3,5 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.1 per cent); disregard the peaks eluting before 
impurity I and after impurity' H. 

Heavy metals (2,4,8) 

Maximum 20 ppm. 

Dissolve 1,0 g in a mixture of 15 volumes of water R and 
85 volumes of dioxan R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies with 
test B, Prepare the reference solution using lead standard 
solution (I ppm Pb) obtained by diluting lead standard 
solution (100 ppm Pb) R with a mixture of 15 volumes of 
water R and 85 volumes of dioxan R, 

Water (2.5J2) 

Maximum 2.0 per cent, determined on 0,500 g, 

Sulfa ted ash (2,4, 14) 

Maximum 0.2 per cent* determined on 0.5 g. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of CssH^NOi*. 

IMPURITIES 

Specified impurities: A> B, C, D, E, F } G * H, I, J> K t L* Af, N, 
0*P. 


o 



A, Rl = CH,, R2 = OH, R3 = H: 2-demethyl-2- 
(hydrox> r methyl)-6-0-methvlervthromycin A (clarithromycin 

F), 

B. Rl “ R2 = R3 = H: 6-O-methyl-15-norerythromycin A, 
P. RI = R3 = CH 3 , R2 = H: 4^,6-di-O-methylcrythromycin 
A, 







2017 


Clebopride Malate 1-585 



C, R1 = R2 = CH 3 , R3 = H : 6-0-methyl erythromycin A 
(£)-9-oxiine, 

G. R1 = R2 = R3 = CH 3 : 6-O-methylenthromycin A (£)-9- 
(0-methyl oxime), 

J. R1 = CH, S R2 - R3 = H: erythromycin A (E^D-oxime, 
M. RI = R3 = H, R2 = CH,: 3''-jY-demethyI-6-G- 
methylerythromycin A (£)-9-oxime, 



D. Rl - R2 = R3 a H: 3"-AMemethyl-6-0- 
methylerythromyein A 3 

E. Rl - R2 - CH 3 , R3 = H: 6,11-di-O-methylerythromycin 

Aj 

F. Rl = R3 = CH lf R2 = H: 6 3 12-di-0- methyl erythromycin 
A s 

R Rl = CH0 3 R2 = R3 - H; 3"-jY-demethyi-3'-^foimyR 
6-0-methyler\ r thromycm A, 


dee!adinosyl-8 3 9:10,1 l-dianhydro-6-O- 
m ethyl erythromycin A-9,12-hemiketal), 



L R ” H: 6-O-methylerythromycin A (Z)-9-oxime, 
O. R = GH 3 : 6-O-methylerythromycin A (Z)-9-(0- 
m ethyl oxime). 


o 



N* {10£)-10,11 -didehydro-11 -deoxy~6- O- 
methylerythromycin A. 

_ _ PhE# 


Clebopride Malate 

(Ph. Eur. monograph 1303) 


L 



3-O-dedadinosy l-6-Ome thy 1 enthrom vein A, 


H 2 N OCH; 


and enantiomer 


C 24 H 30 ClN 3 O 7 508*0 57645-91-7 

Action and use 

Dopamine receptor antagonist; antiprotozoal (veterinary). 

pnat^ ___________ 



DEFINITION 

4-Amino-iV- (1 -benzy Ip ip eridin-4-yl)-5-ch loro-2 - 
methoxybenzamide add (&S)-2-hydroxybutanedioate. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 


K. (1 S, 2Rj5Ry bSy 1 £,8J? 3 9i?, 1 lZ)-2-ethyl-6-hydroxy-9- 
methoxy-1,5,7,9,11,13-hexa methyl-8-J [3 3 4,6-trtdeoxy-3- 
(di me th yl amino) - [^i^ty/o-hexopyranosyl] oxy]-3,15- 
dioxabicydo[10.2.1]pemadeca-I l,13-dien-4-one (3-0- 


Solubility 

Sparingly soluble in water and in methanol, slightly soluble in 
anhydrous ethanol, practically insoluble in methylene 
chloride. 
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mp 

About 164 °C, with decomposition. 

IDENTIFICATION 

First identification B } C 
Second identification A> C } D< 

A. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25), 

Test solution Dissolve 20.0 mg in water R z nd dilute to 
100.0 mL with the same solvent. Dilute 10.0 mL of the 
solution to 100,0 mL with water R . 

Spectral range 230-350 nm. 

Absorption maxima At 270 nm and 307 nm. 

Specific absorbance at the absorption maxima: 

— at 270 nm: 252 to 278; 

— at 307 nm: 204 to 226. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison clebopride malate CRS. 

C Dissolve 20 mg in 1 mL of sulfuric acid R * add 1 mL of 
p-naphthol solution RI and mix. The solution examined in 
daylight is yellow with blue fluorescence. 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in anhydrous ethanol R and dilute to 10 mL with the same 
solvent. 

Reference solution (a) Dissolve 5 mg of clebopride malate CRS 
in anhydrous ethanol R and dilute to 10 mL with the same 
solvent. 

Reference solution (b) Dissolve 5 mg of clebopride malate CRS 
and 5 mg of metoebpramide hydrochloride CRS in anhydrous 
ethanol R and dilute to 10 mL with the same solvent. 

Plate TLC silica gd F 2 54 plate R. 

Mobile phase concentrated ammonia R r acetone J?, methanol /?» 
toluene R (2:14:14:70 VIVIVIV). 

Application 5 pL as bands of 10 mm by 3 mm. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated zones. 
Results The principal zone in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal zone in the chromatogram obtained with reference 
solution (a). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S* examined immediately after preparation* is clear 
(2.2.1) and colourless (2.2.2* Method I). 

pH (2.2.2) 

3.8 to 4,2 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 10.0 mL with the mobile phase. 


Reference solution (b) Dissolve 10 mg of the substance to be 
examined and 10 mg of metoebpramide hydrochloride CRS in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Column: 

— size. / = 0,12 m, 0 - 4.0 mm; 

— stationary phase: octadecyhilyl silica gd for chromatography* R 
(5 pm). 

Mobile phase Mix 20 volumes of acetonitrile RI and 
80 volumes of a 1 g/L solution of sodium heptanesidfonate R 
adjusted to pH 2.5 with phosphoric add R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 20 jiL, 

Run time Twice the retention time of clebopride. 

Relative mention With reference to clebopride (retention 
time = about 15 min): metoclopramide = about 0.45. 

System suitability*: reference solution (b): 

— resolution: minimum 5,0 between the peaks due to 
metoclopramide and clebopride. 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,3 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard the 2 peaks eluting within the 
first 2 min. 

Chlorides 

Maximum 100 ppm. 

Prepare the solutions at the same time . 

Test solution Dissolve 0,530 g in 20,0 mL of anhydrous acetic 
add /?, add 6 mL of dilute nitric add R and dilute to 50.0 mL 
with water R. 

Reference solution To 1,5 mL of 0 .001 M hydrochloric add add 
20.0 mL of anhydrous acetic add J? and 6 mL of dilute nitric 
acid R and dilute to 50.0 mL with water R. 

Transfer both recently prepared solutions to separate test- 
tubes. Add to each tube 1 mL of silver nitrate solution R2 , 
Allow to stand for 5 min protected from light. Examine the 
tubes laterally against a black background. Any opalescence 
in the test solution is not more intense than that in the 
reference solution. 

Sulfates 

Maximum 100 ppm. 

Prepare the solutions at the same time. 

Test solution Dissolve 3.00 g in 20.0 mL of glacial acetic 
add R , heating gently if necessary. Allow to cool and dilute 
to 50*0 mL with water R. 

Reference solution To 9 mL of sulfate standard solution (10 ppm 
SO+) RI add 6 mL of glacial acetic add R 
Into 2 test-tubes introduce 1.5 mL of sulfate standard solution 
(IQ ppm SO 4 ) RI and add 1 mL of a 250 gL solution of 
banum chloride R. Shake and allow to stand for I min. 

To one of the tubes add 15 mL of the test solution and to 
the other add 15 mL of the reference solution. After 5 min, 
any opalescence in the tube containing the test solution is not 
more intense than that in the tube containing the reference 
solution. 
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Heavy metals (2,4,8) 

Maximum 20 ppm, 

l,Og complies with test D. Prepare [he reference solution 
using 2 mL of lead standard solution (JO ppm Pb) R , 

Loss on drying (2,2.32) 

Maximum 0.5 per cent, determined on J ,000 g by drying in 
an oven at 105 °G, 

Sulfa ted ash (2,4.14) 

Maximum 0.1 per cent* determined on 1.0 g- 
ASSAY 

Dissolve 0.400 g in 50 mL of anhydrous acetic acid R, Titrate 
with 0, / Af perchloric acid 7 determining the end-point 
potenttometrically (2,2,20), 

1 mL of 0.1 M perchloric acid is equivalent to 50,80 mg 
of G24H30CIN3O7, 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B, 

a 



A. 4-ami no-5-chloro-2-methoxy benzoic add. 



B. l-benzyipiperidin-4-amine. 



C * 4 -amino-N-( I -b enzy lp ipe ridin-4-yl)-2- me thoxybenzam id e, 

___ PtiEtf 


Clemastine Fumarate 

Clemastine Hydrogen Fumarate 
(Ph. Eur , monograph 1190) 


★ * * 

* it 

★ it 

* * 

*** 



H0,c^ C0lM 


C.^H3oCIN0 5 460.0 14976-57-9 


Action and use 

Histamine H t receptor antagonist j antihistamine. 
Preparations 
Clemastine Oral Solution 
Clemastine Tablets 

PfiEur ______ 

DEFINITION 

(ZRJ-2- [2- [ (1R) -1 -(4-Chloropheny]) -1 -pbenylethoxy] ethyl]-1 - 
methyl pyrrolidine hydrogen (E)-butenedioate, 

Content 

99,0 per cent to 10LQ per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, sparingly soluble in ethanol 
(70 per cent VlV) 7 practically insoluble in heptane, 

IDENTIFICATION 

First identification A, B 
Second identification A, C, D 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2,24). 
Comparison clemastine fumarate CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution. Dissolve 20.0 mg of clemastine 
fumarate CRS in methanol R and dilute to 10.0 mL with the 
same solvent. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R, methanol 
tetrahydrofuran R (1:20:80 V1VIV). 

Application 5 jiL. 

Development Over 2/3 of the plate. 

Drying In a current of cold air for 5 min. 

Detection Spray with a freshly prepared mixture of 1 volume 
of potassium iodobismuthafe solution R and 10 volumes of dilute 
acetic acid R and then with dilute hydrogen peroxide solution R; 
cover the plate immediately with a glass plate of the same 
size and examine the chromatograms after 2 min. 

Results The principal spot in the chromatogram obtained with 
The test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

D. Thin-layer chromatography (2.2,27), 
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Test solution Dissolve 40 mg of the substance to be examined 
in methanol R and dilute to 2.0 mL with the same solvent. 
Reference solution Dissolve 50 mg of fumaric acid CRS in 
ethanol (96 per cent) R and dilute to 10,0 mL with the same 
solvent. 

Plate TLC silica gel plate R. 

Mobile phase water R, anhydrous formic acid R y di-isopropyl 
ether R (5:25:70 ViViV), 

Application 5 jiL. 

Development Over 2/3 of the plate. 

Drying At 100-105 'C for 30 min and allow to cool. 

Detection Spray with a 16 g/L solution of potassium 
permanganate R and examine in daylight. 

Results The Principal spot with the highest R F value in the 
chromatogram obtained with the test solution is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with the reference solution. 

TESTS 
Solution S 

Dissolve 0,500 g in methanol R and dilute to 50,0 mL w'ith 
the same solvent. 

Appearance of solution 

Solution S is clear (2.2. i) and not more intensely coloured 
than reference solution BY 7 (2,2.2, Method Ji), 

pH {2.23} 

3,2 to 4.2, 

Suspend 1.0 g in 10 mL of carbon dioxide-free water R , 

Specific optical rotation (2,2, 7) 

+ 15.0 to 4 18.0 (dried substance), determined on 
solution S. 

Related substances 

Liquid chromatography (2,2.29), Prepare the solutions 
immediately before use. 

Phosphate buffer solution pH 71 Mix 1.9 volumes of a 138 g/L 
solution of sodium dihydrogen phosphate monohydrate R> 

6.8 volumes of an 89 g/L solution of disodium hydrogen 
phosphate dihydrate R and 91,3 volumes of water for 
chromatography R. 

Solvent mixture acetonitrile Rl y water for chromatography R 
( 20:80 ViV). 

Test solution Dissolve 10 mg of the substance to be examined 
in 30 mL of the solvent mixture with the aid of ultrasound 
and dilute to 50.0 mL with the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

1Reference solution (b) Dissolve the contents of a vial of 
clemastine for system suitability CRS (containing impurity B) in 
L0 mL of the solvent mixture with the aid of ultrasound for 
about 5 min. 

Column: 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase: end-capped polar-embedded octadecylsilyl 
amorphous organosilica polymer R (3.5 pm); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: phosphate buffer solution pH 7.1; 

— mobile phase B: phosphate buffer solution pH 7.1, 
acetonitrile Rl (40:60 V!V)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V} 

0-3 

45 

S3 

3 - 23 

45 ->5 

55*95 

23 - 26 

5 

95 


Flow rate 0.8 mUmin. 

Detection Spectrophotometer at 225 nm. 

Injection 90 pL. 

Identification of impurities Use the chromatogram supplied 
with clemastine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity B. 

Relative retention With reference to clemastine (retention 
time = about 17 min): fumaric add = about 0,1; 
impurity B = about 0.9. 

System suitability: reference solution (b): 

— resolution: minimum 2,0 between the peaks due to 
impurity B and clemastine. 

Calculation of percentage contents: 

— for each impurity, use the concentration of clemastine in 
reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,2 per cent; 

— reporting threshold: 0.05 per cent; disregard the peak due 
to fumaric acid. 

Loss on drying ( 2 . 232 ) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 6 h. 

Sulfated ash ( 2 . 4 . 14 ) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,350 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiometrically ( 2 . 2 . 20 ). 

1 mL of 0, / M perchloric acid is equivalent to 46.00 mg 
ofC a 5 H 30 C]NO 5 . 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
( 2034 ). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 . 10 . 
Control of impurities in substances for pharmaceutical use): A, B, 

a 


and epimer at N 



A. (1 RSaRy2-[2- [(1 R )-1 -(4-chlorophenylH - 
phenylcthoxv] ethyl] -1 -methylpyrrolidine 1 -oxide, 
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B. 4-[( 1 R )-1 -(4-chlorophenyl)-1 -phcnyleihoxy] -1 - 
methyiazepane. 



C. (1 RS) *l~(4~chloropheny l)-1 - pheny lethanol * 


PnEt* 


Clenbuterol Hydrochloride 

(Ph, Eur. monograph 1409) 



Cl 


C 12 H 19 a*N 2 0 313.7 21898-19-1 

Action and use 

Beta^-adrenoceptor agonist; branchodilator, 

PhEo ___ 

DEFINITION 

(li?S)-l -(4-Amino-3 J 5-dichlorophenyl)-2-[( 1,1- 
dimethy lethy l) ami no] e th anol hydrochloride. 

Content 

99*0 per cent to 101.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water and in ethanol (96 per cent), slightly soluble 
in acetone* 

mp 

About 173 “C, with decomposition. 

IDENTIFICATION 

First identification A, C. 

Second identification B f C. 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison clenbuterol hydrochloride CRS. 

B. Thin-layer chromatography (2. 2.27)* 

Test solution Dissolve 10 mg of the substance to be examined 
in 10 mL of methanol R. 

Reference solution Dissolve 10 mg of clenbuterol 
hydrochloride CRS in 10 mL of methanol R. 

Plate TLC silica gel F 2 ^ plate R. 


Mobile phase ammonia R y anhydrous ethanol R, toluene R 
(0.15:10:15 VlViV). 

Application 10 pL. 

Development Over a path of 10 cm. 

Drying In air . 

Detection Spray with a 10 g/L solution of sodium nitrite R in 
I M hydrochloric acid and dip after 10 min in a 4 g/L solution 
of naphihylethylenedia mine dihydrochloride R in methanol R. 
Allow to dry in air. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. It gives reaction (a) of chlorides (2.3. 1). 

TESTS 
Solution S 

Dissolve 0,5 g in 10 mL of carbon dioxide-free wafer R , 
Appearance of solution 
Solution S is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution Y$ (2.2.2 , Method IT). 

pH (2.2.3) 

5,0 to 7.0 for solution S. 

Optical rotation (2.2.7) 

-0.10" to + 0.10". 

Dissolve 0,30 g in water R and dilute to 10.0 mL with the 
same solvent. Filter if necessary'. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Disperse 100.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 0.1 mL of the test solution to 
100.0 mL with water R. 

Reference solution (b) Dissolve 5 mg of clenbuterol 
impurity B CRS in 10 mL of the mobile phase, add 2.5 mL 
of the test solution and dilute to 25,0 mL with the mobile 
phase, 

Column: 

— skr. I = 0J25 m, 0 = 4 mm, 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm), 

— temperature: 40 *C. 

Mobile phase Mix 200 volumes of acetonitrile R, 200 volumes 
of methanol R and 600 volumes of a solution prepared as 
follows: dissolve 3.0 g of sodium deeatmulfimate R and 5.0 g 
of potassium dihydrogen phosphate R in 900 mL of water /?, 
adjust to pH 3,0 with dilute phosphoric acid R and dilute to 
1000 mL with water R. 

Flow rate 0,5 mUmin. 

Detection Spectrophotometer at 215 nm. 

Injection 5 pL. 

Run time 1.5 times the retention time of clenbuterol. 

Retention time Clenbuterol = about 29 min. 

System suitability: reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
impurity B and clenbuterol. 

Limits: 

— impurities A, B, C, D> E, F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 
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— any other impurity ; for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,1 per cent), 

— total : not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent)j 

— disregard Until: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Water (2.5.12) 

Maximum 1.0 per cent, determined on 0.500 g. 

Sul fa ted ash (2 ,4, 14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250gin50 mL of ethanol (96 per cent) R and add 
5.0 mL of 0.01 M hydrochloric acid. Titrate with 0.1 M 
sodium hydroxide > determining the end-point 
potentiometrically (2.2.20). Read the volume added between 
the 2 points of inflexion, 

1 ml of 0,1 M sodium hydroxide is equivalent to 3L37 mg of 
C^HiqCIsN^O. 

IMPURITIES 

Specified impurities: Aj B, C> D } E t F. 


O 



R2 


A. Rl = H, R2 = Cl: 4-amino^3j5-dichloroben2aldehyde ? 

B. R1 = CH r NH-e(CH 3 ) 5j R2 = Cl: L(^amino-3,5~ 
dich]orophenyl)-2-[(l d-dImethylethyl)ammo]ethanone, 

C. RJ = CH 3) R2 = Cl: 1-(4-amino-3,5- 
d ichJ oropheny 1) ethano ne, 

D. Rl - CH 3 , R2 - H: l-(4-aminophenyl)ethanone, 

E. R1 = CH 2 Br, R2 = Cl: l-(4-amino-3*5-dichlorophenyl)-2- 
bromoethanone. 



F. (1 RS )-1 -(4-amino-3-bromo-5-chloropheny 1) -2-[(1,1- 
di m e thy ie thy l) amino] ethanol 

_________ Ph Put 


Clindamycin Hydrochloride 

(Ph. Bur. monograph 0582) 



C 1s H 34 C1 2 N 2 0 5 S 461,5 21462-39-5 

Action and use 

Lincosamide antibacterial 

Preparation 

Clindamycin Capsules 

PhFur _____ 

DEFINITION 

Methyl 7-chloro6,7j8-trideoxy-6-([t(25 3 4i?)-l -methyl-4- 
propylpyrrolidin-2-yl] carbonyl] amino]-1 -diio-L-rAra>-o£-D“ 
^flioezo-octopyranoside hydrochloride. It contains a variable 
quantity of water. 

Semi-synthetic product derived from a fermentation product. 

Content 

91.0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water* slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

Pint identification: A, D. 

Second identification B, C, D 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison clindamycin hydrochloride CRS. 

B. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solittwn (a) Dissolve 10 mg of clindamycin 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of clindamycin 
hydrochloride CRS and 10 mg of tincomycin hydrochloride CRS 
in methanol R and dilute to 10 mL with the same solvent. 
Plate TLC silica gel G plate R. 

Mobile phase Mix 19 volumes of 2-propanol /? 3 38 volumes of 
a 150 g/L solution of ammonium acetate R adjusted to pH 9.6 
with ammonia and 43 volumes of ethyl acetate R , 
Application 5 pL, 

Development Over a path of 15 cm using the upper layer of 
the mobile phase. 

Drying In air. 

Detection Spray with a 1 g/L solution of potassium 
permanganate R. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
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principal spot in the chromatogram obtained with reference 
solution (a), 

C* Dissolve about 10 mg in 2 mL of dilute hydrochbric acid R 
and heat on a water-bath for 3 min. Add 3 mL of sodium 
carbonate solution R and 1 mL of a 20 g/L solution of sodium 
nitroprusside R , A violet-red colour develops, 

D* Dissolve 0 A g in zmtcr R and dilute to 10 mL with the 
same solvent. The solution gives reaction (a) of chlorides 
{2,3.1). 

TESTS 

pH (2,2,3) 

3,0 to 5.0. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation ( 2,2.7) 

+ 135 to + 150 (anhydrous substance)* 

Dissolve 1.000 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2*29). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 50,0 mg of clindamycin 
hydrochloride CRS in the mobile phase and dilute to 50,0 mL 
with the mobile phase. 

Reference solution (b) Dilute 2.0 mL of the test solution to 
100*0 mL with the mobile phase* 

Column: 

- — size: l = 0.25 m, 0 * 4.6 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 Jim). 

Mobile phase Mix 45 volumes of acetonitrile R and 55 volumes 
of a 6.8 g/L solution of potassium dihydrogen phosphate R 
adjusted to pH 7*5 with a 250 g/L solution of potassium 
hydroxide R. 

Flow rate 1 mL min. 

Detection Spectrophotometer at 210 nm. 

Injection 20 jtL* 

Run time Twice the retention time of clindamycin. 

System suitability: reference solution (a): 

— relative retention with reference to clindamycin (retention 
time = about 10 min): impurity A = about 0.4; 
impurity B = about 0.65; impurity C = about 0.8. 

Limits: 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(2.0 per cent), 

— impurity C: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (4.0 per cent), 

— any other impurity: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(6*0 per cent), 

— disregard limin 0.025 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0*05 per cent)* 

Water (2.5. 12) 

3,0 per cent to 6,0 per cent, determined on 0.500 g. 


Sul fated ash (2.4.14) 

Maximum 0*5 per cent, determined on L0 g, 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Injection 20 pL of the test solution and reference solution (a) 
System suitability: 

— repeatability, maximum relative standard deviation of 
0.85 per cent after 6 injections of reference solution (a)* 


STORAGE 

In an airtight container, 

IMPURITIES 



A. Rt = CHj-CHrCHj, R2 = OH, R3 = H: methyl 
6,8-dideoxy-6- [[ [(25,4J?)-1 -methyM-propylpyrrolidin-2* 
yl] carbonyl] amino] -1 
octopyranoside (lincomycin), 

B* R1 = C 2 H 5i R2 = H, R3 - Cl: methyl 7-chloro-6 3 7,8- 
trideoxy-6- [[[(2S,4J?)-4-cthyl -1 -methylpyrrolidin-2- 
yl] carbonyl] amino] -1 •ihio-L~threo<t-D-galacto-oQiopyninosidc 
(clindamycin B), 

C. R1 = CH 2 -CH 2 -CH 3 , R2 = Cl, R3 = H: methyl 
7 “Chl oro-6,7,8-mdeoxy-6- [ [ [ (2*S,4ff) -1 -methyl-4- 
propylpyrroHdin-2-yl] carbonyl] amino] -1 -thio-u-eryifr tv-x-u- 
^o/acto-octopyranoside (7-cpidindamycin). 
__ Pt>E*r 


Clindamycin Phosphate 

(Ph, Bur . monograph 0996) 



C^HnClNaOsPS 505.0 24729-96-2 

Action and use 

Lincosamide antibacterial. 

Preparation 

Clindamycin Injection 

PhEtt _ ___ 

DEFINITION 

Methyl T-chloro-b^jS-mdeox^'-ti-UKSS^^-l-methyl-^ 
propylpyrrolidin-2-yi] carbonyl] amino]-2* O-phosphono-1 - 
ihio-L-threo- f i-i>galacto-octopymnosidQ , 

Semi-synthetic product derived from a fermentation product. 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance)* 
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CHARACTERS 

Appearance 

White or almost white, slightly hygroscopic powder. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent)* practically insoluble in methylene chloride. 

It shows polymorphism (5.9). 

ID ENTIFIC ATION 

First identification A y D. 

Second identification £> C, D. 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison clindamycin phosphate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve 50 mg of the substance to be examined and the 
reference substance separately in 0.2 mL of water R and heat 
until completely dissolved. Evaporate to dryness under 
reduced pressure, dry the residues at 100-105 °C for 2 h and 
record new spectra using the residues, 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of clindamycin 
phosphate CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of lincomydn 
hydrochloride CRS in 5 mL of reference solution (a). 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R z water R, butanol R 
(20:20:60 VfVtV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying At 100-105 C for 30 min. 

Detection Spray with a 1 g/L solution of potassium 
permanganate R. 

System suitability, reference solution (b): 

— the chromatogram shows 2 principal spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 10 mg in 2 mL of dilute hydrochloric acid R 
and heat in a water-bath for 3 min. Add 4 mL of sodium 
carbonate solution R and 1 mL of a 20 g/L solution of sodium 
nitroprusside R. Prepare a standard in the same manner using 
clindamycin phosphate CRS . The colour of the test solution 
corresponds to that of the standard. 

D. Boil 0.1 g under a reflux condenser with a mixture of 
5 ml- of strong sodium hydroxide solution R and 5 mL of 
water R for 90 min. Cool and add 5 mL of nitric acid R. 
Extract with 3 quantities, each of 15 mL, of methylene 
chloride R and discard the extracts. Filter the upper layer 
through a paper filter. The filtrate gives reaction (b) of 
phosphates (2.3./). 

TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-free water R , Heat gently if 
necessary. Cool and dilute to 25.0 mL with carbon dioxide-free 
water R. 

Appearance of the solution 

Solution S is dear (2.2./) and colourless (2.2,2, Method II). 


Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 30.0 mg of the substance to be 
examined in mobile phase A and dilute to 10,0 mL with 
mobile phase A. 

Reference solution (a) Dissolve 30,0 mg of clindamycin 
phosphate CRS in mobile phase A and dilute to 30.0 mL with 
mobile phase A. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
20,0 mL with mobile phase A. Dilute 1.0 mL of this solution 
to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 3.0 mg of clindamycin phosphate 
for system suitability CRS (containing impurities B, E, F, G, I, 
J } K and L) in mobile phase A and dilute to 1.0 mL with 
mobile phase A. 

Column: 

— size: /= 0,15 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 C. 

Mobile phase: 

— mobile phase A: mix 21 volumes of acetonitrile R1 and 

79 volumes of a 13,6 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 6,0 with a 450 g/L 
solution of potassium hydroxide R> 

— mobile phase B: mix 40 volumes of a 13.6 g/L solution of 
potassium dihydrogen phosphate R previously adjusted to 
pH 6.0 with a 450 g/L solution of potassium hydroxide R t 
and 60 volumes of acetonitrile /?/; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0* 13 

100 

0 

13 - 18 

100 ^ 50 

0^50 

18 - 39 

50 

50 


Flow rate 1.1 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with clindamycin phosphate for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities B, E, F y G, I, J, K and L, 

Relative retention With reference to clindamycin phosphate 
(retention time = about 12 min): impurity F - about 0.15; 
impurity G - about 0.19; impurity 1 = about 0.34; 
impurity B - about 0.45; impurity L = about 0.64; 
impurity J = about 1.20; impurity E = about 1.73; 
impurity K = about 1,90. 

System suitability: reference solution (c): 

— resolution: minimum 2.0 between the peaks due to 
impurities F and G. 

Calculation of percentage contents: 

— for each impurity., use the concentration of clindamycin 
phosphate in reference solution (b). 

Limits: 

— impurities B , L: for each impurity, maximum 1.0 per cent; 

— impurities E } F: for each impurity, maximum 0.5 per cent; 

— impurities G y R J, K: for each impurity, maximum 
0.2 per cent; 

— unspecified impurities : for each impurity, maximum 
0.10 per cent; 
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— total: maximum 2-0 per cent; 

— reporting threshold: 0,05 per cent. 

Water (25,12) 

Maximum 5,0 per cent, determined on 0.200 g. 

Bacterial endotoxins (2*6J4) 

Less than 0.6 fU mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography {2,2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

System suitability: reference solution (a); 

— factor, maximum 3,0 for the peak due to 
clindamycin phosphate. 

Calculate the percentage content of CiaH M ClN a OaPS taking 
into account the assigned content of clindamycin 
phosphate CRS. 

STORAGE 

In an airtight container If the substance is sterile, the 
container is also sterile and tamper-proof. 

IMPURITIES 

Specified tntpuruies B, E, F, G, I, J t K, L 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JQ. 
Control of impurities in substances for pharmaceutical use): A, C t 
D,H\ 



A. methyl 6,8 -did coxy-6-[[[(25, 4R )-1 -methyl-4- 
propylpyrrolidin-2-yl] carbonyl] amino]-1 -thio-D-eofdfw-OE-D- 
^u/dcttMMrtopyranoside (lincomycin), 



C methyl 7-chloro-6 J 7 I 8-trideoxy-6-t[[(2S,4i?)-l-mcthyl-4- 
propylpyrroIidin-2-yl] carbonyl ] amino]-3-Ophosphono-1 - 
thioL- threo-’i-D-galacta-ocmpysBnoside {clindamycin 
3-phosphate). 



D. methyl 7-ch]oro-6,7 1 8-trideoxy-6-[[f(2S 4 4/?)-l-methyl-4- 
propylpyrrolidin-2-yI] carbonyl)amino]-4-Ophosphono-1 - 
tlno^i^threo^t^D-gaiacio-octopyTanoside (clindamycin 
4-phosphate), 



E, methyl 7-chlom-6,7,8-trideoxy-6-[t[(2S,4J?)-l-methyl-4- 
propylpyrrolidin-2-yl}carbonyI] amino]-1 -thio-L-diraT-a-D- 
^a/ucto-ociopyranoside (clindamycin), 




B, methyl 7-chloro-6,7 J 8-trideox> T -6-[[[(25 l 4i?)-4-ethyl-l- 
methy Ipyrrolidin- 2-yl) carbonyl] am ino J -2-O-phosph ono-1 - 
thio-L-^nro-^-j>gu/acfo-octopyranoside (clindamycin B 
2-phosphate). 


F, methyl 6,8-didcoxy-6-i[((25>4i?)-I-methyl-4- 
propylpynolidin-2-ylicarbonyl]aminoJ-2-0-phosphono-I 
thio- D-erythnHi- D-^okrcm-octopyranosidc (lincomycin 
2-phosphatc), 



G. methyl 6,8-dideoxy-2,4~0-(hydroxyphosphoryl)-6- 
[ f J(2«S 5 4JQ-1 -mcthyU4-propylpyTToiidin-2-yl] carbonyl] amino] ■ 
I -\hio-D-ery f thro^i-li-gahcfo~ociopyTzno^idc (2,4-phosphatidyl 
lincomycin). 
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H, methyl T-chloro-fi^S-trideoxy-b-j [[(2^4/?)-1 -methyl-4- 
propylpyrrolidin-2-yl] carbonyl] amino] -2,3-di-G-phosphono-1 - 
(h)o-L-thrc4}-^-D-galacii>ociopyT^rtoMc (clindamycin 
2,3-bis phosphate), 



L me th yl 7 -chloro-6 1 7,8-trideoxy-6- {[ [ (2S,4J?)-1 -methyl-4- 
propy lpyrrolidin’2-yi] carbonyl] amino]-2,4-di-Ophosphono-1 - 
thio-wAm?-a-D-^a/nci£>-octopyranoside (cl indamycin 
2,4-bisphosphate), 



J. methyl 7-chloro-6,7,8-irideoxy-6-[[|(2.S)-l-inethyl-4- 
p ropylidenepynolidin-2-y l ] carbonyl] am ino] -2- O-phosphono- 
l-thio-L-f/jm?-a-rv^a/acn?-octop\Tanos[de (propylidene analog 
of clindamycin 2-phosphate ) s 



K. 2,2'-oxyb is (hydroxyphosphoryl) bis [methyl 7-chl0ro-6,7,8- 
trideoxy-6- [ [[(2^,47?)-1 -methyl-4-propyl pyrrol idin-2- 
y 1 ] carbonyl] amino] -1-thio-L-fteiM-D-^a/^aM)cto pyranosi de ] 
(diclindamycin pyrophosphate). 


L. methyl 7-chloro-6j7 J 8-trideoxj r -6-[[[(2S,4 J K)-l-methv 1-4- 
pro pylpyrrolidin-2-yI] carbonyl] am ino] -2-0-phosphoric-1 - 
thlO-twryiftn>a-D-£a/flcro-octopyranoside (7-epiclindamvcin 
2-phosphate). 

_ PfiEur 


Clioquinoi 

(Ph, Bur . monograph 21 It) 

OH 

D 

QH5CUNO 3055 

Action and use 

Antibacterial; antiprotozoal. 

Preparations 

Betamethasone and Clioquinol Cream 
Betamethasone and Clioquinol Ointment 
Flumetasone and Clioquinol Ear Drops 
Hydrocortisone and Clioquinol Cream 
Hydrocortisone and Clioquinol Ointment 

PtiEu ___ 

DEFINITION 

5-ChJoro-7-iodoquinolm- S-ol , 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Almost white* light yellow, brownish-yellow or yellowish-grey 
powder. 

Solubility 

Practically insoluble in water, sparingly soluble in methylene 
chloride, very slightly soluble or slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification; B. 

Second identification A, C t D 

A. Dissolve 40.0 mg in methanol R and dilute to 100.0 mL 
with the same solvent. Dilute 10.0 mLto 100.0 mL with 
methanol R (solution A). Examined between 280 nm and 
350 nm (2,2.25), solution A shows an absorption maximum 
at 321 nm. Dilute 10.0 mL of solution A to 100,0 mL with 
methanol R (solution B). Examined between 230 nm and 
280 nm, solution B show's an absorption maximum at 
255 nm. The specific absorbance at this absorption 
maximum is 1530 to 1660. 


* * 

* * 

* * 

*** 


130-26-7 
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B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium bromide R. 

Comparison dioquinot CRS. 

C. When heated* violet fumes are produced. 

D. Dissolve about 1 mg in 5 mL of ethanol (96 per cent) R . 
Add 0,05 mL of ferric chloride solution RL A dark green 
colour develops. 

TESTS 

Acidity or alkalinity 

Shake 0.5 g with 10 mL of carbon dioxide-free water R and 
filter. To the filtrate add 0.2 mL of phendphthalein solution R, 
The solution is colourless. Not more than 0,5 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in methanol R and dilute to 50.0 mL with the same 
solvent* heating gently if necessary. Dilute 10.0 mL of the 
solution to 25.0 mL with the mobile phase, 

Reference solution (a) Dissolve 20.0 mg of 5-chforoquinolm-8- 
ol R y 10,0 mg of 5 f 7-cHchlowqumolin-S-ol R, 5 mg of the 
substance to be examined and 10.0 mg of 5* 7-djiodoqirinotin- 
8-at R in methanol R y heating gently if necessary and dilute to 
20*0 mL with the same solvent* Dilute 4.0 mL of the 
solution to 50,0 mL with the mobile phase. 

Reference solution (b) Dilute 1 .0 mL of reference solution (a) 
to 10.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 20,0 mL with the mobile phase. 

Column : 

— jtae: / = 0.15 m, 0 = 3,9 mm, 

— stationary phase, octylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Dissolve 0*50 g of sodium edeiaie R in 350 mL of 
water R y add 4.0 mL of hexylamine R and mix. Adjust to 
pH 3,0 with phosphoric add R. Add 600 mL of methanol R 
and dilute to 1000 mL with water R ', 

Flow rate 1 .3 mL'min, 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time 4 times the retention time of clioquinoi. 

Relative retention With reference to clioquinoi (retention 
time = about 10 min): impurity A = about 0,4; 
impurity B = about 0,7; impurity C - about 1 .3. 

System suitability: reference solution (a): 

— resolution: minimum 3,0 between the peaks due to 
clioquinoi and impurity C, 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) ( 2.0 per cent)* 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) {LQ per cent), 

— impurity C: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) ( 1.0 per cent), 

— unspecified impurities: for each impurity* not more chan 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) ( 0.10 per cent)* 


— total of the nominal contents of impurities A, B, C and 
unspecified impurities: maximum 3.0 per cent, 

— disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0*05 per cent). 

Halides 

Maximum 140 ppm, expressed as chlorides. 

Shake 0.5 g with 25 mL of water R for 1 min and filter. 

To the filtrate add 0,5 mL of dilute nitric acid R and 0.5 mL 
of silver nitrate solution R2. Allow to stand for 5 min. 

Any opalescence is not more intense than that in a standard 
prepared at the same time by adding 0.5 mL of silver nitrate 
solution R2 to 25 mL of water R containing 0,2 mL of 0.01 M 
hydrochloric add and 0.5 mL of dilute nitric acid R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by doing 
over diphosphorus pmtoxidc R at a pressure not exceeding 
0,7 kPa for 24 h. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1 *0 g. 

ASSAY 

Dissolve 0.200 g in 20 mL of acetic anhydride R and add 
30 mL of glacial acetic acid R. Titrate with 0J M perchloric 
acid y determining the end-point potentiometrically (2.2.20). 

1 mL of 0.1 M perchloric add is equivalent to 30.55 mg of 
total quinolines, calculated as clioquinoi, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C. 


OH 



R1 


A. R1 = Cl, R2 = H: 5*chloroquinolin-8-ol, 

B, R1 = R2 = Cl: 5,7-dichloroquinolin-8-ol, 

G, R1 = R2 = I: 5,7-duodoquinoIin-fLol. 

*_ PhEur 


Clobazam 

(Ph, Bur. monograph 1974) 



C 1fr H„ClN 2 0 2 300,7 22316*47-8 

Action and use 

Benzodiazepine. 

Preparation 
Clobazam Capsules 
Clobazam Oral Suspension 
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PtiBiW ___ _ __ 

DEFINITION 

7-Chloro -1 -metfayl-5-pbenyl- 1 ,5-dihydro-3/7- 1 ,5- 
benzodiazep ine-2,4-dione. 

Content 

97,0 per cent to 103.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, freely soluble in methylene chloride, 
sparingly soluble in alcohol 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison Ph. Eur. reference spectrum of clobazam. 

TESTS 

Related substances 

Liquid chromatography (2.2,29). 

7ess solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 5,0 mg of ebbazam 
impurity A CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. Dilute L0 mL of the solution to 
] 00,0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of chlordiazepoxide CRS 
and 5 mg of clonazepam CRS in the mobile phase and dilute 
to 50 mL with the mobile phase. Dilute 1 mL of the solution 
to 1 00 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
200.0 mL with the mobile phase. 

Column: 

— size: l = 0.25 m,0- 4.6 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase acetomrrile R, water R (40:60 V!V). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 20 ^L, 

Run time 5 times the retention time of clobazam. 

Retention time Clobazam = about 15 min. 

System suitability: reference solution (b): 

— resolution: minimum 1,3 between the peaks due to 
chlordiazepoxide and clonazepam. 

Limits: 

— impurity* A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent), 

— arty other impurity: not more than 0,4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 0,2 per cent), 

— total of other impurities: not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) ( 1.0 per cent), 

— disregard limit: 0,1 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0,05 per cent). 

Loss on drying (2,2,31) 

Maximum 0*5 per cent, determined on i .000 g by drying in 
an oven at 105 °C 


Sulfatcd ash (2.4,14) 

Maximum 0.1 per cent, determined on the residue obtained 
in the test for loss on drying. 

ASSAY 

Dissolve 50,0 mg in alcohol R and dilute to 100.0 mL with 
the same solvent. Dilute 2.0 mL of the solution to 250,0 mL 
with alcohol R. Measure the absorbance (2.2.25) at the 
maximum at 232 nm, 

Calculate the content of CitHisGNaOj taking the specific 
absorbance to be 1380. 

IMPURITIES 



and enantiomer 


A. Rl = R3 = R4 = H, R2 = Cl: 7-chloro-5-phcnyM,5- 
dihydro-3H- 1,5-benzodiaze pine-2,4-dione, 

B. RI = CH 3j R2 = R3 = R4 - H: Lmethyl-S-phenyl-LS- 
dihydro-3ff-1,5-benzodiazepine-2,4-dione, 

C. Rl = R3 = CH 3 , R2 = Cl, R4 = H; (3RS)-JcbloTo-l,3- 
dimethyl- 5-phenyl-l ,5-dihydro-3 H-1,5-benzodiazepine-2,4- 
dione, 

D. Rl = R3 = R4 = CHj, R2 == Cl: 7-chloro-1,3,3-trimethyl- 
5-phenyl-1,5-dihydro- 5H-1 ,5-benzodiazepine-2,4-dione 3 



E. N- J 4-chloro-2 - (phenyl amin o)phenyl} - A*-me thy I acetamide, 



F. methyl 3-[[4-chloro-2- 

(pheny lamino) phenyl] methylamino] -3-oxopropanoate. 

____ PhEur 
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Clobetasol Propionate 

(Ph* Eur. monograph 2127) 



C 25 H 32 CIFOS 467*0 25122*46-7 

Action and use 

Glucocorticoid, 

Preparations 
Clobetasol Cutaneous Foam 
Clobetasol Scalp Application 
Clobetasol Shampoo 

PtiEtr _______ 

DEFINITION 

21 -Chlom-9-fluoro -11 p-hydroxy- 16[Vmethyl-3 3 20- 
dioxopregna-1,4-dien-17-yl propanoate. 

Content 

97.0 per cent to 102*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
sparingly soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (22.24). 

Comparison clobetasol propionate CRS . 

TESTS 

Specific optica] rotation (2.2.7) 

+ 112 to + 118 (dried substance)* 

Dissolve 0.500 g in acetone R and dilute to 50,0 ml with the 
same solvent. 

Related substances 

Liquid chromatography (2229). 

Test solution (a) Dissolve 20.0 mg of die substance to be 
examined in the mobile phase and dilute to 20.0 ml with 
the mobile phase. 

Test solution (h) Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 100*0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 20.0 mg of clobetasol 
propionate CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
clobetasol impurity J CRS in 2.0 mL of the mobile phase. 

To 0.5 mL of this solution add 0*5 mL of test solution (b) 
and dilute to 20*0 mL with the mobile phase. 

Reference solution (c) Dissolve the contents of a vial of 
clobetasol for peak identification CRS (containing impurities 
A, B, C, D, E, L and M) in 2 mL of the mobile phase. 
Reference solution (d) Dilute 1.0 mL of test solution (a) to 
50.0 mL with the mobile phase* Dilute 5.0 mL of this 
solution to 20.0 mL with the mobile phase. 


Column: 

— size : l = 0*15 m, 0 = 4.6 mm; 

— stationary phase: spherical octadecylsiiyl silica gel for 
chromatography R (5 pi); 

— temperature : 30 ®C* 

Mobile phase Mix 10 volumes of methanol R> 42.5 volumes of 
a 7*85 g/L solution of sodium dihydrogen phosphate 
monohydrate R adjusted to pH 5*5 with a 100 g/L solution of 
sodium hydroxide R and 47.5 volumes of acetonitrile R. 

Flout rate 1*0 mL/min* 

Detection Spectrophotometer at 240 nm, 

Injection 10 pL of test solution (a) and reference 
solutions (b), (c) and (d). 

J?toi time 3 times the retention time of clobetasol propionate. 
Identification of impurities Use the chromatogram supplied 
with clobetasol for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, C, D, E, L and M* 

Relative retention With reference to clobetasol propionate 
(retention time = about 10 min): impurity A = about 0,4; 
impurity B = about 0*6; impurity C = about 0*9; 
impurity J = about 1 . 1 ; impurity D = about 1*2; 
impurity L = about 1 *3; impurity M = about 1 . 6 ; 
impurity E = about 2*1, 

System suitability: 

— resolution: minimum 2*0 between the peaks due to 
clobetasol propionate and impurity J in the chromatogram 
obtained with reference solution (b); 

— the chromatogram obtained with reference solution (c) is 
similar to the chromatogram supplied with clobetasol far 
peak identification CRS. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 0.6; 
impurity C = 1.5; 

— impurity* E\ not more than 1 *4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (0,7 per cent); 

— impurity D : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0*5 per cent); 

-— impurities B, C: for each impurity, not more than 
0,6 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0,3 per cent); 

— impurities A, L> M: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

( 0*2 per cent); 

—- unspecified impurities 1 . : for each impurity, not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

( 0*10 per cent); 

— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
( 2*0 per cent); 

— disregard limit: 0*1 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0*05 per cent)* 

Loss on drying (2*2,22) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 3 h* 
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Sulfatcd ash ( 2.4,14) 

Maximum OJ per cent, determined on 1 0 g. 

ASSAY 

Liquid chromatography {2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (a). 
Calculate the percentage content of C 25 H 32 CIFO 5 using the 
chromatogram obtained with reference solution (a) and the 
declared content of dobetasol propionate CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E> L, M 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), it is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5.10. 
Control of impurities in substances for pharmaceutical use): F, G, 






D, 21 -chloro- 9 -fiuorO” 11 p-hydroxy-16p-methyl-3,20- 
dioxopregn-4-en-I7-yl propanoate (1,2-dihydroclobetasal 
17-propionate), 


E, 21 -chloro-! 6 fTme thy 1 - 3 ,20 -d ioxo pregna -1 ,4-dien-17-yl 
propanoate, 


F. 9-fluoro-l 1 P-hydroxy-16p“methyI-3-oxopregna-i,4 a 17(20)- 
trien- 21 -oic add. 


J. (1 1R)A '-chloro-5 -ethy)*9-fluoro -11 p-hydroxy-16p- 
methylspiro[androsta-1,4-diene-17,2'(3 7f)-furan]-3 I 3 '-dione 
(17a-spiro compound), 

L* unknown struemre s 
M. unknown structure. 

__ PhEt* 



A. R1 - CO-CaH^, R2 = OH: 9-fluoro-I ip,21-dihydroxy- 
16 p-methyl-3, 20 -di oxopregna-1,4-dien-17-yl propanoate 
(betamethasone 17 -propi onate), 

G* R1 = H, R2 = Cl: 21-chloro-9-fluoro-l ip,17-dihydroxv- 
16 P-methylpregna- 1 , 4-di ene- 3,2 0-dione (dobetasol), 

H. Rl = CO-C 2 H 5 , R2 - H: 9-fluoro-Iip-hydroxy*16p- 
methyl-3,20-dioxopregna-l ,4-dien-17-yl propanoate, 

L Rl = CO-C 2 H 5j R 2 a O-SO 2 -CH 3 : 9-fluoro -11 P-hydroxy* 
16p-meffiyI-2 l-[(methylsulfonyl)oxy]-3,20-dioxopregna- 1 ,4- 
dien- 17 -yl propanoate, 

K. Rl = H, R2 = O-CO-C 2 H 5 : 9-fluoro^I ip,17-dihydroxy- 
16p-methy 1-3,2Q-dioxopregna-1>4-dien-21 -yl propanoate 
(betamethasone 21 -propionate), 



B. 2 l-chloro-9-fluom-11 P-hydroxy-16-methylpregna-1,4,16- 
triene-3 ,2 0 -dione, 


Clobetasone Butyrate 

(Ph. Eur. monograph 1090) 



C. 21-chloro-9-fluoro-llp-hydroxy-16a-methyl-3,20- 
dioxopregna-1,4-dien-17-yl propanoate, 


CmH^CIFO* 479.0 

Action and use 

Glucocorticoid. 

Preparations 
Clobetasone Cream 
Clobetasone Ointment 


25122-57-0 
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DEFINITION 

2 1 -GhIoro-9-fluora-160-methyl-3,11,20-moxopregna-1 *4- 
dien-i7-yl butanoate. 

Content 

97.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water* freely soluble in acetone and in 
methylene chloride, slightly soluble in ethanol (96 per cent), 

mp 

About 178 C. 

IDENTIFICATION 

Infrared absorption spectrophotometry [2.2.24), 

Comparison clobetasone butyrate CRS. 

TESTS 

Specific optical rotation (2.2.7) 

+ 131 to ■+ 138 (dried substance). 

Dissolve 0.250 g in ethand R1 and dilute to 25.0 mL with 
the same solvent, 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solvent mixture anhydrous formic acid ft acetonitrile ft water R 
(01:43:57 VIVfV). 

Test solution Dissolve 65 mg of the substance to be examined 
in 5,0 mL of acetonitrile R and dilute to 25,0 mL with the 
solvent mixture. 

Reference solution (a) Dissolve 13 mg of clobetasone butyrate for 
system suitability CRS (containing impuriry F) in 1 mL of 
acetonitrile R and dilute to 5.0 mL with the solvent mixture. 
Reference solution (b) Dilute 1 ,0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Column: 

— size. I = 0,15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 40 n C. 

Mobile phase: 

— mobile phase A: anhydrous formic acid ft water R 
(0.1:99.9 V/V); 

— mobile phase B: anhydrous formic acid ft acetonitrile R 
(0.1:99.9 V!V)i 


Time 

Mobile phase A 

Mobile phase ft 

(min) 

(per cent V/V) 

(percent V/V) 

0-3 

57 

43 

3-26 

57*43 

43*57 


Flow rate 1.5 ml/rnin, 

Detection Spectrophotometer at 241 nm, 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with clobetasone butyrate for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity F. 


Relative retention With reference to clobetasone butyrate 
(retention time - about 14 min): impurity F = about 0,9. 
System suitability: 

— resolution: minimum 3.5 between the peaks due to 
impurity F and clobetasone butyrate in the chromatogram 
obtained with reference solution (a); 

— signal-to-noise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0,10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent}; 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on l .000 g by drying in 
an oven at 105 a C. 

ASSAY 

Dissolve 20,0 mg in ethand (96 per cent) R and dilute to 
100.0 mL with the same solvent. Dilute 5.0 mL of the 
solution to 50,0 mL with ethanol (96 per emit) R. Measure the 
absorbance ( 2:2.25) at the absorption maximum at 235 nm. 
Calculate the content of CaaH^QFOs, taking the specific 
absorbance to be 327. 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): A, C r 
D, ft ft G , H, /. 



A. 21 -chloro-9-fiuoro-17~hydroxy-16f5-methylpregna- i ,4- 
diene-3,1 l s 20-trione (clobetasone), 



C, 21 -diloro-9-fluoro-16p-methyL3,11,20-trioxopregm 1 -en- 
I7-yl butanoate (4,5-dihydroclobetasone butyrate)* 
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D, 2-brGmo-21-chloro-9-fluoro-l6(^mcthyl-3 i l 1,20- 
trioxoprcgna-1,4-dien-l 7-y] butanoate 
(2-bromoclobetasone butyrate). 



E * 21 -dll oro-9-fluoro-16 (3-methy 1-3,11,20- trioxopregn-4-e n- 
17-yl butanoate (1,2-dihydroclobctasone butyrate), 


Clofazimine 

(Ph, Bur . monograph 2054) 



CrjRnO^ 473,4 2030-63-9 

Action and use 

Antileprosy drug. 

Preparation 

Clofazimine Capsules 



F. 21 -chloro-9-fluoro-16a-methyl-3,11,20-trioxopregna -1,4- 
dien-l 7-yl butanoate (I6a-methyl clobetasone butyrate), 



G> 9-fluoro-16|3-methyl-3,l! ,20-tnoxo-21- 

(propanoy loxy) pregna -1,4-di m- 17 -yl butano ate» 



H. 21 -chloro-9-fluoro-1 6p-methyl-3,11,20-trioxopregna-1,4- 
dien-l 7-yl propanoatc (17-O-propionyl clobetasone), 



1. 21 -diloro-9-fluoro-16 P-methy 1-3,11,20-trioxopregna-1,4- 
dien-17-yl 2-methyIpropanoate (17-O-isobutyryl 
clobetasone). 

_ Pt*Eur 


PhEif ________ 

DEFINITION 

N, 5 -B is (4-chl orophenyl)-3- [ (1 -methylethy l)imino] -3,5- 
d ih y drophenazin- 2 -amin e* 

Content 

99,0 per cent to 101*0 per cent (dried substance) * 

CHARACTERS 

Appearance 

Reddish-brown, fine powder. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
very slightly soluble in ethanol (96 per cent)* 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification: A. 

Second identification: B t C. 

A. Infrared absorption spectrophotometry (2*2.24). 

Comparison clofazimine CHS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methylene chloride R> evaporate to 
dryness and record new spectra using the residues* 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent* 

Reference solution Dissolve 10 mg of clofazimine CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

PI ate TLC silica gel GF 2 u plate R. 

Mobile phase propanol R> methylene chloride R (6:85 VfV) r 
Application 5 j.tL* 

First development Over 2/3 of the plate. 

Drying Horizontally in air for 5 min. 

Second development Over 2/3 of the plate. 

Drying In air for 5 min. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
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spot in the chromatogram obtained with the reference 
solution, 

C. Dissolve 2 mg in 3 mL of acetone R and add 0*1 mL of 
hydrochloric add R. An intense violet colour is produced. 

Add 0,5 mL of a 200 g/L solution of sodium ftydroxide R; 
the colour changes to orange-red, 

TESTS 

Related substances 

Liquid chromatography (22.29), Prepare the solutions 
immediately before use. 

Test solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 100 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute L0 mL of this 
solution ro 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 .0 mg of clofazimine for system 
suitability CRS in the mobile phase and dilute to 10.0 mL 
with the mobile phase. 

Column: 

— size: 1 - 0,25 m, 0 = 4.6 mm, 

— stationary phase : octylsilyl silica gel for chromatography R 
(5 pm). 

Aiobile phase Dissolve 2,25 g of sodium laurikulfate J? 3 0.85 g 
of tetrabutylammonium hydrogen sulfate R and 0,885 g of 
disodium hydrogen phosphate R in water R. Adjust to pH 3.0 
with dilute phosphoric add R and dilute to 500 mL with 
water R . Mix 35 volumes of this solution and 65 volumes of 
acetonitrile R. 

Flow rate I mUmin, 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL. 

Run time 3 times the retention time of clofazimine. 
Identification of impurities Use the chromatogram supplied 
with clofazimine for system suitability CRS to identify the peak 
due to impurity B. 

Relative retention With reference to clofazimine (retention 
time = about 15 min): impurity A ® about 0,7; 
impurity B = about 0,8. 

System suitability: reference solution (b): 

— resolution : baseline separation between the peaks due to 
impurity B and clo fazimin e 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent), 

— impurity B: not more chan 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent), 

any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent), 

— total: not more than 5 times die area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent), 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 10 ppm. 

2,0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 


Loss on drying (2,2.22) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C. 

Sulfated ash (Z4.14) 

Maximum 0,1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0,400 g in 5 mL of methylene chloride R and add 
20 mL of acetone R and 5 mL of anhydrous acetic add R. 
Titrate with 0, / A1 perchloric add , determining the end-point 
potentiometrically (2,2.20). 

1 mL of 0.1 AS perchloric add is equivalent to 47.34 mg 
of 

IMPURITIES 

Specified impurities A, B 



A. Rl - Ci, R2 = H: N,5-bis(4-ch]orophenyi)-34mino*3 s 5^ 
dihvdrophenazin-2- amine, 

B. R1 == H, R2 = CH(CH*) 2 : 5-{4-chlorophenyl)-3- 

[(1 -methyl ethyl )imino]-iV-phenyl-3,5-dihydrophcnazin-2- 
amine. 

____ PtiBr 


Clofibrate 

(Ph , Bur monograph 0318) 


o 



C I2 H, 5 C10j 242.7 637437-0 

Action and use 

Fibrate; lipid-regulating drug. 

Preparation 

Clofibrate Capsules 

PtoEte _______ 

DEFINITION 

Ethyl 2-(4*chlorophcnoxy)-2-methylpropionatc. 

CHARACTERS 

Appearance 

Clear, almost colourless liquid. 

Solubility' 

Very slightly soluble in water, miscible with ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 

Comparison clofibrate CRS. 

B, Ultraviolet and visible absorption spectrophotometry 
(2.2*25), 
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Test solution (a) Dissolve 0.1.0 g in methanol R and dilute to 
100.0 mL with the same solvent. Dilute 10*0 mL of this 
solution to ] 00.0 mL with methanol R. 

Test solution (b) Dilute 10.0 mL of test solution (a) to 
100.0 mL with methanol R, 

Spectral range 250050 run for test solution (a); 220-250 nm 
for test solution (b). 

Absorption maxima At 280 nm and 288 nm for test 
solution (a); at 226 nm for test solution (b). 

Specific absorbances at the absorption maxima : 

— at 226 nm: about 460 for lest solution (b); 

— at 280 nm: about 44 for test solution (a); 

— at 288 nm: about 31 for test solution (a). 

TESTS 

Relative density (2*2,5) 

1.138 to 1.147. 

Refractive index (2.2,6) 

1.500 to 1,505. 

Acidity 

To l .0 g add 10 mL of anhydrous ethanol R and 0.1 mL of 
phenol red solution R. Hot more than 1.0 mL of 0 . 01 M 
sodium hydroxide j$ required to change the colour of the 
indicator. 

Volatile related substances 

Gas chromatography (2,2*28). 

Test solution To 10.0 g of the substance to be examined add a 
mixture of 10 mL of dilute sodium hydroxide solution R and 
10 mL of water R. Shake, separate the lower (organic) layer, 
wash with 5 mL of water R and add the washings to the 
aqueous layer. Dry the organic layer with anhydrous sodium 
sulfate R and use as the test solution. Reserve the aqueous 
layer for the test for 4-ehlorophenoL 
Reference solution (a) Dissolve 0,12 g of the substance to be 
examined in chloroform R and dilute to 100.0 mL with the 
same solvent. Dilute 1.0 mL of this solution to 10,0 mL with 
chloroform R. 

Reference solution (b) Dissolve 0.12 g of methyl 
2- ( 4-chlorophenoxy)-2ouethylproptonate CRS in the substance 
to be examined and dilute to 10.0 mL with the same solvent. 
Dilute 1,0 mL of the solution to 10.0 mL with the substance 
to be examined. Dilute 1.0 mL of this solution to 10,0 mL 
with the substance to be examined. 

Column: 

— rise / - L5 m, 0 = 4 nun; 

— stationary' phase: sUamed diatomaceous earth for gas 
chromatography R (250-420 pm) impregnated with 

30 per cent m/m of poly (dimethyl) siloxane R; or silanised 
diatomaceous earth for gas chromatography R (150-180 pm) 
impregnated with 1 0 per cent m/m of 
pdy(dimethyl)siloxane R; 

— temperature: 1 85 J C. 

Carrier gas nitrogen for chromatography R. 

Detection Flame ionisation. 

Injection 2 pL, 

System suitability: reference solution (b): 

— peak-io-valley ratio : minimum 4, where H p — height above 
the baseline of the peak due to methyl 
2-(4-chbrophenoxy)-2-methylpropionatc and H v - height 
above the baseline of the lowest point of the curve 
separating this peak from the peak due to dofibratc. 


Limit. 

— total: not more chan 10 times the area of the peak due to 
dofibrate in the chromatogram obtained with reference 
solution (a) (0.1 per cent). 

4-Chlorophen ol 

Gas chromatography (2.2.28) as described in the test for 
volatile related substances with the following modifications. 
Test solution Shake the aqueous layer reserved in the test for 
volatile related substances with 2 quantities, each of 5 mL, of 
chloroform R and discard the organic layers. Acidify the 
aqueous layer by the drop wise addition of hydrochloric add R. 
Shake with 3 quantities, each of 3 mL, of chloroform R , 
Combine the organic layers and dilute to 10,0 mL with 
chloroform R. 

Reference solution Dissolve 0.25 g of chlorophenol R in 
chloroform R and dilute to 100.0 mL with the same solvent. 
Dilute 1.0 mL of this solution to 100,0 mL with 
chloroform R. 

Limir. 

— 4~chlorophenot: not more than the area of the peak due to 
4-chloraphenol in the chromatogram obtained with the 
reference solution (25 ppm). 

_ _ _:_ PhBr 


Clomethiazole 



CftHgCfNS 161.6 533-45-9 

Action and use 

Hypnotic. 

Preparation 

Clomethiazole Capsules 

DEFINITION 

Clomethiazole Is 5-(2-chloroethyl)-4^methyl-thiazole. 

It contains not less than 98.0% and not more than 101.0% 
of C 6 H 8 C1N$, 

CHARACTERISTICS 

A colourless to slightly yellowish brown liquid. 

Slightly soluble in water, miscible with ethanol (96%) and 
with ether , 

IDENTIFICATION 

The infrared absorption spectrum. Appendix II A, is concordant 
with the reference spectrum of clomethiazole (RS 051), 

TESTS 

Acidity or alkalinity 

pH of a 0.5% w/v solution, 5.5 to 7.0, Appendix V L, 

Related substances 

Carry out the method for liquid chromatography. 

Appendix Ill D, using the following solutions in the mobile 
phase. 

(1) 0.20% w/v of the substance being examined. 

(2) Dilute 1 volume of solution (I) to 100 volumes and 
dilute 1 volume of the resulting solution to 10 volumes. 
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(3) Dilute l volume of a 0.030% w/v solution of clomethiazole 
impurity A BPCRS (equivalent to 0,020% w/v of impurity A 
as base) in methanol (solution A) to 50 volumes, 

(4) Dilute l volume of a 0.020% w/v solution of cbmethiazole 
impurity B BKRS (quaternary dimer) in methanol (solution 
B) to 50 volumes, 

(5) Dilute 1 volume of a 0,020% w/v solution of 
clomethiazok impurity C BKRS in methanol (solution C) to 
50 volumes. 

(6) Add I mL each of solutions A, B and C to 0.10 g of the 
substance being examined and dilute to 50 ml* 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4 mm) packed 
with oaadecylsilyi silica gel for chromatography (10 pm) 
(Lichrosorb RP18 is suitable). 

(b) Use iso era tic elution and the mobile phase described 
bdow, 

(c) Use a flow rate of j mL per minute, 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 257 nm, 

(f) Inject 20 pL of each solution, 

MOBILE PHASE 

30 volumes of methanol and 70 volumes of a solution 
containing 0.13% w/v of sodium hexanesulfonate and 2,7% w/v 
of tetramethylammonimn hydrogen sulfate, adjusted to pH 2.0 
with 5 m sodium hydroxide. 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (6), baseline separation is achieved between the 
peaks due to impurities A, B and C and also between the 
principal peak and the two adjacent specified impurity peaks. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any peak corresponding to clomethiazole 
impurity A as base is not greater than the area of the 
principal peak in the chromatogram obtained with solution 

(3) (0.2%); 

the area of any peak corresponding to clomethiazole 
impurity' B is not greater than the area of the principal peak 
in the chromatogram obtained with solution (4) (0,2%); 
the area of any peak corresponding to domethiazole 
impurity C is not greater than the area of the principal peak 
in the chromatogram obtained from solution (5) (0,2%); 
the sum of the areas of impurities A, B and C is not greater 
than 0.5%; 

the area of any other secondary peak is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (0.1%); 

the sum of the areas of any secondary peaks, other than 
impurities A, B and C, is not greater than 5 times the area of 
the principal peak in the chromatogram obtained with 
solution (2) (0.5%), 

Disregard any peak with an area less than half the area of the 
principal peak in the chromatogram obtained with solution 
(2) (0,05%). 

Sulfa ted ash 

Hot more than 0.1%, Appendix IX A, Use 1 g, 

ASSAY 

Carry out Method I for non-aqueous titration. 

Appendix VIII A, using 0.3 g and determining the end point 


potentiometrically. Each mL of 0, 1 m perchloric acid VS is 
equivalent to 16,16 mg of C h H H ClNS. 

STORAGE 

domethiazole should be stored at a temperature of T to B\ 

IMPURITIES 

A. 4-methyl-5-vinylthiazole edisilate, 

B. 5 -(2-chlo methyl)-4-methyl-3-[2-(4-methyl thiazol- 5- 
yl)ethyl]-thiazolium chloride (quaternary dimer), 

C. 4-methyl-5 -(2-hydroxyethyl) thiazol e, 


Clomethiazole Edisilate 



(C 6 H a C!NS) 2j C 2 H< r 0 6 S 2 513.5 1867-58-9 

Action and use 
Hypnotic. 

Preparation 

Clomethiazole Oral Solution 

DEFINITION 

Clomethiazole Edisilate is 5-(2-chloroctliyl)-4-methylthiazole 
ethanedisulfonate. It contains nor less than 99.0% and not 
more than 101.0% of (CfcHRClNS^jCaHaQ&S*, calculated 
with reference to the dried substance. 

CHARACTERISTICS 

A white, crystalline powder. 

Freely soluble in water, soluble in ethanol (96%); practically 
insoluble in ether. 

IDENTIFICATION 

The mfrared absorption spectrum. Appendix 11 A, is concordant 
with the reference speeman of domethiazole edisilate (RS 052). 

TESTS 

Calcium 

10 mL of a 10.0% w/v solution diluted to 15 mL with water 
complies with the limit test far calcium. Appendix VH 
(100 ppm). 

Chloride 

10 mL of a 10% w/v solution diluted to 15 mL w-ith water 
complies with the limit test far chlorides. Appendix VH 
(50 ppm). 

Sulfa re 

10 mL of a 1,0% w/v solution diluted to 15 mL with water 
complies with the limit test far sulfates. Appendix VII (0.15%). 

Related substances 

Cany out the method for liquid chromatography , 

Appendix III D, using the following solutions in the mobile 
phase, 

(1) The substance being examined containing 0,3% w/v of 
Clomethiazole Edisilate (equivalent to 0.2% w/v of 
clomethiazole base), 

(2) Dilute I volume of solution (1) to 100 volumes and 
dilute l volume of the resulting solution to 10 volumes. 
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(3) Dilute 1 volume of a 0.030% w/v solution of cbmethiazole 
impurity A BPCRS (equivalent to 0,02% w/v of impurity A as 
base) in methanol (solution A) to 50 volumes. 

(4) Dilute 1 volume of a 0.020% w/v solution of cbmethiazole 
impurity B BPCRS (quaternary 7 dimer) in methanol (solution 
B) to 50 volumes, 

(5) Dilute 1 volume of a 0.020% w/v solution of chmethiazok 
impurity C BPCRS in methanol (solution C) to 50 volumes. 

(6) Add 1 mL each of solutions A, B and C to 0.10 g of the 
substance being examined and dilute to 50 mL. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4 mm) packed 
with octadecylsUyl silica gel for chromatography (10 pm) 
(Lichrosorb RPl 8 is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature, 

(e) Use a detection wavelength of 257 nm, 

(f) Inject 20 ]iL of each solution. 

MOBILE PHASE 

30 volumes of methanol and 70 volumes of a solution 
containing 0.13% w/v of sodium hexamsulfonate and 2,7% w/v 
of mrameihylammonium hydrogen sulfate, adjusted to pH 2.0 
with 5 m sodium hydroxide. 

SYSTEM SUITABILITY 

The test is not valid unless in the chromatogram obtained 
with solution (6) closely resembles the chromatogram 
supplied with impurities A, B and C. 

LIMITS 

In the chromatogram obtained with solution (1): 

the area of any peak corresponding to impurity A is not 

greater than the area of the principal peak in the 

chromatogram obtained with solution (3) (0,2%); 

the area of any peak corresponding to impurity B is not 

greater than the area of the principal peak in the 

chromatogram obtained with solution (4) (0,2%); 

the area of any peak corresponding to impurity C is not 

greater than the area of the principal peak in the 

chromatogram obtained from solution (5) (0.2%); 

the area of any other secondary peak is not greater than the 

area of the principal peak in the chromatogram obtained 

from solution (2) (0* 1 %); 

the sum of the areas of impurities A, B and C is not greater 
than 0,5%; 

the sum of the areas of any secondary peaks, other than 
impurities A, B and C, is not greater than 5 times the area of 
the principal peak in the chromatogram obtained with 
solution (2) (0.5%), 

Disregard any peak with an area less than half the area of the 
principal peak in the chromatogram obtained with solution 

(2) (0,05%). 

Loss on drying 

When dried at 50 at a pressure not exceeding 0.7 kPa for 
6 hours> loses not more than 0.5% of its weight- Use 1 g. 

Sulfa ted ash 

Not more than 0.3%, Appendix DC A. Use 1 g. 

ASSAV 

Dissolve 0,4 g in 50 mL of water and titrate with 0.1m sodium 
hydroxide VS using phenolphthalein solution R1 as indicator. 


Each mL of 0 ,1 m sodium hydroxide PS is equivalent to 
25.67 mg of (C 6 H 8 C1NS) 2 j C 2 H*0 6 S 2 . 

IMPURITIES 

A. 4-methyl-5-vinylthiazole edisilate, 

B. 5-(2-chLoroc thy]) -4-mcthyl- 3-[2- (4-methy 1th iazol- 5- 
yl)ethyl] -ihiazolium chloride (quaternary dimer), 

C. 4-methy1*5-( 2-hydroxyethyl)thiazole. 


Clomifene Citrate 

(Ph. Eur. monograph 0997) 



C^H^ONOa 598,1 


50-41-9 


Action and use 

Estrogen receptor modulator. 

Preparation 
Clomifene Tablets 

PhBr _____ 

DEFINITION 

Mixture of the (£)- and {Z) -isomers of 2-[4-(2-ehloro- 
1,2 dipheny leth eny Ophenoxy] -N, A T -diethylethan a mine 
dihydrogen citrate. 

Content 

98.0 per cent to 101.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or pale yellow, crystalline powder. 

Solubility 

Slightly soluble in water, sparingly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Preparation Discs of potassium bromide R. 

Comparison clomifene citrate CRS. 

B. Dissolve about 5 mg in 5 mL of a mixture of 1 volume of 
acetic anhydride R and 5 volumes of pyridine ft then heal in a 
water-bath. A deep red colour is produced. 

TESTS 

Prepare the solutions protected from light in bnmn-glass vessels 
Ensure minimum exposure of the solutions to daylight until they 
are required for chromatography. 

Related substances 

Liquid chromatography (2,2,29). 

Test solution Dissolve 12,5 mg of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 12.5 mg of clomifene citrate for 
performance test CRS in the mobile phase and dilute to 
10,0 mL with the mobile phase. 
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Reference solution (b) Dilute 1.0 ml of the test solution to 
50.0 mL with the mobile phase. 

Column: 

— size: / = 0.25 m, 0 = 4.6 mm; 

— stationary phase : butykifyl silica gel for chromatography R 

(5 Mm). 

Mobile phase Mix 400 mL of acetonitrile R with 600 mL of 
water R and add 8.0 mL of dkthylamim R\ adjust to pH 6.2 
with about 1-2 mL of phosphoric add R t taking cate to reduce 
progressively the volume of each addition as the required pH 
is approached. 

Flow rate 1.2 mL/min, 

Detection Spectrophotometer at 233 nm. 

Equilibration With the mobile phase for about l h. 

Injection J 0 pL, 

Run time 4 times the retention rime of clomifene. 
suitability: reference solution (a); 

— pcak-to-valley ratio: minimum 15, where H p = height 
above the baseline of the peak due to impurity A and 
H tl = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
clomifene; if necessary, adjust the concentration of 
acetonitrile in the mobile phase; 

the chromatogram obtained is similar to the chromatogram 
supplied with clomifene citrate for performance test CRS , 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(2.0 per cent); 

— impurities B, C } D } E } F> G, H: for each impurity* not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(L0 per cent); 

— total: not more than L25 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (2.5 per cent); 

— disregard limit: 0.025 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard any peak with a retention rime 
relative to the clomifene peak of 0.2 or less. 

(Z)-isomer 

Liquid chromatography (2.2.29), 

Test solution Dissolve 25 mg of the substance to be examined 
in 25 mL of 0.1 M hydrochloric add, add 5 mL of / M sodium 
hydroxide and shake with 3 quantities, each of 25 mL, of 
ethanol-free chloroform R. Wash the combined extracts with 
10 mL of water R, dry over anhydrous sodium sidfate R and 
dilute to 100 mL with ethanol-free chloroform R . To 20 mL of 
this solution add 0.1 mL of methylamine R and dilute to 
100 mL with hexane R. 

Reference solution Dissolve 25 mg of clomifene citrate CRS in 
25 mL of 0.1 M hydrochloric acid, add 5 mL of / M sodium 
hydroxide and shake with 3 quantities, each of 25 mL, of 
ethanol-free chloroform R. Wash the combined extracts with 
10 mL of water R , dry over anhydrous sodium sulfate R and 
dilute to 100 mL with ethanol-pec chloroform R, To 20 mL of 
this solution add 0.1 mL of methylamine R and dilute to 
100 mL with hexane R. 

Column: 

— size: t = 0.3 m, 0 = 4 mm; 

— stationary phase: silica gel for chromatography R (10 pm). 
Mobile phase trierhyhmine R, ethanol-free chloroform R, 
hexane R (1:200:800 V/V/V). 


Flow rate 2 mlimin. 

Detection Spectrophotometer at 302 nm. 

Equilibration With the mobile phase for about 2 h. 

Injection 50 pL 

Identification of peaks The chromatogram obtained with the 
reference solution shows a peak due to the (E )-isomer just 
before a peak due to the (Z) -isomer. 

System suitability: reference solution: 

— resolution: minimum 1.0 between the peaks due to the 
(£)- and (Z) -isomers; if necessary, adjust the relative 
proportions of ethanol-free chloroform and hexane in the 
mobile phase. 

Measure the area of the peak due to the (ZHsomer in the 
chromatograms obtained with the test solution and the 
reference solution. Calculate the content of the (ZH&omer, as 
a percentage of the total clomifene derate present, from the 
declared content of cbmifcnc citrate CRS. 

Limit: 

— (Z)-isomer. 30.0 per cent to 50.0 per cent. 

Water (. 2.5.12) 

Maximum L0 per cent* determined on 1.000 g. 

ASSAY 

Dissolve 0.500 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiome trically (Z 2. 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 59.81 mg 
of C^JiaftCINOR. 

STORAGE 

Protected from light. 

IMPURITIES 

Spedfied impurities A, B, C, D, E, F, G, H 


,Ai, 






N CHj 
^CHj 


Ar^Y A ' 

Ar 


and (Z>isomer 


A. 2* [4- (1,2-dipheny letheny l)p he noxy ] - N, A- 
diethylcthanamme, 


AT 
Ar 

B. [4- [2-(diethy lammo) ethoxy] phenyl ] phenyl me th anone, 

o 

and enantiomer 

H Ar 

C. (2J?5)-2-t4-[2-(tiicthylamino)ethoxy]phenyl]-l ,2- 
diphenylethanonc, 




o 

AT 


D. 2,2-bis[4*[2-(dieihyiamino)ethox> , ]phenyl]-l,2- 
dipheny leth anone, 
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E, 2-[4-[ 1 j2-bis(4-chlorophenyl)ethenyl]phenoxy3-N T , N- 
die thy lethanamine, 



F. 2*[4- [2-chloro-2~(4-chlarophenyl) -1- 
p he nylctbenyl ] phenoxy] -A£N-dieihylcthanamine, 



At 


GH. 2-[2-ch loro-4-(2-chloro- lj2-diphenylcthcnyl)phenoxy]- 
JVjN-diethylethanamine (G. higher-melting-point isomer; 

H, lower-melting-point isomer). 

____ PhEuf 


Clomipramine Hydrochloride 

(Ph. Eur. monograph 0889) 



Action and use 

Monoamine reuptake inhibitor; tricyclic antidepressant. 

Preparations 

Clomipramine Capsules 

Pro longed-release Clomipramine Tablets 


PhEu? __ , _ 

DEFINITION 

3-(3-Chloro*10 1 11 -dihvdro-5J7-dibcnzo \bj\ azcpin-5-yl)-N>A T - 
dimethylpropan-1 -amine hydrochloride. 

Content 

99*0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder, slightly 
hygroscopic. 

Solubility 

Freely soluble in water and in methylene chloride, soluble in 
ethanol (96 per cent)* 

It shows polymorphism (5*9)* 


IDENTIFICATION 

A* Infrared absorption spectrophotometry (2.2,24). 

Comparison clomipramine hydrochloride CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in 2-propanol R, evaporate to dryness and record 
new spectra using the residues. 

8. Dissolve about 50 mg in 5 mL of water R and add 1 mL 
of dilute ammonia Rl. Mix, allow to stand for 5 min and 
filter. Acidify the filtrate with dilute nitric acid R . The solution 
gives reaction (a) of chlorides (23.1). 

TESTS 
Solution S 

Dissolve 2*0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2*1) and not more intensely coloured 
than reference solution Y 5 (2.2.2* Method 1 ), 

pH ( 2 . 2 . 3 ) 

3.5 to 5,0 for solution S* 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions 
immediately before use and protected from light. 

Test solution Dissolve 20,0 mg of the substance to be 
examined in a mixture of 25 volumes of mobile phase B and 
75 volumes of mobile phase A and dilute to 10,0 mL with 
the same mixture of mobile phases* 

Reference solution (a) Dissolve 22,6 mg of imipramine 
hydrochloride CRS (impurity B), 4,0 mg of clomipramine 
impurity C CRS, 4.0 mg of clomipramine impurity D CRS and 
2.0 mg of clomipramine impurity F CRS in a mixture of 
25 volumes of mobile phase B and 75 volumes of mobile 
phase A and dilute to 100.0 mL with the same mixture of 
mobile phases. Dilute 1,0 nxL of this solution to 10.0 mL 
with a mixture of 25 volumes of mobile phase B and 
75 volumes of mobile phase A, 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100*0 mL with a mixture of 25 volumes of mobile phase B 
and 75 volumes of mobile phase A, 

Reference solution (c) Dissolve 10.0 mg of clomipramine 
hydrochloride CRS and 3*0 mg of clomipramine impurity C CRS 
in a mixture of 25 volumes of mobile phase B and 
75 volumes of mobile phase A and dilute to 20*0 mL with 
the same mixture of mobile phases. Dilute 1.0 mL of this 
solution to 10,0 mL with a mixture of 25 volumes of mobile 
phase B and 75 volumes of mobile phase A. 

Column: 

— siae: / - 0.25 m, 0 * 4,6 mm; 

— stationary phase : base-deactivated end-capped cyanopropylsilyl 
silica gel for chromatography R (5 pm); 

— temperature : 30 C. 

Mobile phase: 

— mobile phase A: dissolve 1.2 g of sodium dihydmgen 
phosphate R in water f?, add 1,1 mL of mmybtmitu R, 
adjust to pH 3,0 with phosphoric arid R and dilute to 
1000 mL with water R\ 

— mobile phase B: acetonitrile R ; 
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Time 

(mill) 

Mobile phue A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - to 

73 

2$ 

io*:o 

75 ->65 

25 * 35 

20 - 32 

65 

35 

32-34 

65 -* 75 

35*25 

34-44 

75 

25 


Flow rate 1.5 mLVmin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 jiL. 

Relative retention With reference to clomipramine (retendon 
time = about 8 min): impurity B = about 0 J; 
impurity C = about 0.9; impurity D * about L7j 
impurity F = about 3.4. 

System suitability: reference solution (c): 

— resolution: minimum 3.0 between the peaks due to 
clomipramine and impurity G, 

Limits'. 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— impurities C, D: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent); 

— impurity F: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0, l per cent); 

- unspecified impurities: for each impurity, not more than 
0.1 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(QJ0 per cent); 

— sum of unspecified impurities-, not more than 0,2 rimes the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,2 per cent); 

— mat not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(1.0 per cent); 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

2.0 g complies with test C, Prepare the reference solution 
using 4 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying {2.232} 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfa ted ash (2.4. 14) 

Maximum 0,1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0.250 g in 50 mL of ethanol (96 per cent) R and add 
5,0 mL of 0J)1 M hydrochloric arid , Carry' out a 
potentiometric titration (2.2.20), using QJM sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 35.13 mg of 
C^H 24 Cl 2 N 2 , 

STORAGE 

In an airtight container, protected from light. 


IMPURITIES 

Specified impurities B> C, D t F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A t E t 
G. 



A. N- [3 -(3-chloro-10,11 -dihydro- 5//-dibe nzo [ b J\ azepin-5- 
ylJpropyll^MN'jNLtrimethylpropane-1,3-diaminc, 



B, 3-(10,l I-dihydro-5/Tdibenzo[&^azepin-5-yl)-A r ,A- 
dimethyIp ropan-1 -amine (imip ramine), 




i 

ch 3 


C, 3-(3-chloro-5f/-dibenzo[&J] azepm-5-yl>A/, N- 
dimethylpropan-1 -amine, 



H 

ch 3 


.ch 3 


D. 3-(3,7-dichloro-l0,I l-dihydro-S/Adibenzo^i/lazepin-S- 
y l) - AT, AT-dimethy Ip ropan-1 -am ine, 



E, 10,11 -dihydro-5/f-dibenzo[&*/]azepine (iminodibenzyl), 
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CJ 



F. 3-chloro-10,l l-dihydro-SH-dibenzof^azepinc, 



G. 3-chloro-5-(prop~2-en- i-yl)-10^11 -dihydro-5H- 
dibenzo [ bj\ azepine. 


Ptifa 


Clonazepam 

(Ph. Eur. monograph 0890) 



C t9 Hi 0 CIN 3 O 9 315.7 1622-61-3 

Action and use 
Benzodiazepine. 

Preparations 

Clonazepam Injection 
Clonazepam Oral Suspension 
Clonazepam Tablets 

PtiBr __ 

DEFINITION 

5-(2-Chlorophenyl)-7-nitro-l ,3“dihydro-2//-1,4- 
benzodi aze pin -2-onc * 

Content 

99,0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

Slightly yellowish, crystalline powder. 

Solubility' 

Practically insoluble in water* slightly soluble in alcohol and 
in methanol, 
mp: about 239 °C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph , Pur. reference spectrum of clonazepam. 


TESTS 

Related substances 

Liquid chromatography (2.2,29). Carry out the test protected 
from light and prepare the solutions immediately before use. 

Solvent mixture tetrahydrofuran R, methanol R> water R 
(10:42:48 V/VIV). 

Test solution Dissolve 0,100 g of the substance to be 
examined in methanol R and dilute to 20.0 mL with the same 
solvent. Dilute 1.0 mL to 10,0 mL with the solvent mixture. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of the 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of flunitrazepam R in the solvent mixture 
and dilute to 100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 1.0 mg of clonazepam 
impurity B CRS in the solvent mixture and dilute to 20.0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
100.0 mL with the solvent mixture. 

Column : 

— sine: l = 0,15 m, 0 = 4.6 ram, 

— stationary phase: end-capped octylsilyl silica gel for 
chromatography R (5 Jim). 

Mobile phase Mix 10 volumes of tetrahydrofuran /?, 

42 volumes of methanol R and 48 volumes of a 6.6 g/L 
solution of ammonium phosphate R previously adjusted to 
pH 8.0 with a 40 g/L solution of sodium hydroxide R or dilute 
phosphoric add R. 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 254 am, 

Injection 10 pL, 

Run time 3 times the retention time of clonazepam. 

Relative retention With reference to clonazepam (retention 
time = about 7 min): impurity B - about 2.1; 
impurity A = about 2.4. 

System suitability : reference solution (b): 

— resolution: minimum 1.8 between the peaks due to 
flunitrazepam and to clonazepam. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,1 per cent), 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained w r ith reference solution (c) 
(0.3 per cent) 

— any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent), 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

(0.2 per cent), 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2,2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

Sulfated ash (2A. 14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.275 g in 50 mL of acetic anhydride R. Titrate with 
0.1 M perchloric add , determining the end-point 
potentiometricaily (2.2.20). 
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Clonidine Hydrochloride 1-609 


l mL of 0.1 M perchloric add is equivalent to 31.57 mg 
ofC 15 H, 0 C!N 3 0*. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, 



A. (2-amino-5 -nitrophenyl) (2-chlorophenyl) methanone, 



B* 3-a mino^S-ehloropheny I)-6-ni troquinoHn“2{ 1 H) one* 

_ PhEtr 


Clonidine Hydrochloride 

(Pk Ear. monograph 0477) 



Cl 


G^oCJjNj 266.6 4205-91-8 

Action and use 

Alpha^adrenoceptor agonist; treatment of hypertension. 

Preparations 

Clonidine Injection 

Clonidine Tablets 

PhFir ___ 

DEFINITION 

2j6-Dichloro"iV- (imidazoli din-2-ylidene)anilme hydrochloride. 

Content 

98,5 per cent to 101.0 pet cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in w'ater and in anhydrous ethanol, 
IDENTIFICATION 

First identification B, D. 

Second identification A> C, D. 

A, Ultraviolet and visible absorption spectrophotometry 
(2.2,25). 

Test solution Dissolve 30.0 mg in 0.01 M hydrochloric acid and 
dilute to 100.0 mL with the same arid. 


Spectral range 245-350 nm. 

Absorption maxima At 272 run and 279 nm. 

Point of inflexion At 265 nm. 

Specific absorbance at the absorption maxima: 

— at 272 nm: about 18; 

— at 279 nm: about 16, 

B, Infrared absorption spectrophotometry (2,2*24). 
Comparison clonidine hydrochloride CRS. 

C* Thin-layer chromatography (2,2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference sol niton Dissolve 5 mg of clonidine hydrochloride CRS 
in methanol R and dilute to 5 mL with the same solvent. 

Plate TIC silica gel G plate R. 

Mobile phase glacial acetic acid R, butanol R y water R 
(10:40:50 F/F/F); allow to separate, filter the upper layer 
and use the filtrate. 

Application 10 pL 
Development Over 2/3 of the plate* 

Drying In air. 

Detection Spray with potassium iodobismmhate solution R2. 

Allow to dry in air for 1 h. Spray again with potassium 
iodobmuithate solution R2 and then immediately spray with a 
50 g/L solution of sodium nitrite R. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. It gives reaction (a) of chlorides (2.2, /). 

TESTS 
Solution S 

Dissolve 1.25 g in carbon dioxide-free mater R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution $ is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 (2*2,2, Method II). 
pH (2*2,2) 

4.0 to 5.0 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 50 mL with mobile phase A. 
Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10,0 mL with mobile phase A. 

Reference solution (b) Dissolve 5 mg of clonidine 

impurity B CRS in 2 mL of acetonitrile R and dilute to 5 mL 

with mobile phase A. To 1 mL of this solution, add l mL of 

the test solution and dilute to 10 mL with mobile phase A, 

Column: 

— size: l = 0.15 tn, 0 = 3.0 mm; 

— stationary phase: propylsilyl silica gel for chromatography R 
(5 pm); 

— temperature : 40 C* 

Mobile phase : 

— mobile phase A: dissolve 4 g of potassium dihydrogen 
phosphate R in 1000 mL of warn R> and adjust to pH 4*0 
with phosphoric add 

— mobile phase B: mobile phase A, acetonitrile R1 
(25:75 F/F); 
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Time 

(mini 

Mobil* phase A 
ip*T rent V/Yl 

Mobile phase B 
{pe* eent V/V\ 

0 

90 

10 

0-15 

90 ^ 30 

10 —* 70 

15 * 15,1 

30 —* 90 

70 10 

15*1 - 20 

90 

10 



C. 2,6-dichloroanilme. 


PhEt* 


Flow rate 1 .5 mL/mim 

Detection Spcctropho io meter at 210 nm. 

Injection 5 |xL. 

System suitability, reference solution (b): 

— resolution: minimum 5 between the peaks due to dontdine 
and impurity B. 

Umits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— disregard limit. 0,5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.31) 

Maximum 0.5 per cent, determined on l .000 g by drying in 
an oven at 105 C. 

Sul fated ash (2. 4.14) 

Maximum 0 A per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in 70 mL of ethanol (96 per cent) R. Titrate 
with 0.1 M ethanolk sodium hydroxide determining the 
end-point poientiomctricaily (2.2.20). 

I mL of 0.1 M sodium hydroxide is equivalent to 26.66 mg of 
C 9 H 10 CUN 3 , 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level> be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspccificd impurities andfor 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substatices for pharmaceutical use): A, B> 

a 



A. I-acetyhmidazolidin-2-one, 



B, 1-acety 1-2-1 (2,6-dich lor opheny l)amino ] -4,5 - dihy dro-1 f/- 
imidazole, 


Clopamide 

(Ph. Eur. monograph 1747) 



C 14 H 20 ClN 3 O 3 S 345,8 636-54-4 

Action and use 

Thiazide-like diuretic. 

PtiBw _____ 

DEFINITION 

4-Chloro-N-[(2f?5,6Si?)-2 J 6-dimethylpiperidin“ I -yl]-3- 
sulfamoyl benzamid e* 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

PRODUCTION 

The production method is evaluated to determine the 
potential for formation of an A-nitroso compound (ds-2,6- 
dimethyl-l-nitrosopiperidine). Where necessary, the 
production method is validated to demonstrate that the 
iV-nitroso compound is absent in the final product. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility' 

Slightly soluble in water and in anhydrous ethanol, sparingly 
soluble in methanoL 
It shows polymorphism (5,9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison clopamide CRS. 

If the spectra obtained in the solid state show' differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of methanol R> 
evaporate to dryness on a water-bath and record new spectra 
using the residues. 

TESTS 

Related substances 

liquid chromatography (2.2,29). 

Test solution Dissolve 100 mg of the substance to be 
examined in methanol R and dilute to 10*0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of clopamide for system 
suitability CRS (containing impurities B, C and H) in 1.0 mL 
of methanol R. 
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Reference solution (b) Dilute 2.0 mL of the test solution to 

100.0 mL with methanol R. Dilute 2 .0 mL of this solution to 

40.0 mL wi th methanol R< 

Column: 

— size : / - 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octylsilyl silica gel for 
chromatography R (5 jim). 

Mobile phase: 

— mobile phase A : dissolve 1.0 g of ammonium acetate R in 
950 mL of water R, adjust to pH 2.0 with phosphoric 
acid R and dilute to 1000 mL with water I?; 

— mobile phase B: acetonitrile R; 

— motile phase C : water R s tctrahydwfuran for 
chromatography R (20:80 V/V); this mobile phase allows 
adequate rinsing of the system; 


Time 

(rain) 

Mobile phase A 
(per cent V/V} 

Mobile phase 11 
Ipet tent V/V) 

Mobile phase C 
(per cent V/V} 

0*35 

95 —> 75 

S —> 25 

0 

35-45 

75->35 

25-+65 

0 

45 50 

35-+30 

65 -> 0 

0-*70 

50-60 

30 

0 

70 


Flow rate 0.4 tnlimin. 

Detection Spectrophotometer at 235 nm. 

Injection 10 gL. 

Identification of impurities Use the chromatogram supplied 
with clopamide for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B, C and H. 

Relative retention With reference to clopamide (retention 
time = about 33 min): impurity C = about 0.8; 
impurity' H = about L2; impurity B = about L4. 

System suitability: reference solution (a): 

— resolution: minimum 3 between the peaks due to 
impurity C and clopamide. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of die following impurities by the 
corresponding correction factor: impurity B = 0.5; 
impurity H = 0.4; 

— impurities B, C, H: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— unspecified impurities: for each impuriry, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 10 rimes the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (LO per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

Dissolve 0.25 g in a mixture of 20 volumes of acetone R and 
85 volumes of methanol R and dilute to 20 mL w ith the same 
mixture of solvents, 20 mL of the solution complies with 
modified test B, Prepare the reference solution by diluting 
0.5 mL of lead standard solution (10 ppm Pb) R to 20 mL 
with a mixture of 20 volumes of acetone R and S5 volumes of 
methanol R< Prepare the blank solution by using 20 mL of a 


mixture of 20 volumes of acetone R and 85 volumes of 
methanol R. 

Filter the solutions through a membrane filter (nominal pore 
size 0.45 pm) to evaluate the result. 

Loss on drying (2.2.32) 

Maximum 2.5 per cent, determined on 1.000 g by drying in 
an oven at 105 "C. 

Sul fated ash (2.4. 14) 

Maximum 0.1 per cent, determined on LG g. 

ASSAY 

Dissolve 0.280 g in 70 mL of anhydrous acetic add R, Titrate 
with 0. / M perchloric acid^ determining the end-point 
potenriometrically (2.2.2(7). 

1 mL of 0. / M perchloric add is equivalent to 34.58 mg 
of CuHaoClN^OjS. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities B, C 3 H 

Other detectable impurities (the follow ing substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5 J0 t 
Control of impurities in substances for pharmaceutical use): A } G. 



A. R = CHj: 4-ddoro-iV-[(2/?£,6RS)-2,6-dimethylpiperidin- 
1 -yI]-3-sulfamoylbenzamide (mms-dopamide), 

G. R ” H: 4-chloro-iY-[(2J2S)-2-methylpiperidin-l-yl]-3- 
s ulfamoy 1 be nzamirfe, 



B. R H: 4-chl orobcnzoic acid, 

C. R = SO r NH 2 : 4^hIoro-3-sulfanioyl benzoic add. 


H.4-chloro-3-[(E)-[(dimethylamino)methylene]sulfamoyl]-N- 
[ (2RS, 6 SjR) -2,6-dimethylpiperidin-l-yl]benzamidc, 

______ pft Pur 
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Clopidogrel Hydrogen Sulfate 

(Ph. Bur, monograph 2531) 

. h ?$ 0 a 


C ]6 H is C!NOA 419,9 120202-66-6 



Action and use 

Inhibitor of ADP-mediated platelet aggregation. 

prt&r_ ________ 

DEFINmON 

Methyl (2S)-(2-chlorophenyt) [6,7-dihydrothieno[3,2- 
c]pyridin-5(4H)-ylJacetate sulfate. 

Content 

99.0 per cent to 10L0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water and in methanol, practically insoluble 
in cyclohexane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Carry' out dtiter tests A, B, D or tests B, C, D, 

A. Specific optical rotation (2,2.7): + 54.0 to + 58.0 
(anhydrous substance). 

Dissolve 0,250 g in methanol R and dilute to 25,0 mL with 
the same solvent. 

8. Infrared absorption spectrophotometry (2.2,24). 
Comparison clopidogrel hydrogen sulfate CRS. 

If the spectra obtained show' differences, dissolve the 
substance to be examined and the reference substance 
separately in anhydrous ethanol R, evaporate to dryness and 
record new spectre using the residues (the substance may 
stick to the surface of the recipient used). 

C. Enantiomeric purity (see Tests), 

D, It gives reaction (a) of sulfates (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2, 1) and not more intensely coloured 
than reference solution Y 6 (2.2.2, Method I). 

Dissolve 1,0 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Enantiomeric purity 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Fctf solution Dissolve 0.1 g of the substance to be examined 
in 25.0 mL of anhydrous ethanol R and dilute to 50,0 mL 
with heptane R. 

Reference solution Dissolve 10 mg of clopidogrel for system 
suitability CRS (containing impurities B and C) in 2.5 mL of 
anhydrous ethanol R and dilute to 5.0 mL with heptane R. 
Column ; 

— size: l = 0.25 m, 0 = 4.6 mm; 

-— stationary phase: silica gel OJ for ehiral separations R 
(10 MH>)* 


Mobile phase anhydrous ethanol R } heptane R (15:85 VIV), 

Flow rate 0.8 mL7min, 

Detection Spectrophotometer at 220 nm 
Injection 10 pL. 

Run time 1.25 times the retention time of clopidogrel. 
Identification of impurities Use the chromatogram supplied 
with clopidogrel for system suitability CRS and the 
chromatogram obtained with the reference solution to 
identify the peaks due to impurities B and C. 

Relative retention With reference to clopidogrel (retention 
time = about 18 min): impurity C = about 0.6; 
impurity B = about 0.7. 

System suitability: reference solution: 

— resolution: minimum 2.0 between the peaks due to 
impurities C and B; 

— signal-to-noise ratio: minimum 20 for the peak due to 
impurity C. 

Lvmr. 

— impurity C: maximum 0.5 per cent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mobile phase A, acetonitrile RJ (40:60 VIV). 
Test solution Dissolve 65 mg of the substance to be examined 
in the solvent mixture and dilute to 10,0 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 5 mg of clopidogrel 

impurity A CRS in the solvent mixture and dilute to 25,0 mL 

with the solvent mixture. 

Reference solution (b) Dissolve 32 mg of clopidogrel far system 
suitability CRS (containing impurities B and C) in the solvent 
mixture, add 0.5 mL of reference solution (a) and dilute to 
5.0 mL with the solvent mixture. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Column: 

— stas: 7 = 0.15 m, 0 = 3.9 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 "C, 

Mobile phase: 

— mobile phase A: mix 5 volumes of methanol R2 and 
95 volumes of a 0,96 g/L solution of sodium 
pentanesulfonate monohydrate R adjusted to pH 2.5 with 
phosphoric add R\ 

— mobile phase B: methanol R2 X acetonitrile RI (5:95 VIV) J 


Time 

Mobile pha&t A 

Mobile phase B 

(min) 

(per cent V/V) 

(percent V/V) 

0-3 

8 93 

10.5 


89.5 * 31,5 

10.5 + 68,5 

« -6* 

its 

68.5 


Flow rate I ,0 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
w ith clopidogrel for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and B. 
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Clotrimazole 1-613 


Relative mention With reference to dopidogrel (retention 
time = about 25 min)r impurity A = about 0,4; 
impurity B = about 1*1, 

System suitability: reference solution (b): 

— peak'-to-valky ratio : minimum 10, where H p ~ height 
above the baseline of the peak due to impurity B and 
H v “ height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dopidogreJ. 

Limits: 

— impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0,3 per cent); 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (e) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

*— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0,5 per cent); 

— disregard tinrir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0*05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1,0 g complies with test C Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5J 2) 

Maximum 0,5 per cent, determined on 1.00 g. 

Replace the solvent after each titration. 

Sulfated ash ( 2.4.14) 

Maximum 0,1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0.160 g in a mixture of 10 mL of action* /?, 10 mL 
of methanol R and 30 mL of water R. Titrate with 0.1 M 
sodium hydroxide , determining the end-point 
potentiometrically (2.2.20). A precipitate may be formed 
during the titration, 

I mL of 0 L / M sodium hydroxide is equivalent to 20,99 mg of 

C tfl H 18 ClN0 6 S 2 , 



E. methyl (2«S)-(2-chlorophcnyl)[4,7-dihydrothieno[2,3- 
c] pyridin- 6(5 H) -y 1] acetate, 



C. methyl (2J?)-(2-chlorophenyl)t6,7-dihydroThieno[3^- 
c] pyridin- 5 (4 H) -y 1] acetate. 



D. methyl (2fi)-(2-chJorophenyl)[{25)-(2-chbrophenyl)[6,7- 
dih ydrothi cno [ 3,2-c] pyridin- 5 (4H) -y 1] acety loxy] acetate. 

________fflSr 


Clotrimazole 

(Ph. Eur. monograph 0757) 



C 3a H 1T ClN a 344,8 


*** 


* 

* 


* ** 


* 

* 

* 


23593-75-1 


STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other 1 unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): D. 



A, (2S)- (2-ch loropheny 1) [6*7-dihydrothien o [ 3,2-c] pyridin- 
5(4/f)-yl]acetic add, 


Action and use 
Antifungal, 

Preparations 

Clotrimazole and Hydrocortisone Acetate Cream 

Clotrimazole Cream 

Clotrimazole Eye Drops 

Clotrimazole Pessaries 

Clotrimazole Vaginal Tablets 

PftEix _ 

DEFINITION 

1 - [(2 -C hi oropheny l) d ipheny Imethy l] -1 H- im idazole. 

Content 

98,5 per cent to 100.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or pale yellow, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in ethanol (96 per cent) 
and in methylene chloride. 
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IDENTIFICATION 

Pint identification B 
Second identification A t C 

A. Melting point (22/4): 141 C C to 145 *C 

B. Infrared absorption spectrophotometry (2224). 

Comparison tbmmazoU CRS. 

C. Thin-layer chromatography (12.27), 

Test solution Dissolve 50 mg of the substance to be examined 
in ethanol (96 per cem) R and dilute to 5 mL with the same 
advent 

Reference solution Dissolve 50 mg of clotrimazole CRS in 
ethanol (96 per cent) R and dilute to 5 mL with the same 
solvent, 

Plate TLC silica gel F 2M P^ Ie B. 

Aiobik phase concentrated ammonia Rt> propanol R, toluene R 
(0.5:10:90 VfViV ). 

Application 10 |iL, 

Development Over 2/3 of the plate. 

Drying In air, 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 

Related substances 

Liquid chromatography (2,229). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in acewmthU Rl and dilute to 50.0 mL with the 
same solvent. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with aeetonimk RL Dilute LG mL of this solution 
to 10*0 mL with aettomnk RL 
Reference solution (b) Dissolve the contents of a vial of 
clotrimazole for peak identification CRS (containing impurities 
A, B and F) in 1.0 mL of aeetonimk RL 
Reference solution (c) Dissolve 5.0 mg of imidazole CRS 
(impurity D) and 5.0 mg of clotrimazole impurity E CRS in 
acetonitrile Rl and dilute to 100.0 mL with the same solvent. 
Dilute 1.0 mL of this solution to 25.0 mL with 
aeetonimk RL 
Column : 

— nae: / = 0.15 m, 0 = 4,6 mm; 

— stationary phase spherical end-capped oaytsifyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 °C. 

Mobik phase: 

— mobtle phase A: dissolve L0 g of potassium dihydrogen 
phosphate R and 0,5 g of retrabutylammoniurn hydrogen 
sulfate Rl in water R and dilute to 1000 mL with the 
same solvent; 

— mobik phase B: acetonitrile Rl; 


Time 

Mobile phiftt A 

Mobik phut B 

(mia) 

(per cent V/V) 

(per ccxit V/V) 

0 - 3 

75 

25 

1-25 

75 + 20 

25 + BO 

25-30 

20 

80 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 
Injection 10 pL, 


Relative retention With reference to clotrimazole (retention 
time = about 12 min): impurity D = about 0,1; 
impurity' F = about 0*9; impumy B = about LI; 
impurity E = about 1.5; impurity A = about 1,8. 

System suitability: reference solution (b): 

— resolution: minimum 1 -5 between the peaks due to 
impurity F and clotrimazole; 

— the chromatogram obtained is similar to the 
chromatogram supplied with clotrimazole for peak 
identification CRS , 

Limits: 

— tmpurities A t B: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— impurities D> E: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (c) (0,2 per cent); 

— impurity F : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,1 per cent); 

— unspecified impurities', for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit: 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (22*22) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 C. 

Sulfa ted ash (24. 14} 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in 80 mL of anhydrous acetic acid R. Using 
0.3 ml of naphtholbenzem solution R as indicator, titrate with 
0,1 At perchloric acid until the colour changes from brownish- 
yellow to green, 

1 mL of 0, / M perchloric acid is equivalent to 34.48 mg 
ofC 22 H 1? ClN 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They' are limited by the general 
acceptance criterion for other/unspeetfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary* to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C. 


9xO 


a " w 


A, R = OH, R' = C*Hv (2-chioropheoyl)diphenylmethanol, 
C. R = Cl, R f = CaH*: l^hlon>2- 
{chlorodipheny Imcthyl) benzene * 

E. R + R' * O: (2-chlorophenyl)phenylmeiitanone 
(2-chlorobcnzophenone) 3 
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Cloxacillin Sodium 1-615 



B. R = Cl: l-|(4-chlorophcnyl)diphenylmechyl}-l/f* 
imidazole, 

F, R = H: Hmphenylmethy imidazole 
(deschlorodotrimazole) 3 



D. imidazole. 




Cloxacillin Sodium 

(Ph, Bur, monograph 0661) 



C | ! 7 C1N ^NaO^S^H 2 0 475.9 70BM4-9 

Action and use 

Penicillin antibacterial. 

Ph&r. _ _ _. 

DEFINITION 

Sodi um (2 S t 5R>6R)^6~[ [[3-(2-chloropfaeny 1) -5- 
methylisoxazoM-yl] carbonyl] a mino ] - 3 * 3-dimethvl-7-oxo-4- 
thia- l-azabicydo [3.2.0] hepiane^-carboxylate monohydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A f D 
Second identification B, C 3 D 

A. infrared absorption spectrophotometry (2,2.24). 

Preparation Discs. 

Comparison cloxaeiilin sodium CBS, 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water R. 

Reference solution (a) Dissolve 25 mg of doxadUin sodium CRS 
in 5 mL of water R. 


Reference solution (b) Dissolve 25 mg of cloxacillin 

sodium CRSi 25 mg of didoxadllin sodium CRS and 25 mg of 

ftudoxadUin sodium CRS in 5 mL of water R, 

Plate TLC sUamsed silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a 154 g/L solution of ammonium acetate R y then adjust to 
pH 5.0 with glacial acetic add R, 

Application J gL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear; 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 3 clearly separated spots. 
Remits The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter. Moisten with 0.05 mL of water R and 
add 2 mL of sulfuric acid-formaldehyde reagent R. Mix the 
contents of the tube by swirling; the solution is slightly 
greenish-yellow. Place the test-tube in a water-bath for 

I min; the solution becomes yellow. 

D. It gives reaction (a) of sodium (2.5, /). 

TESTS 
Solution S 

Dissolve 2,50 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and its absorbance ( 2.2.25) at 
430 nm is not greater than 0.04. 
pH (2.2.5) 

5,0 to 7,0 for solution S. 

Specific optical rotation (2.2.7) 

+ 160 to + 169 (anhydrous substance). 

Dissolve 0,250 g in water R and dilute to 25.0 mL with die 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase . 

Test solution (b) Dilute 5,0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of cloxacillin 
sodium CRS in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 5.0 mL of this solution to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of test solution Cb) to 
50.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of fiudoxadUin 

sodium CRS and 5 mg of cloxaadm sodium CRS in the mobile 

phase and dilute to 50.0 mL with the mobile phase. 

Column: 

— size: l = 0.25 m, 0 = 4 mm; 

— stationary phase: octadecylsilyl silica gd for chromatography R 
(5 pm). 

Mobile phase Mix 25 volumes of acetonitrile R and 75 volumes 
of a 2.7 g/L solution of potassium dihydrogen phosphate R 
adjusted to pH 5.0 with dilute sodium hydroxide solution R. 





1-616 Clozapine 


2017 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of test solution (a) and reference solutions (b) 
and (c). 

Run time 5 times the retention time of cloxadUin. 

System suitability, reference solution (c): 

— resolution: minimum 2.5 between the peaks due to 
doxacillin (I s1 peak) and fludoxadUm (2^ peak). 

Limits: 

— any* impurity, not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5.0 per cent); 

disregard limm 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

iV*A r - Dime th yl aniline (2, 4.26 t Method B) 

Maximum 20 ppm* 

2-Ethylhexanoic acid (2.4228) 

Maximum 0-8 per cent m/m. 

Water (2.5.12) 

3.0 per cent to 4.5 per cent, determined on 0.300 g. 
Bacterial endotoxins (2.6.14) 

Less than 0.20 RJ/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (a). 

System suitability: 

— repeatability, maximum relative standard deviation of 

1.0 per cent after 6 injections of reference solution (a). 
Calculate the percentage content of Ci^HnClN^NaGsS from 
the declared content of cloxadUin sodium CRS. 

STORAGE 

In an airtight container, at a temperature not exceeding 
25 "C If the substance is sterile, store in a sterile, airtight, 
tamper-proof container. 

IMPURITIES 



A. R = C0 2 H: (4«S)-2-[carfeoxy[[[3-(2-chlorophenyl)-5- 
methy ii soxa zoI-4-y l] carbonyl] amino] methyl]-5,5- 
dimethyldiiazolidine-4-carboxylic add (peniriUoic add of 
cloxadUin), 

B R ~ H: (2/fS, 4S) -2- [ [[[3-(2-chlorophenyl)-5- 
methy lisoxazol-4-yl] carbonyl ] amino] methyl ] -5,5- 
dimcthylthiazolidinc-4-carboxylic add (peniUoic add of 
cloxadUin), 



C, (25,5S}bR)-6-amino-3,3”dimethyl-7-oxo-4™thia-1- 
azabicyclo [3.2.0] heptane-2-carboxy Uc add 
(6-aminopeniciUanic add). 



D. 3-{2-chlorophenyl)-5-mcthylisoxazole-4-carboxylk add, 



E. (2S,5f?,fi J R)^[[[(25,5^6 J R)-6-[[[3-(2-chlorophenyl)-5- 
methy UsoxazoM-ylj carbonyl] amino] - 3,3*di methyl-7 oxo-4- 
thia-1 -azabi cyclo [ 3.2.0] hep t-2-y l] carbonyl] amino] -3,3- 
dimethyl-7-oxo-4-thia-1 -azabicyclo [3.2*0] heptane-2- 
carboxylic add (6-AFA cloxadUin amide). 

-, __—___ PfiEv 


Clozapine 

(Pit. Em. monograph 1191) 


C ]& Hj 9 C1N 4 



326.8 


5786-21-0 


Action and use 

Dopamine D 4 receptor antagonist; neuroleptic. 
Preparation 

Clozapine Oral Suspension 


PttBr ____ 

DEFINITION 

8-Chloro-l l-(4-methylpiperazin-l -y\)-5H- 
dibenzo [i,e] [ 1 ^Jdiazepine. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow, crystalline powder. 
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Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in ethanol (96 per cent), It dissolves in 
dilute acetic acid. 

IDENTIFICATION 

A, Melting point (2,2. 14): 182 to 186 S C. 

B. infrared absorption spectrophotometry (2,2.24). 
Comparison clozapine CRS. 

TESTS 

Related substances 

Liquid chromatography (2,2.29). 

Solvent mixture tamer R, methanol R2 (20:80 VIV), 

Solution A Dissolve 2.04 g of potassium dihydrogen phosphate R 
in 1000 mL of water R and adjust to pH 2.4 ± 0.05 with 
dilute phosphoric add R , 

Test solution Dissolve 75 mg of the substance to be examined 
in 80 mL of methanol R2 and dilute to 100 mL with water R. 
Reference solution (a) Dilute 1.0 ml of tine test solution to 
10,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
clozapine for peak identification CRS (containing 
impurities A, B, C and D) in L0 mL of the solvent mixture. 
Column: 

— size'. I - 0.125 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography R (5 ;im). 

Mobile phase: 

— mobile phase A: acetonitrile for chromatography R, 
methanol R2 } solution A (1:1:8 VlV!V)\ 

— mobile phase B: acetonitrile for chromatography /?, 
methanol R2 t solution A (4:4:2 V/VIV); 


Time 

Mobile ph**e A 

Mobile phase 0 

{min) 

(per cent V/V) 

(per cent V/V) 

0-4 

100 

0 

4-24 

100 40 

0-M00 

24 - 29 

0 

100 


Flow rate 1.2 mL/min. 

Detection Spectrophotometer at 257 nm, 

Injection 20 pL, 

Identification of impurities Use the chromatogram supplied 
with clozapine for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C and D, 

Relative retention With reference to clozapine (retention 
time = about 11 min): impurity C = about 0.9; 
impurity D = about LI; impurity A = about 1.6; 
impurity B = about 1.7. 

System suitability: reference solution (b): 

— resolution: minimum 2.5 between the peaks due to 
impurity C and clozapine; 

— the chromatogram obtained with reference solution (b) is 
similar to the chromatogram supplied with clozapine for 
peak identification CRS 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity D by 2.7; 


— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0J per cent); 

— impurities B, D: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— impurity C: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.6 per cent); 

— disregard limit: 0.5 times the area of the principal peak m 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2,4.8) 

Maximum 20 ppm, 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.2.3Z) 

Maximum 0.5 per cent, determined on 1.000 g by drying m 
an oven at 105 P C, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.100 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
poteniiometrically (2.2.20). 

1 mL of 0A M perchloric acid is equivalent to 16.34 mg 
ofC lg H l9 ClN 4 . 

IMPURITIES 

Specified impurities A, B, C, D, 



A, 8'Chloro-5 ) J 0-dihydro-11/f-dibenzo [£><?] [l ,4]diazepin-11- 
one. 



B. 11,11 '-(piperazine -1,4-diyl)bis(8-chloro-5/f- 
dibenzo[ V] [ 1,4]diazepine). 
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C. 8-ch]oro-n-(piperazin-l-yl)-5//- 
dibenzo [b^e] [ 1,4 Idiazepme, 



D. I -[ 2- [ (2-am mo-4-chl orophenv I)amino] benzoyl] -4- 
methylpiperazinc, 

__ PtiEi* 


Cocaine 



CitHj.NO., 303.4 50-36-2 

Action and use 

Local anaesthetic. 

DEFINITION 

Cocaine is methyl (!/2i2Kj3^i5S)“3-{benzoylojty)-8-methyl-8- 
azabicyclo[3.2. l ] octane-2-carboxylate and may be obtained 
from the leaves of Etyihraxylum coca Lam. and other species 
of Eryihroxyhim or by synthesis. It contains not less than 
98,0% and not more than 101.0% of C 17 H 2 l N 04 , calculated 
with reference to the dried substance, 

CHARACTERISTICS 

Colourless crystals or a white, crystalline powder. Slightly 
volatile. 

Practically insoluble in footer, freely soluble in ethanol (96%) 
and in ether, soluble in arachis oil; slightly soluble in liquid 
paraffin . 

IDENTIFICATION 

The infrared absorption spectrum, Appendix II A, is concordant 
with the reference spectrum of cocaine (RS 071). 

TESTS 

Melting point 

96* to 98\, Appendix V A. 

Specific optical rotation 

In a 2.4 % w/v solution in O.Lm hydrochloric add* -79 to 
-81, calculated with reference to the dried substance, 
Appendix V F. 


Related substances 

Carry out the method for liquid chromatography^ 

Appendix lH D, using the following solutions. 

(1) 0,05% w/v of the substance being examined in the mobile 
phase 

(2) Dilute 1 volume of solution £1) to 50 volumes with the 
mobile phase, dilute 5.0 mL of this solution to 100,0 mL 
with the mobile phase. 

(3) Dissolve 25 mg of the substance being examined in 
0,01m sodium hydroxide and dilute to 100,0 mL with the same 
solvent. Allow the solution to stand for 15 minutes. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (15 cm x 4.6 mm) packed 
with base-deactivated ociadecylsilyl silica gd for chromatography 
(5 pm) (Waters Symmetry is suitable). 

(b) Use isocrabc elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use a column temperature of 35 a . 

(e) Use a detection wavelength of 216 nm. 

(0 Inject 20 pL of each solution. 

MOBILE PHASE 

1 volume of triethykmtine, 200 volumes of tetrahydrofuran, 

860 volumes of acetonitrile and 959 volumes of water, 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution factor between the peaks due 
to cocaine (retention time, about 7 minutes) and the 
degradation product is at least 5.0. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any peak eluting after the principal peak is not 
greater than the area of the peak in the chromatogram 
obtained with solution (2) (0.1 %); 

the sum of the areas of any secondary peaks is not greater than 
5 times the area of the principal peak in the chromatogram 
obtained with solution (2) (0.5%). 

Disregard any peak with an area less than 0. 5 times the area 
of the principal peak in the chromatogram obtained with 
solution (2) (0.05 %). 

Loss on drying 

When dried to constant weight at 80% loses not more than 
0.5% of its weight. Appendix IX D. Use 1 g. 

Sulfated ash 

Not more chan 0.1 %* Appendix IX A, 

ASSAY 

Carry out Method I for non-aqueous titration , 

Appendix VIII Aj using 0.7 g dissolved in 50 mL of 
1,4-dioxati and crystal violet solution as indicator. Each mL of 
0. 1m perchloric acid VS is equivalent to 30.34 mg of 

c 17 h 31 no 4 . 

STORAGE 

Cocaine should be stored protected from light. 
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Cocaine Hydrochloride 1-619 


IMPURITIES 



A, methyl (lA2ft35,5S)-8-methyl-3-[[®-3- 
phenylpropenoyl] oxy]“8“azabicydo[3.2.1 ] octane-2- 
carboxylaie (cinnamoylcocainc)* 


Ar, 




V ] . flr 

II H H 
O 


B. b i s [ (1 R,2R * 3 S, 55) -2-(mcthoxycarbony I) -8 -methy 1-8- 
azabicydo [3.2.1] act- 3-y l] ( 1 r,2 c 3 3r,4f)-2,4- 
diphenylcyclobutane-1,3-dicarboxylate (ot-truxilline). 



C. bis [(1 /22/?,35,55}-2-(methoxycarbony])-8-methy!-8- 
azabicydo[3.2.1]oet-3-yl] Clr J 2^ s 3r,4r)-3 J 4- 
dipheny ley clobu tan e-1 *2-di ca rb oxylate (p-mixilline). 


Cocaine Hydrochtoride 

(Ph. Bur. monograph 0073) 

cn 3 

o 

o 

H || T HCi 

. - X) 

C i7 H 22 ClN0 4 339,8 53-2M 

Action and use 

Local anaesthetic. 

Preparations 

Adrenaline and Cocaine Intranasal Solution 
Cocaine Eye Drops 
Cocaine Paste 



.*** 

* * 

* * 

** *** 


PhEur, ___ 

DEFINITION 

Methyl (l R,2R, 35, 55)-3- (benzoy loxy)- 8-mc thy 1-8 - 
azabicy do [3,2.1] octane-2-c arboxyla te hydro chloride. 

Content 

98.5 per cent to 1GLG per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very soluble in water, freely soluble in alcohol, slightly 
soluble in methylene chloride. 

mp 

About 197 C, with decomposition. 

IDENTIFICATION 

First identification B, D 
Second identification A s C, D, E 

A. Dissolve 20.0 mg in 0.01 M hydwchforic add and dilute to 
100,0 mL with the same acid. Dilute 5,0 mL of the solution 
to 50,0 mL with 0.01 M hydrochloric acid , Examined between 
220 nm and 350 nm (2.2.25)* the solution shows 
2 absorption maxima* at 233 nm and 273 nm. The specific 
absorbance at 233 nm is 378 to 402. 

R. Infrared absorption spectrophotometry (2.224). 
Comparison Ph , Ear. reference spectrum of cocaine hydrochloride . 

C. Dissolve 0,1 g in 5 mL of water R and add I mL of dilute 
ammonia R2. A white precipitate is formed. Initiate 
crystallisation by scratching the wall of the tube with a glass 
rod. The crystals, washed with water R and dried in vacuo, 
melt (2,2 14) at 96 *C to 99 °C. 

D. It gives reaction (a) of chlorides (2.2/). 

E. It gives the reaction of alkaloids (2.3.1). 

TESTS 
Solution S 

Dissolve 0.5 g in water R and dilute to 25 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2J) and colourless (2,2.2, Method 11). 
Acidity 

To 10 mL of solution S add 0.05 mL of methyl red solution R. 
Not more than 0,2 mL of 0.02 M sodium hydroxide is 
required to change the colour of the indicator. 

Specific optical rotation (2.2 7) 

“70 to —73 (dried substance). 

Dissolve 0,50 g in water R and dilute to 20.0 mL with the 
same solvent. 

Readily carbonisable substances 

To 0.2 g add 2 mL of sulfuric acid R. After 15 min* the 
solution is not more intensely coloured than reference 
solution BYg (2.2.2* Method I). 

Related substances 

Examine by liquid chromatography (2,2.29), 

Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (h) Dissolve 25 mg of the substance to be 
examined in 0.01 Msodium hydroxide and dilute to 10,0 mL 
with the same solvent. Dilute 1.0 mL of the solution to 
10.0 mL with 0.01 M sodium hydroxide. Allow the solution to 
stand for 15 min. 

Column: 

— sizez l = 0,15 m 3 0 = 4.6 mm. 
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— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 gm) with a specific surface area of 
335 m 2 /g, a pore size of 10 run and a carbon loading of 
IQ. 1 per cent s 

— temperature : 35 a C. 

Mobile phase triethylamine R 7 tetrahydrofuran R > acetonitrile 
water R (0.5:100:430:479.5 VfV/VfV), 

Flow rate 1 mLVmin, 

Detection Spectrophotometer at 216 nm. 

Injection 20 pL. 

Relative retention With reference to cocaine (retention 
time = about 7A min): degradation product - about 0.7. 
System suitability, reference solution (b): 

— resolution : minimum of 5 between the peaks due to 
cocaine and to the degradation product. 

Limits: 

— any impurity eluting after the principal peak: not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent), 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent), 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2,2.32) 

Maximum 0.5 per cent, determined on 1 .000 g by drying in 
an oven at 105 “C. 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on the residue from the 
test for loss on drying. 

ASSAY 

Dissolve 0.250 g in a mixture of 5.0 mL of 0. 01 M 
hydrochloric add and 50 mL of alcohol R Carry out a 
potentiometric titration ( 2.2,20 ), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0. 1 M sodium hydroxide is equivalent to 33.98 mg of 
C t7 H 22 ClN0 4+ 

STORAGE 

Protected from light. 

IMPURITIES 



A. methyl (IR.IRJS* 5£)-8-methy]-3-[[(E)-3- 
pheny Ipropenoy 1] oxy ] -8 -azabicy c lo [ 3.2.1 ] octane-2 - 
carboxylate (einnamoylcocaine), 



B. bis[(lR,2/?,3S,5£}-2-(methoxycarbonyl}-8-methyL8- 
azabicydo[3,2.1 ]oct-3-yl] (1 r f -2,4- 
diphenylcyclobutane-1,3-dicafboxylate (a-mixiiline). 


Ar.. i 


-IV' 


R 

R 


C. bis [(li?j2 R^AjS^^-Cmethoxycarbonyl^S-methyl-S- 
azabicy clo [3.2. 1 ] oct-3-y I] ( 1 r, 2c, 3 r,4r ) -3,4- 
diphenylcyclobutane-1,2-dicarb oxylate (p-truxill ine). 

__ PhEur 


Cochineal 

DEFINITION 

Cochineal is the dried female insect, Dactylopius coccus Costa, 
containing eggs and larvae. 

CHARACTERISTICS 

Odour, characteristic, 

Macmcopkal Purplish black or purplish grey; about 3.5 to 
5.5 mm long and 3 to 4.5 mm wide, plano-convex and 
somewhat oval in outline; the convex dorsal surface is 
transversely wrinkled and shows about 11 segments; the flat 
or slightly concave ventral surface carries upon the anterior 
part two seven-jointed straight antennae, three pairs of short 
legs, each terminating in a single claw, and a mouth from 
which projects the remains of a long filiform proboscis; these 
appendages are frequently more or less broken. Easily 
reduced to powder, which is dark red or puce. 

Microscopical Scattered irregularly over the whole dermis are 
numerous solitary and grouped, short, tubular wax glands; 
within each insect are found numerous larvae, which are 
characterised by their proboscides appearing as two circular 
coils. 

TESTS 
Colour value 

To 0.5 g in moderately fine powder add 60 mL of phosphate 
buffer pH 8.0 and heat on a water bath for 30 minutes. Cool, 
add sufficient phosphate buffer pH 8.0 to produce 100 mL and 
filter. Dilute 5 mL of the filtrate to 100 mL with phosphate 
buffer pH 8.0, The absorbance of the resulting solution at the 
maximum at 530 nm is not less than 0.25, Appendix II R, 

Foreign matter 

Complies with the test for foreign matter^ Appendix XI D, 

Water-insoluble matter 

When the insects are placed in water , no insoluble powder 
separates. 

Ash 

Not more than 7.0%, Appendix XI J. 

Microbial contamination 

1 g is free from Escherichia cdh 10 g is free from Salmonella, 
Appendix XVI Bl. 
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Cocoyl Caprylocaprate 1-621 


Coconut Oil 

(Refined Coconut Oil, Pk Bur* monograph 1410) 


*** 

* * 
it it 

***** 


8001-31-8 


R c Is ihe relative correction factor: 


— 


f r X A j f r 


Action and use 

Excipient. 

PhEtf ___ 

DEFINITION 

Fatty oil obtained from the dried, solid part of the 
endosperm of Cocos nucifera L., then refined, 

CHARACTERS 

Appearance 

White or almost white, unctuous mass. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride and in light petroleum (bp: 65-70 *C), very slightly 
soluble in ethanol (96 per cent). 

Refractive index About 1.449, determined at 40 C. 

IDENTIFICATION 

A. Melting point (see Tests). 

B* Composition of fatty acids (see Tests), 

TESTS 

Melting point (2.2.14) 

23 °C to 26 X. 

Acid value (2.5*/) 

Maximum 0.5, determined on 20.0 g* 

Peroxide value (2.5.5, Method A) 

Maximum 5.0. 

Unsaponifiable matter (2.5.7) 

Maximum 1.0 per cent, determined on 5,0 g. 

Alkaline impurities (2*4.19) 

It complies with the test. 

Composition of fatty acids (2.4*22, Method B ) 

Refined coconut oil is melted under gentle heating to a 
homogeneous liquid prior to sampling. 

Reference solution Dissolve 15,0 mg of tricaproin CRS , 80.0 mg 
of tristearm CRS , 0.150 g of tricaprin CRS, 0.200 g of 
tricaprylin CRS , 0.450 g of trimyristin CRS and 1.25 g of 
trilaunn CRS in a mixture of 2 volumes of methylene 
chloride R and 8 volumes of heptane R, then dilute to 50 mL 
with the same mixture of solvents heating at 45-50 'C. 
Transfer 2 mL of this mixture to a 10 mL centrifuge tube 
with a screw cap and evaporate the solvent in a current of 
nitrogen R, Dissolve with 1 mL of heptane R and 1 mL of 
dimethyl carbonate R and mix vigorously under gentle heating 
(50-60 C). Add, while still warm, 1 mL of a 12 g/L solution 
of sodium R in anhydrous methanol /?, prepared with the 
necessary precautions, and mix vigorously for about 5 min. 
Add 3 mL of distilled water R and mix vigorously for aboui 
30 s. Centrifuge for 15 min at 1500 g . Inject I jxL of the 
organic phase. 

Calculate the percentage content of each fatty acid using the 
following expression: 

x 100 per cent m/m 

A XiC Is the corrected peak area of each fatty acid in the test 
solution: 


Ai.jjC *— x R c 


for the peaks due to caproic, caprylie, capric, lauric and 

myristic add methyl esters. 

m Xir = mass of tricaproin, tricaprylin, tricaprin, mlaurin 
or trimyristin in the reference solution, in 
milligrams; 

m if * - mass of tristearin in the reference solution, in 
milligrams: 

A xr “ area of the peaks due to caproic, cap ry lie, capric, 
lauric and myristic add methyl esters in the 
reference solution; 

Aij = area of the peak due to stearic acid methyl ester in 
the reference solution; 

A x?s = area of the peaks due to any specified or 
unspecified fatty acid methyl esters; 

R c =1 for the peaks due to each of the remaining 
spedfied fatty add methyl esters or any 
unspecified fatty acid methyl ester. 

Composition of the fatty-acid fraction of the oil: 

-— caproic add (R Ri 0.11) : maximum 1.5 per cent, 

— eaprylic add (R Rt 0*23): 5,0 per cent to 11.0 per cent, 

— capric add (R Rt 0.56): 4.0 per cent to 9.0 per cent, 

— lauric add (R Rt 0.75): 40,0 per cent to 50.0 per cent, 

— myristic add (R Rl 0.85): 15.0 per cent to 20.0 per cent, 

— palmitic acid (R Rt 0*93): 7,0 per cent to 12.0 per cent, 

— stearic add (R Rt 1.00): 1.5 per cent to 5.0 per cent, 

— oldc add (R R[ 1.01): 4.0 per cent to 10.0 per cent, 

— linolek add (R Ri L03): L0 per cent to 3.0 per cent, 

“ linolenk add (R Rr 1.06): maximum 0,2 per cent, 

— amchidic add (R Rt 1.10): maximum 0.2 per cent, 

— ekosmnc acid (R& lJ 1): maximum 0,2 per cent. 

Water (2.5.32) 

Maximum 0.1 per cent, determined on LOO g, 

STORAGE 

In a well-filled container, protected from light. 

____- PtiEur 


Cocoyl Caprylocaprate * 

(Ph. Eur. monograph 1411) * * 1 

Action and use 

Excipient. 

Pit Eur _____ 

DEFINITION 

Mixture of esters of saturated C J3 - C\$ alcohols with 
eaprylic (octanoic) and capric (decanoic) acids obtained by 
the reaction of these acids with vegetable saturated fatty 
alcohols. 

CHARACTERS 

Appearance 

Slightly yellowish liquid. 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent) and with liquid paraffin. 

Relative density 
About 0.86. 
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Refractive index About 1.445, 

Viscosity About 11 mPas* 

IDENTIFICATION 

A. Freezing point (2,2.18): maximum 15 D C> 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison cocqyl caprylocaprate CRS. 

C. Composition of fatty acids and fatty alcohols (see Tests). 

TESTS 

Appearance 

The substance to be examined is not more intensely coloured 
than reference solution Y 5 (2,2.2 Method l). 

Acid value (2.5.1) 

Maximum 0.5* determined on 5,00 g. 

Hydroxyl value (2.5.3, Method A) 

Maximum 5.0* determined on 4,0 g. Add 5.0 mL of 
acetylating reagent. 

Iodine value (2.5,4, Method A) 

Maximum 1,0. 


Water (2,5.12) 

Maximum 0*1 per cent, determined on 5.00 g. 

Total ash (2.4.16) 

Maximum 0*1 per cent* determined on 1.0 g. 

___ _ _. PtiEur 


Codeine 

(Ph. Eur. monograph 0076) 



** * 


*** 


* 

★ 

* 


6059^7-8 


Saponification value (25. 6) 

160 to 173. 

Composition of fatty acids and fatty alcohols (2.4.22, 
Method £7) 

Use the chromatogram obtained with the follow T ing reference 
solution for identification of the peaks due to the fatty 
alcohols. 

Reference solution Dissolve the amounts of the substances 
listed in the following table in 10 mL of heptane R, 


Substance 

Amount {mg) 

Methyl cap route R 

10 

Methyl caprylate R 

90 

Methyl do at non It. R 

50 

Methyl laurate R 

20 

Methyl myrlstate R 

L0 

Methyl pahnitate R 

ID 

Methyl stearate R 

10 

Decanal R 

10 

Lauryl alcohol R 

100 

Myristyl alcohol R 

40 

Cetyl alcohol CRS 

30 

Stearyl alcohol CRS 

20 


Consider the sum of the areas of the peaks due to the fatty 
acids listed below to be equal to 100 and the sum of the 
areas of the peaks due to the fatty alcohols listed below to be 
equal to 100. 

Composition of the fatty arid fraction of the substance: 

— capmic arid: maximum 2.0 per cent, 

— capryUc arid: 50,0 per cent to 80.0 per cent, 

— capric arid: 20.0 per cent to 50.0 per cent, 

— laaric acid: maximum 3.0 per cent* 

— tnyristic arid: maximum 2.0 per cent. 

Composition of the fatty alcohol fraction of the substance: 

— capric alcohol: maximum 3.0 per cent, 

— lauryl alcohol: 48,0 per cent to 63.0 per cent, 

— myristyl alcohol: 18.0 per cent to 27.0 per cent, 

— eery! alcohol: 6.0 per cent to 13.0 per cent, 

— stearyl alcohol: 9.0 per cent to 16,0 per cent* 


Action and use 

Opioid receptor agonist; analgesic. 

PtiEur __________ 

DEFINITION 

7,8-Di dehydro-1,5 ot-epoxy-3-metboxy-17-methyl morphinan- 
6tt-ol monohydrate. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Soluble in boiling water, freely soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A, C. 

Second identification A, B, D, E 

A, Melting point (2,2,14): 155 "C to 159 C. 

B. Ultraviolet and visible absorption spectrophotometry'' 
(2.2.25), 

Test solution To 2.0 mL of solution S (see Tests) add 50 mL 
of water R then 10 mL of / Af sodium hydroxide and dilute to 
100.0 mL with water R. 

Spectral range 250-350 nm. 

Absorption maximum At 284 nm. 

Specific absorbance at the absorption maximum About 50 (dried 
substance). 

C Infrared absorption spectrophotometry (2.2.24). 

Preparation Dried substance prepared as a disc of potassium 
bromide R. 

Comparison codeine CRS 

D, To about 10 mg add 1 mL of sulfuric arid R and 0.05 mL 
of ferric chloride solution R2 and heat on a water-bath, A blue 
colour develops. Add 0.05 mL of nitric acid R. The colour 
changes to red. 

E* It gives the reaction of alkaloids (2,3,1). 

TESTS 
Solution S 

Dissolve 50 mg in carbon dioxide-free water R and dilute to 
10,0 mL with the same solvent. 
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Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 

Specific optical rotation (2.2.7) 

“142 to -146 (dried substance) . 

Dissolve 0,50 g in ethanol per cent) R and dilute to 
25,0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0,100 g of the substance to be 
examined and 0.100 g of sodium octanesulfonate R in the 
mobile phase and dilute to 10.0 mL with the mobile phase . 
Reference solution (a) Dissolve 5.0 mg of codeine 
impurity A CRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (d) To 0.25 mL of the test solution, add 
2.5 mL of reference solution (a). 

Column; 

— size / = 0.25 m y 0 - 4,6 mm; 

— stationary* phase: end-capped octylsifyl silica gel far 
chromatography R (5 pm). 

Mobile phase Dissolve 1.08 g of sodium octanesulfonate if in a 
mixture of 20 mL of glacial acetic add R and 250 mL of 
acetonitrile R and dilute to 1000 mL with water R . 

Flaw rate 2 mlVmin. 

Detection Spectrophotometer at 245 nm. 

Injection I 0 pL, 

Rim time 10 times the retention time of codeine. 

Relative retention With reference to codeine (retention 
time = about 6 min): impurity B = about 0.6; 
impurity E = about 0.7; impurity A = about 2.0; 
impurity C = about 2.3; impurity D = about 3,6. 

System suitability Reference solution (d): 

— resolution: minimum 3 between the peaks due to codeine 
and impurity A, 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 0,25; 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

— impurities B 3 C, D r E: for each impurity* not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— sum of impurities other than A: not more than 10 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent)i 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Loss on drying (2.2.32) 

4.0 per cent to 6.0 per cent, determined on 1.000 g by 
drying in an oven at 105 C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 


ASSAY 

Dissolve 0.250 g in 10 mL of anhydrous acetic add R. 

Add 20 mL of dioxan R. Titrate with 0.1 M perchloric add y 
using 0.05 mL of crystal viola solution R as indicator. 

1 mL of 0.1 M perchloric add is equivalent to 29,94 mg 
of C| B H 2 j N0 3 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in die monograph. They arc limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical use): F, G. 



A. 7,8-didehydro-4,5oj-epoxy-3,6ot-dimedioxy-1 7- 
methylmorphinan (methylcodeine), 



B. 7j8-didehydn>4,5a£-epoxy“ 17 -meffiy Imo mhinan- 3,6ot-diol 
(morphine), 



C. IJ'jSjS'-tetradehydro^jSa^'jS'a-diepoJty-B^L 
dimethoxy-17,17dimethyl-2,2 '-bimorphinanyl-tiatjb 'at-diol 
(codeine dimer)* 



D. 7,8-didehydro-2-[(7 > 8-didehydro4,5a-epo\7-6a-hydroxy- 
17-me thyimorphinan-3-yl)oxy]-4,5 a-epoxy-3-methoxy- 17- 
methyl morphinan-6<*-oi (3-0-(codein-2-yl)morphine), 
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E. 7 J 8“didehydro-4,5a-epoxy-3-methoxy-17- 
methylmoiphman-6a s 10-diol, 



F. 7 j8-d idehyd ra^4 , 5 a-epoxy-3-methoxy~17- 
methylmorphman-6aj 14-dioh 


.ch 3 


H N 



HjCO u H OCH 3 


G. 6 fl ,8j 14-tetradehy dro-4 s 5 a-ep oxy- 3,6-dimethoxy-17 - 
methylmorphinan (thebaine). 

_____ PhEur 


Codeine Hydrochloride 

(Codeine Hydrochloride Dihydrate, 
Ph Eur monograph 1412) 



C 1S H 22 CIN0 33 2H 2 0 371.9 

Action and use 

Opioid receptor agonist; analgesic. 

PfrEur^ __________ 

DEFINITION 

7 j 8“Did ehydro-4,5 a-epoxy-3-methoxy-l 7-methyl morph i na n- 
6a-ol hydrochloride dihydrate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or small 3 colourless 
crystals. 

Solubility 

Soluble in water, slightly soluble in ethanol (96 per cent), 
practically insoluble in cyclohexane. 


IDENTIFICATION 

First identification A, D. 

Second identification B, C > D, E. 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison Ph. Bur. reference spectrum of codeine hydrochloride 
dihydrate. 

B. To 5 mL of solution S (see Tests) add 1 mL of a mixture 
of equal volumes of strong sodium hydroxide solution R and 
water R and initiate crystallisation, if necessary, by scratching 
the w all of the tube with a glass rod and cooling in iced 
water. Wash the precipitate with water R and dry at 
100-105 °C. It melts (2.2 AS) at 155 °C to 159 °C 

C. To about 10 mg add 1 mL of sulfuric acid R and 0.05 mL 
of ferric chloride solution R2 and heat on a water-bath. A blue 
colour develops. Add 0.05 mL of nitric acid R. The colour 
changes to red. 

D. Solution S gives reaction (a) of chlorides (2.3.1). 

E. It gives the reaction of alkaloids (2.2, 1). 

TESTS 
Solution S 

Dissolve 2.00 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2 A) and not more intensely coloured 
than reference solution Y 6 (2.2.2, Method IT). 

Acidity or alkalinity 

To 5 mL of solution S add 5 mL of carbon dioxide-free 
water R. Add 0.05 mL of methyl red solution R and 0.2 mL of 
0.02 M hydrochloric acid\ the solution is red. Add 0.4 mL of 
0.02 A1 sodium hydroxide; die solution becomes yellow. 
Specific optical rotation ( 2.2.7) 

— 117 to —121 (anhydrous substance). 

Dilute 5.0 mL of solution S to 10,0 mL with water R. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined and 0.100 g of sodium octanesulfonate R in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
Reference solution (a) Dissolve 5,0 mg of codeine 
impurity A CRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 20,0 mL with die mobile phase. 

Refermce solution (c) Dilute 1,0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to J 00.0 mL with the mobile phase. 

Reference solution (d) To 0,25 mL of the test solution add 
2,5 mL of reference solution (a). 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 1,08 g of sodium octanesulfonate R in a 
mixture of 20 mL of glacial acetic acid R and 250 mL of 
acetonitrile R and dilute to 1000 mL with water R. 

Plow rate 2 mL/min. 

Detection Spectrophotometer at 245 nm. 

Injection 10 pL. 

Run time 10 times the retention time of codeine. 

Relative retention With reference to codeine (retention 
time = about 6 min): impurity B - about 0,6; 
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impurity E - about 0.7; impurity A = about 2,0; 
impurity C - about 23; impurity D = about 3.6* 

System suitability Reference solution (d): 

— resolution-, minimum 3 between the peaks due to codeine 
and impurity A. 

Limits'. 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 0.25; 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

— impurities B> C, D , E ; for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— sum of impurities other than A: not more than 10 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Sulfates (2,4.13) 

Maximum 0.1 per cent. 

Dilute 5 mL of solution S to 20 mL with distilled water R , 
Water (2.5. 12) 

8,0 per cent to 10.5 per cent, determined on 0.250 g. 

ASSAY 

Dissolve 0300 g in a mixture of 5 mL of 0*01 Af hydrochloric 
acid and 30 mL of ethanol (96 per cent) R. Carry out a 
potentiometric titration (2.2.20), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0J M sodium hydroxide is equivalent to 33.59 mg 
of CjflH^ClNO). 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecifkd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): F t G. 



A, 7,8-didehydro-4 3 5o£-epoxy-3,6o(-dimethoxy-17- 
methylmorphinan (methylcodeine). 





B. 7, 8 -didehydro-4,5s-epoxy- ] 7 -methylmorphinan- 3 , 63 -diol 
(morphine). 




C. 7 l 7 ; , 8 , 8 F -terradehydro- 4 , 53 £: 4 ' > 5 'a-diepo!cy 3 J 3 '- 
dimethoxy-17,17 -dime thy 1 - 2,2 '-bimorphmanyl- 6 ot ,6 'a-diol 
(codeine dimer), 


D. 7, 8 -didchy dro- 2 - [ (7, 8 -didehydro-4,5 cn- epoxy -6 ot-hydroxy- 
17-methylmorphinan-3-yl)oxyM,53-epaxy-3-methoxy-17- 
methyl morphinan- 62 -ol (3- O- (codcin-2-y 1) morphine), 



E, 7 J 8-didehydro-4,5^-epoxy-3-methoxy-17- 
methylmorphinan- 6 a, lQ-diol, 



F. 7,8-didehydro-4 3 5c£-epoxy-3-methoxy-l 7- 
metbylmorphinan- 6 a, 14-diol, 



pnE* 


G. 6,7,8, i 4-tetradehydro-4,5ot-epoxy-3,6-dimethoxy-17- 
methylmorphinan (thebaine). 
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Codeine Phosphate 

(Codeine Phosphate Hemihydrate, 
Ph Eur monograph 0074) 


H3PO4 . % H^O 


Cj J jH 2 4N0 7 P j 1 /2H 2 0 4064 41444-62-6 

Action and use 

Opioid receptor agonist; analgesic. 

Preparations 

Co-codamol Capsules 
Co-co da mol Tablets 
Effervescent Co-co da mol Tablets 
Co-codaprin Tablets 
Dispersible Go-codaprin Tablets 
Codeine linctus 
Paediatric Codeine Linctus 
Codeine Phosphate Injection 
Codeine Phosphate Oral Solution 
Codeine Phosphate Tablets 

Paracetamol, Codeine Phosphate and Caffeine Capsules 
Paracetamol, Codeine Phosphate and Caffeine Tablets 

PhEtf ____ 

DEFINITION 

7,8-D id ehy dro-4, Sot-epoxy- 3 -m ethoxy-17-methyhnorphi nan- 
62-0I phosphate hemihydrate. 

Content 

98, 5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or small, colourless 
crystals. 

Solubility 

Freely soluble in water, slightly soluble or very slightly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification B t E t F. 

Second identification A, C\ D, E } F } G 

A. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25). 

Test solution Dilute 1.0 ml of solution $ (see Tests) to 
100,0 mL with water R. To 23.0 mL of this solution add 
25 mL of warn R then 10 mL of / M sodium hydroxide and 
dilute to 100.0 mL with water R r 
Spectral range 250-350 nm. 

Absorption maximum At 284 nm. 

Specific absorbance at the absorption maximum About 38 (dried 
substance). 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dissolve 0.20 g in 4 mL of water R. Add 1 mL of 
a mixture of equal volumes of strong sodium hydroxide 
solution R and water R and initiate crystallisation, if necessary, 


by scratching the wall of the tube with a glass rod and 
cooling in iced water. Wash the precipitate with water R and 
dry at 100-105 C, Examine the dried precipitate prepared as 
discs using potassium bromide R. 

Comparison Ph. Eur. reference spectrum of codeine. 

C. Dissolve 0,20 g in 4 mL of water /?. Add I mL of a 
mixture of equal volumes of strong sodium hydroxide solution R 
and water R and initiate crystallisation, if necessary, by 
scratching the wall of the tube with a glass rod and cooling in 
iced water. The precipitate, washed with water R and dried at 
100-105 C, melts (2.2. 14} at 155 *C to 159 C. 

D. To about 10 mg add 1 mL of sulfuric acid R and 
0.05 mL of ferric chloride solution R2 and heat on a water- 
bath, A blue colour develops. Add 0.05 mL of nitric acid R r 
The colour changes to red. 

E. Loss on drying (see Tests). 

F. Solution S gives reaction (a) of phosphates (2.2. /). 

G. It gives the reaction of alkaloids (2.2, /). 

TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 25,0 mL with the same solvent. 

pH (2.2.2) 

4.0 to 5.0 for solution S. 

Specific optical rotation (2.2,2) 

-98 to “102 (dried substance). 

Dilute 5.0 mL of solution S to 10,0 mL with water R. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0,100 g of the substance to be 
examined and 0.100 g of sodium octanestdfonate R in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
Reference solution (a) Dissolve 5,0 mg of codeine 
impurity A CRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 100,0 mL with the mobile phase. 

Reference solution (d) To 0.25 mL of the test solution add 
2.5 mL of reference solution (a). 

Column ; 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped oaylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 1.08 g of sodium manesulfcmate R in a 
mixture of 20 mL of glacial acetic acid R and 250 mL of 
acetonitrile R and dilute to 1000 mL with water R. 

Flow rate 2 mL/min. 

Detection Spectrophotometer at 245 nm. 

Injection 10 pL. 

Run time 10 times the retention time of codeine. 

Relative retention With reference to codeine (retention 
time = about 6 min); impurities B and E = about 0,7; 
impurity 1 A = about 2,0; impurity C - about 2,3; 
impurity D = about 3.6. 

System suitability Reference solution (d): 

— resolution: minimum 3 between the peaks due to codeine 
and impurity A. 
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Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 0-25; 

— impunty A : not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

— sum of impurities B and E\ not more than 4 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.4 per cent); 

— impurities C, D: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— sum of impurities other than A : not more than 10 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obrained with reference solution (c) 
(0,05 per cent). 

Sulfates (2.4. H) 

Maximum 0,1 per cent. 

Dilute 5 ml. of solution S to 20 mL with distilled water ft. 
Loss on drying (2.ZJ2) 

1.5 per cent to 3,0 per cent, determined on 1.000 g by 
drying in an oven at 105 C, 

ASSAY 

Dissolve 0.350 g in a mixture of 10 mL of anhydrous acetic 
acid R and 20 mL of dioxan R. Titrate with 0.1 M perchloric 
arid using 0.05 mL of crystal violet solution R as indicator 
l mL of 0. / Af perchloric acid is equivalent to 39.74 mg 
ofCiiHaNOrP. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by die general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. J0. 
Control of impurities in for pharmaceutical use): F, G. 




B, 7 , 8-d idehydro-4,5^-epoxy-17 -methy Imorphinan- 3,6-XHdiol 
(morphine). 




C. 7^8*8'-tciradehydro-4 s 5a:4S5'a-diepoxy-3,3 / - 
dimcthoxy-17,17 '-dimethyl-2,2 '-bimorphinanyhha^^-diol 
(codeine dimer), 


D. 7,8-didehydro-2- [(7,Midehydro-4,5 *-epoxy-6x-hydroxy- 
17-methylmorphinan- 3-yl)oxyMi5*-epoxv-3-methoxy-17- 
m ethyl morphiiiBn-6x-ol (3-0- (codein- 2*yl) morphine), 



E. 7,8-didehydro-4,5^-epoxy-3-methoxy-17- 
mcihylmorphinan-6a, 10-diol, 



F. 7,8-didehydro-4,5a-epoxy-3-methoxy-17- 
methylmorphimn-hs, 14-diol, 


A. 7,8-didehydro-4 J 5a-cpoxy-3,6>-dimethoxy-l 7- 
methy I morphinan (me thy Icodeine), 



p*Et* 


G. 6,7,8,14-tctradchydro-4,5a-cpoxy-3,6-climethoxy-17- 
methylmorphinan (thebaine). 
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Codeine Phosphate Sesquihydrate ***** 

* * 

(Ph. Bur , monograph 0075) ** 


H N 



C j sH^NOtPj 1 'A H 2 0 424.4 5913-76-8 

Action and use 

Opioid receptor agonist; analgesic. 

Preparations 
Codeine Linctus 
Paediatric Codeine Linctus 
Codeine Phosphate Oral Solution 
Codeine Phosphate Tablets 

PhEir _____ 

DEFINITION 

7,8-Didehydro-4,5 i-epoxy- 3-meih oxy- 17-methyIrnoiphinan- 
6a-oi phosphate sesquihydrate. 

Content 

98.5 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or small, colourless 
crystals. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First idetitification B t E> F. 

Second identification A, C, D, £, F } G 

A. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25)* 

Test solution Dilute 1.0 mL of solution S (see Tests) to 
100.0 mL with water R, To 25.0 mL of this solution add 
25 mL of water J? then 10 mL of / Af sodium hydroxide and 
dilute to 100.0 mL with water R t 
Spectral range 250-350 nm* 

Absorption maximum At 284 nm. 

Specific absorbance at the absorption maximum About 38 (dried 
substance)* 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Dissolve 0.20 g in 4 mL of water R. Add l mL of 
a mixture of equal volumes of strong sodium hydroxide 
solution R and water R and initiate crystallisation, if necessary, 
by scratching the wall of the tube with a glass rod and 
cooling in iced water. Wash die precipitate with water R and 
dry' at 100-105 C Examine die dried precipitate prepared as 
discs using potassium bromide R, 

Comparison Ph, Eur. reference spectrum of codeine. 

C. Dissolve 0.20 g in 4 mL of water R . Add \ mL of a 
mixture of equal volumes of strong sodium hydroxide solution R 
and water R and initiate crystallisation, if necessary', by 
scratching the wall of the tube with a glass rod and cooling in 
iced water. The precipitate, washed with water R and dried at 
100-105 C, melts {2.2.14) at 155 C to 159 C. 


D. To about 10 mg add 1 mL of sulfuric acid R and 0.05 mL 
of ferric chloride solution R2 and heat on a water-bath, A blue 
colour develops. Add 0,05 mL of n&rie acid R. The colour 
changes to red. 

E. Loss on drying (see Tests)* 

F. Solution S gives reaction (a) of phosphates {2.3, /). 

G. It gives the reaction of alkaloids (2,3J). 

TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 25.0 mL with the same solvent. 

pH (2.2,3) 

4,0 to 5.0 for solution S. 

Specific optica] rotation (2,2,7) 

-98 to -102 (dried substance). 

Dilute 5.0 mL of solution S to 10,0 mL with water R. 

Related substances 

Liquid chromatography (2,2,29). 

Test solution Dissolve 0.100 g of the substance to be 
examined and 0.100 g of sodium octanesulfmate R in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
Reference solution (a) Dissolve 5.0 mg of codeine 
impurity A GRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1,0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference sdutimi (d) To 0.25 mL of the test solution add 
2.5 mL of reference solution (a). 

Column: 

— size: l = 0.25 m, 0 - 4.6 mm; 

— stationary phase: end-capped octyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 1.08 g of sodium octanesulfmate R in a 
mixture of 20 mL of glacial acetic acid R and 250 mL of 
acemmtrik R and dilute to 1000 mL with water R. 

Flow rate 2 mL mtn. 

Detection Spectrophotometer at 245 nm. 

Injection 10 pL. 

Run time 10 times the retention time of codeine. 

Relative retention With reference to codeine (retention 
time - about 6 min): impurity B = about 0.6; 
impurity E = about 0,7; impurity A - about 2,0; 
impurity C = about 2.3; impurity D = about 3.6. 

System suitability Reference solution (d): 

— resolution: minimum 3 between the peaks due to codeine 
and impurity A. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 0.25; 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

-— impurities B } C, £), B: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 
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— sum of impurities other than A: not more than 10 rimes the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (1*0 per cent); 

— disregard limit: 0,5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0*05 per cent). 

Sulfates (2.4.11} 

Maximum 0-1 per cent* 

Dilute 5 ml, of solution S to 20 mL with distilled water R * 
Loss on drying (2.2.31) 

5*0 per cent to 7.5 per cent, determined on 0.500 g by 
drying in an oven at 105 X, 

ASSAY 

Dissolve 0*350 g in a mixture of 10 mL of anhydrous acetic 
add R and 20 mL of d&xan R * Titrate with 0.1 M perchloric 
acid using 0.05 mL of crystal violet solution R as indicator. 

I mL of 0.1 M perchloric add is equivalent to 39.74 mg 
0fC m H 2l NO 7 P. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other 1 unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance* See also 5.10. 
Control of impurities in substances for pharmaceutical use): F t G* 


A. 7,8-d idehydro-4,5a-ep oxy- 3,6ot -di me thoxy-17 - 
mcthylmorphinan (methylcodeine), 


E. 7,8-didehydro-4,53-epoxy- 3 - methoxy- X 7 - 
methylmorphinan-fiot, 10-diol, 


H N 



F. ?,8-didehydro-4j5B-cpoxy-3-methoxy-l 7- 
methyl morph inan-ta, 14-diol, 


,ch 3 

H N 



G, 6,7,8,14- tetradchy dro-4,53-epoxy* 3,6-dime thoxy-17- 
m cthyImorphina n (thebaine) * 

PtiBur 




D. 7,8-didehy dro-2- [{7,8-didehydro-4,53-epoxy-63-hydroxy- 
17-methylmorphinan- 3-yl)oxy)-4,5a-epoxy-3-methoxy-17- 
m ethylm orphinan-6s-oI (3-0-(codcin-2-yl)morphine), 




B. 7, 8 -didehyd n>4 ,5 3-epoxy-17-methylmorp hinan-3, 63 -diol 
(morphine), 



C. 7,7 f ,8,8 , -tetradehydro-4 J 5o£:4 / > 5 ; a-diepoxy-3,3 ; - 
dimethoxy-! 7,1 T'-dimeihyl-aja'-bimorphmanyhbaijb^-diol 
(codeine dimer), 
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Codergocrine Mesilate 

(Ph. Eur. monograph 2060) 



dihydroergocristinfi CwH^NsQhS 
mesilate 


d-dihydroengocryptine C Z 3 i H a 7 U^S 
mesilate 


fWjihydroergocryplIne 

mesilate 



8067-24-1 


Action and use 

Vasodilator. 

PhBm __ ___ 

DEFINITION 
A mixture of: 

— {6ai?,9ifj 1 0mR^N~[(2R,5S, 10a£,1 0h$)-1 Ob-hydroxy-2,5- 
bis(l“methylethyl)-3 J 6-dioxooctahydro-8H-oxazolo[3 J 2- 
a] pyrrol o [2,1 -c] pyrazin- 2-y 1] -7-methyl - 

4 s 6 ,6a, 7,8,9, 10, 1 Oa-octahydroindol o [4, 3-fg] quin ol ine-9- 
carboxamide merhanesulfonate (dihydroergocomine 
mesilate); 

— {6aJ?,9R, i Qa^)-A4(2R,5S,10aS, 1 QbS)-5-benzyl-1Gb- 
hydroxy-2-{ 1 ~m ethylethyl)- 3,6-di oxooctahy dro-8/f- 
oxazolo [3,2-a}pyiTolo[2, I-£]pyrazin-2-yll-7-methyL 

4,6,6a,7,8,9,10,1 Oa-octahydroindolo[4,3-/£] quinoltne-9- 
carboxamide methanesulfonate (dihydroergocristine 
mesilate); 

— {6ai?,97?j 1 Oa RyN- [(2R,5S, 10a £,1 Ob5)-1 Ob-hydroxy-2- 

(1 -methy lethyl) -5 - (2-methylpropy 1) - 3,6-dioxooc tahydro 
8//-oxazolo [3,2-a ] pyrrolo [2,1 ‘C]pyrazin-2-yl]-7-methyl- 
4 , 6 , 6357 , 859 , J 0,10a-oaahydroindolo[4,3*/|r] quinoiine-9- 
carboxamide methanesulfonate (a~dihydrocrgocryptine 
mesilate); 

— (6zR,9Ry l0a/0-N- {{2R,5S, 1 OaS, 1 ObS)-1 Ob-hydroxy^- 
(l-methylethyl)-5-[Cl/f5)-l-methylpropyl]-3,6- 
dioxQoaahydio-8//-oxazolo[3,2-tf ]pyrroIof 2,1 -c]pyrazin-2- 
y 1] -7-me thy 1-4,6,6a,7,8,9,10,I Ga-octahydroindolo[4,3- 

,fe] quino line-9 -carboxamide methanesulfonate fl3- 
dihydroergocrypdne mesilate or epicriptine mesilate). 

Content 

98.0 per cent to 102.0 per cent {dried substance). 

PRODUCTION 

It is considered that alkylsulfonate esters are geno toxic and 
are potential impurities in codergocrine mesilate. 

The manufacturing process should be developed taking into 


consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability and validation. The general 
methods 2.537. Methyl, ethyl and isopropyl methanesulfonate in 
methanesulfonk add, 2.5.38. Methyl, ethyl and isopropyl 
methanesulfonate in active substances and 
2.5.39. Methanesulfonyl chloride in methanesulfomc acid are 
available to assist manufacturers. 

CHARACTERS 

Appearance 

White or yellowish powder. 

Solubility 

Sparingly soluble in water, sparingly soluble to soluble in 
ethanol {96 per cent), slightly soluble in methylene chloride. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 0.20 g of the substance to be examined 
in a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5 mL with the same 
mixture of solvents. 

Reference solution Dissolve 0.20 g of methanesulfomc acid R in a 
mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5 mL with the same 
mixture of solvents. 

Plate TLC silica gel plate R. 

Mobile phase water R t concentrated ammonia R, butanol R, 
acetone R (5:10:20:65 VIVIVIV). 

Application 10 jxL. 

Development Over 2/3 of the plate. 

Drying In a current of cold air for not more than 1 min. 
Detection Spray with a 1 g/L solution of bmnocresol purple R 
in methanol /?, adjusted to a violet-red colour with 0.05 mL 
of dilute ammonia RL 
Drying In a current of hot air at 100 "C. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and colour to the 
principal spot in the chromatogram obtained with the 
reference solution, 

B. Examine the chromatograms obtained in the test for 
composition. 

Results The 4 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
4 principal peaks in the chromatogram obtained with the 
reference solution. 

TESTS 

pH (2.2.3) 

4.2 to 5.2. 

Dissolve 0,10 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Composition 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve 20 mg of the substance to be examined 
in a mixture of 1 volume of anhydrous ethanol R and 
2 volumes of a 10 g/L solution of tartaric acid R and dilute to 
10 mL with the same mixture of solvents. 

Reference solution Dissolve 20 mg of codergocrine mesilate CR$ 
in a mixture of 1 volume of anhydrous ethanol R and 
2 volumes of a 10 gT solution of tartaric acid R and dilute to 
10 mL with the same mixture of solvents. 
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Column: 

— size: l = 0,15 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 Jim). 

Mobile phase methyiamtne R, acetonitrile R, mater R 
(2.5:25:75 ViVfV). 

Flaw rate 1.5 mL/min, 

Detection Spectrophotometer at 280 nm. 

Injection 20 |iL. 

Run time 20 min. 

Elution order Dihydroergocomine> a-dihydroergocryptme, 
dihydroergocri&rinej p-dihydroergocryptine. 

System suitability Test solution: 

— resolution: minimum 3 between any 2 consecutive 
principal peaks. 

Composition: 

— dihydroergocamine: 30,0 per cent to 35,0 per cent; 

— z-dihydroergocryptine: 20,0 per cent to 25.0 per cent; 

— dihydrvergocristine: 30,0 per cent to 35.0 per cent; 

— p-dihydroergoctyptine: 10.0 per cent to 13.0 per cent; 

— disregard limit. 1.0 per Cent, 

Related substances 

Thin-layer chromatography (2.2.27). Perform the test as rapidly 
as possible and protected from direct light. Prepare the test solution 
last and immediately before application an the plate , 

Test solution Dissolve 0,40 g of the substance to be examined 
in a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5.0 mL with the same 
mixture of solvents. 

Reference solution (a) Dissolve 40 mg of dihydroergoemtine 
mesilate CHS m a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 10.0 mL with 
the same mixture of solvents. Dilute 3,0 mL of the solution 
to 50,0 mL with a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R. 

Reference solution (b) To 2.0 mL of reference solution (a), 
add 1,0 mL of a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R. 

Reference solution (e) To 1.0 mL of reference solution (a) 3 add 
2.0 mL of a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R. 

Reference solution (d) To 1.0 mL of reference solution (a), 
add 5,0 mL of a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia i? 3 methanol R % ethyl 
acetate /?, methylene chloride R (1:3:50:50 VIVIVIV). 

Application 10 pL. 

Drying In the dark for 2 min after the application of the last 
solution, 

F/rsr development 3n an unsaturated tank, over 2/3 of the 
plate. 

Drying In a current of cold air for not more than 1 min. 
Second development In an un saturated tank, over 2/3 of the 
plate; use freshly prepared mobile phase. 

Drying In a current of cold air for not more than I min. 
Detection Spray thoroughly with dimethylamimbenzaldehyde 
solution R7 and dry in a current of hot air until the spot in 
the chromatogram obtained with reference solution (d) is 
clearly visible. 


System suitability Test solution: 

* the chromatogram shows at least 3 separated secondary 
spots. 

Limits: 

— any impurity: any spots, a pan from the principal spot, are 
not more intense than the spot in the chromatogram 
obtained with reference solution (a) (0,3 per cent); 
not more than 4 such spots are more intense than the 
spot in the chromatogram obtained with reference 
solution (c) (0.1 per cent) and 2 of these may be more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0,2 per cent). 

Loss on drying (2.2.32) 

Maximum 5,0 per cent, determined on 0.500 g by drying at 
120 C under high vacuum, 

ASSAY 

Dissolve 0,500 g in 60 mL of pyridine J?, Pass a stream of 
nitrogen R over the surface of the solution and titrate with 
0.1 M tetrabutylammonium hydroxide y determining the 
end-point potentiometrieally {2,22®, 

I mL of 0.1 M wmbutylammonium hydroxide is equivalent to 
68.04 mg of codergocrme mesilate (average = 680), 

STORAGE 

Protected from light. 

__ _____ PtiEif 


Farmed Cod-liver Oil * * 

nr * 

(Ph. Eur. monograph 2398) ** 

Action and use 

Source of vitamins A and D. 

PhEir _ 

DEFINITION 

Purified fatty oil obtained from the fresh livers of fanned cod, 
Gadus morhua L., solid substances being removed by cooling 
and filtering. 

Content 

— sum of the contents of EPA and DMA (expressed as 
triglycerides): 10.0 per cent to 28,0 per cent; 

— vitamin A: 50 IU (15 pg) to 500 IU (150 pg) per gram; 

— vitamin D 3 : maximum 50 IU (L3 pg) per gram. 

A suitable antioxidant may be added, 

PRODUCTION 

The fish shall only be given feed with a composition that is 
in accordance with the relevant European Union or other 
applicable regulations. 

The content of dioxins and dioxin-like PCBs 
(polychlorinated biphenyls) is controlled using methods and 
limits in accordance with the requirements set in the 
European Union or other applicable regulations. 

CHARACTERS 

Appearance 

Clearj pale yellowish liquid. 

Solubility 

Practically insoluble in water 3 miscible with light petroleum, 
slightly soluble in ethanol (96 per cent). 
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173.4 173.2 173,0 172.8 172.6 172.4 172.2 172.0 171.8 PP™ 

L a 08:4 2, a EPA 3. p CI&4 4. p EPA 5. a DHA 6. P QUA 


Figure 2398.-L “ U C NMR spectrum ; carbonyl region of farmed coddiver oil 


IDENTIFICATION 

A. Examine the n C NMR spectra obtained in the test for 
positional distribution (p(2)-acyl) of fatty adds (see Tests), 
The spectra contain peaks between 172 ppm and 173 ppm 
with shifts similar to those in the spectrum shown in 
Figure 2398.-1, 

The positional distribution (J) (2)-acyl) for cervonic 
(doeosahexaenoic) acid (C22:6 n-3; DHA), timnodonic 
(eicosapentaenoic) acid (C20;5 n-3; EPA) and moroctic acid 
(08:4 n-3) complies with the limits. 

B. Linoldc add (sec Tests). 

TESTS 

Acid value (2.5. 1) 

Maximum 2.0. 

Anisidine value ( 2.5.36 ) 

Maximum 10.0. 

Peroxide value (2.5.5, Method B) 

Maximum 5.0. 

Unsaponifiabfe matter (2,5,7) 

Maximum 1.5 per cent, determined on 2.0 g, and extracting 
with 3 quantities, each of 50 mL, of peroxide-free ether R, 

Stearin 

Heat at least 10 mL to 60-90 C then allow to cool for 3 h 
in a bath of iced water or a thermostatically controlled bath 
at 0 ± 0,5 °C. If necessary, to eliminate insoluble matter, 
filter the sample after heating. The sample remains dear. 

Positional distribution (|3(2)-acyl) of fatty acids 

Nuclear magnetic resonance spectrometry (2,23J). 


Test solution Dissolve 190-210 mg of the substance to be 
examined in 500 pL of deuierated chloroform f?. Prepare at 
least 3 samples and examine within 3 days. 

Apparatus High-resolution FT-NMR spectrometer operating 
at minimum 300 MHz. 

Acquisition of i J C NMR spectra The following parameters may 
be used: 

— sweep width: 200 ppm (-5 ppm to 195 ppm); 

— irradiation frequency offset 95 ppm; 

— time domain: 64 K; 

—- pulse delay : 2 s; 

— pulse program : zgig 30 (inverse gated, 30~ excitation 
pulse); 

— dummy scam: 4; 

— number of scam : 4096. 

Processing and plotting The following parameters may be used: 

— size. 64 K (zero-filling); 

— window multiplkazimi : exponential; 

— Lorentzian broadening factor. 0.2 Hz. 

Use the CDC1 5 signal for shift referencing. The shift of the 
central peak of the 1:1:1 triplet is set to 77,16 ppm. 

Plot the spectral region 6 I7L5-173.5 ppm. Compare the 
spectrum with the spectrum shown in Figure 2398,-1. 

The shift values lie within the ranges given in Table 2398.-1. 
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L €14:0 

2. C15H) 

3. Cl6:0 

4. €16:1 n-7 


1 016:4 Thi 
6. €18:0 
7 k C IS: 1 n-9 
8. C IS: 1 n 7 


9, C10:2 n* 

10 C1S:3 n-3 
It C 18:4 i>3 
12. C20:l n-11 


13k €20:1 rv-9 

14. 020:1 n-7 

15. €20:2 n-0 

16. €20:4 r>-6 


17. €20:3 r v3 

18. 020:4 tv-3 

19. €20:5 e>-3 

20. €22:1 rvll 


21. €22:1 n-9 

22. €21:5 n3 

23. €22:5 n-3 

24. €22:6 n-3 


Figure 2398.-2. - Chromatogram for the test for composition of fatty acids of farmed cod-liver oil 


Table 2398.-1. 

- Shift values 

sitiii 

Shift nn£e (ppm} 

JS DHA 

172.05 - 172.09 

a DHA 

172.43 - 172.47 

P EPA 

172,52 - 172.56 

a EPA 

172,90 -172.94 

0 €18:4 

172.56 - 172,60 

a C18:4 

172.95 - 172.99 


System suitability. 

— signal-lo-mise ratio : minimum 5 for the smallest relevant 
peak corresponding to a Cl8:4 signal (in the 

range 6 172.95-172.99 ppm); 

— peak width at half-heighr, maximum 0.02 ppm for the 
centra] CDC1 3 signal (at 6 77.16 ppm). 

Calculation of positional distribution (ft (2)-acyl) Use the 
following expression: 

100 X0 

a+0 

a - peak area of the corresponding ot-carbonyl peak; 

ft ~ peak area of p-carbonyl peak from C22:6 n-3, 

C20;5 n-3 or Cl8:4 n-3, respectively. 


Limits: 

— positional distribution 0(2)-acyl)'. 

— ccwonic (docosahexaetwic) add (C22:6 n-3; DMA) : 

71 per cent to 81 per cent; 

— timmdonk (eicosapemaenoic) add (C20:5 n-3 EPA)\ 

32 per cent to 40 per cent; 

— morocric add (Cl 8:4 n-3): 28 per cent to 38 per cent. 

Composition of fatty adds (2,4,29) 

For identification of the peaks, see the chromatogram shown 
in Figure 2398.-2, 

The 24 largest peaks of the methyl esters account for more 
than 90 per cent of the total area (these correspond to, in 
common elution order: 14:0, 15:0, 16:0, 16:1 n-7, 16:4 n-t, 
18:0, 18:1 n-9, 18:1 n-7, 18:2 n-6, 18:3 n-3, 18:4 n-3, 

20:1 n-11, 20:1 n-9, 20:1 n-7, 20:2 n-6, 20:4 n-6, 20:3 n-3, 
20:4 n-3, 20:5 n-3, 22:1 n-11, 22:1 n-9, 21:5 n-3, 22:5 n-3, 
22:6 n-3), 

Linoleic acid ( 2. 4.29) 

3.0 per cent lo 1L0 per cent. 

ASSAY 

EPA and DHA (2.4.29) 

See the chromatogram shown in Figure 2398.-2, 
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Vitamin A 

Carry out the test as rapidly as possible, avoiding exposure to 
actinic tight and air } oxidising agents, oxidation catalysts (for 
example, copper and iron) and acids. 

Use method A, If method A is found not to be valid, use 
method B. 

METHOD A 

Ultraviolet absorption spectrophotometry (2,2.25). 

Test solution To l .00 g in a round-bottomed flask, add 3 mL 
of a freshly prepared 50 per cent m/m solution of potassium 
hydroxide R and 30 mL of anhydrous ethanol R. Boil under 
reflux in a current of nitrogen R for 30 min. Cool rapidly and 
add 30 mL of water /?. Extract with 50 mL of ether R. Repeat 
the extraction 3 times and discard the lower layer after 
complete separation. Wash the combined upper layers with 
4 quantities, each of 50 mL of water /?, and evaporate to 
dryness under a gentle current of nitrogen R at a temperature 
not exceeding 30 C or in a rotary evaporator at a 
temperature not exceeding 30 G under reduced pressure 
(water ejector). Dissolve the residue in sufficient 2- 
propanol Rl to give an expected concentration of vitamin A 
equivalent to 10-15 IU/mL. 

Measure the absorbances of the solution at 300 nm, 310 nm, 
325 nm and 334 nm and at the w avelength of maximum 
absorption with a suitable spectrophotometer in specially 
matched 1 cm cells, using 2-pmpanol Rl as the compensation 
liquid. 

Calculate the content of vitamin A, as all-rruMr-retinol, in 
International Units per gram, using the following expression: 


b x 


1821 

—"■ - x V 

100m 


^325 

m 

V 

1821 


- absorbance at 325 nm; 

= mass of the substance to be examined, in 
grams; 

= total volume of solution containing 10-15 IU of 
vitamin A per millilitre; 

= conversion factor for the specific absorbance of 
alI-rm«i-retinol, in International Units. 


The above expression can be used only if A J2 s has a value 
not greater than Ayi %^ irr /0.970, where A 32 5 ,cott is the 
corrected absorbance at 325 nm and is given by the following 
equation: 


Aaas.corr ^ O.8I5A325 — 2.555A3 ,iq — 4.26OA314 


A Designates the absorbance at the wavelength indicated by 
the subscript. 

If A 32 5 has a value greater than A^^m /Q-97G, calculate the 
content of vitamin A using the following expression: 


* *821 „ 
100m 


The assay is not valid unless: 

— the wavelength of maximum absorption lies between 
323 nm and 327 nm; 

— the absorbance at 300 nm relative to that at 325 nm is at 
most 0.73. 

METHOD B 

liquid chromatography (2.2.29). 

Test solution Prepare duplicates. To 2.00 g in a round- 
bottomed flask, add 5 mL of a freshly prepared 100 g/L 


solution of ascorbic acid R, 10 mL of a freshly prepared 
800 g/L solution of potassium hydroxide R and 100 mL of 
anhydrous ethanol R , Boil under a reflux condenser on a 
water-bath for 15 min. Add 100 mL of a 10 g/L solution of 
sodium chloride R and cool. Transfer the solution to a 500 mL 
separating funnel, rinsing the round-bottomed flask with 
about 75 mL of a 10 g/L solution of sodium chloride R and 
then with 150 mL of a mixture of equal volumes of ether R 
and light petroleum RL Shake for I min. When the layers 
have separated completely, discard the lower layer and wash 
the upper layer, first with 50 mL of a 30 g/L solution of 
potassium hydroxide R in a 10 per cent V/V solution of 
anhydrous ethanol R and then with 3 quantities, each of 
50 mL, of a 10 g/L solution of sodium chloride R , Filter the 
upper layer through 5 g of anhydrous sodium sulfate if on a 
fast Alter paper into a 250 mL flask suitable for a rotary 
evaporator. Wash the funnel with 10 mL of fresh extraction 
mixture, filter and combine the upper layers. Distil them at a 
temperature not exceeding 30 C under reduced pressure 
(water ejector) and fill w r ith nitrogen R when evaporation is 
completed. Alternatively, evaporate the solvent under a gentle 
current of nitrogen R at a temperature not exceeding 30 
Dissolve the residue in 2-propanol R y transfer to a 25 mL 
volumetric flask and dilute to 25 mL w f ith 2-propanol R. 
Gentle heating in an ultrasonic bath may be required, A large 
fraction of the white residue is cholesterol, constituting 
approximately 50 per cent m/m of the unsaponifiable matter of 
cod-lwer oil 

Reference solution (a) Prepare a solution of retinol acetate CRS 
in 2-propanol R! so that I mL contains about 1000 IU of all- 
/rans-rerinol. 

The exact concentration of reference solution (a) is assessed 
by ultraviolet absorption spectrophotometry (2.2.25). Dilute 
reference solution (a) with 2-propanol Rl to a presumed 
concentration of 10-15 IU/mL and measure the absorbance 
at 326 nm in matched 1 cm cells using 2-propanol Rl as the 
compensation liquid. 

Calculate the content of vitamin A in International Units per 
millilitre of reference solution (a) using the following 
expression, taking into account the assigned content of retinol 
acetate CRS: 


Aj26 

V, 

V 2 
1900 

Reference solution (b) Proceed as described for the test 
solution but using 2.00 mL of reference solution (a) in place 
of the substance to be examined. 

The exact concentration of reference solution (b) is assessed 
by ultraviolet absorption spectrophotometry (2.2.25). Dilute 
reference solution (b) with 2-pmpanol Rl to a presumed all- 
ittmj-retino] concentration of 10-15 IU/mL and measure the 
absorbance at 325 nm in matched 1 cm ceils using 2- 
propanol Rl %s the compensation liquid. 

Calculate the content of all-/ram-retinol in International 
Units per millilitre of reference solution (b), using the 
following expression: 


^320 x 


1900 x V 2 
100 x Vi 


absorbance at 326 nm; 

volume of reference solution (a) used; 

volume of the diluted solution; 

conversion factor for the specific absorbance of 

retinol acetate CRS y in International Units. 


^325 x 


1821 X Vi 


100 x V 4 
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A $25 - absorbance at 325 nm; 

- volume of the diluted solution; 

V 4 — volume of reference solution (b) used; 

1821 = conversion faaor for the specific absorbance of 

ail-tranr-retinol, in International Units. 

Column: 

— size: l - 0.25 m, 0 - 4.6 mm; 

— stationary phase : octadecylstlyl silica gel for chromatography R 
(5-10 |im). 

Mobile phase water R* methanol R (3:97 VIV)* 

Flow rate 1 mlimin* 

Detection Spectrophotometer at 325 nn ( 

Injection 10 glq inject in triplicate the test solution and 
reference solution (b)* 

Retention time All-marcs-retinol - 5 ± 1 min. 

System suitability: 

— the chromatogram obtained with the test solution shows a 
peak corresponding to the peak due to all-rram-retmol in 
the chromatogram obtained with reference solution (b); 

— the results obtained with the duplicate test solutions do 
not differ by more than 5 per cent; 

— the recovery of all-trany-retinol in reference solution (b) as 
assessed by direct absorption spectrophotometry is greater 
than 95 per cent. 

Calculate the content of vitamin A using the following 
expression: 


A\ x 


CxV 

4 3 



A i = area of the peak due to all-rram-retinol in the 
chromatogram obtained with the test solution; 

A 2 = area of the peak due to all-irarcs-retino! in the 
chromatogram obtained with reference solution 
(b); 

C = concentration of retinol acetate CRS in reference 

solution (a) as assessed prior to the saponification, 
in International Units per millilitre (= 1000 
lU/mL); 

V - volume of reference solution (a) treated (2*00 
mL); 

m - mass of the substance to be examined in the test 
solution (2.00 g). 

Vitamin D; 

Liquid chromatography {2.2.29), Carry out the assay as rapidly 
as possibky avoiding exposure to actinic light and air. 

Internal standard solution Dissolve 0.50 mg of 
ergoccddferof CRS in 100 mL of anhydrous ethanol R, 

Test solution (a) To 4.00 g in a round-bottomed flask, add 
5 mL of a freshly prepared 100 g/L solution of ascorbic 
add R) 10 mL of a freshly prepared 800 g/L solution of 
potassium hydroxide R and 100 mL of anhydrous ethanol R. 

Boil under a reflux condenser on a water-bath for 30 min. 
Add 100 mL of a 10 g/L solution of sodium chloride R and 
cool the solution to room temperature. Transfer the solution 
to a 500 mL separating funnel, rinsing the round-bottomed 
flask w r ith about 75 mL of a 10 g/L solution of sodium 
chloride R and then with 150 mL of a mixture of equal 
volumes of ether R and light petroleum RL Shake for 1 min. 
When the layers have separated completely, discard the lower 
layer and wash the upper layer, first with 50 mL of a 30 g/L 
solution of potassium hydroxide if in a 10 per cent VfV 
solution of anhydrous ethanol R y and then with 3 quantities, 
each of 50 mL, of a 10 g/L solution of sodium chloride R. 


Filler the upper layer through 5 g of anhydrous sodium 
sulfate R on a fast filter paper into a 250 mL flask suitable for 
a rotary evaporator. Wash die funnel with 10 mL of fresh 
extraction mixture, filter and combine the upper layers. Distil 
them at a temperature not exceeding 30 C under reduced 
pressure (w T ater ejector) and fill with nitrogen R when 
evaporation is completed. Alternatively, evaporate the solvent 
under a gentle current of nitrogen if at a temperature not 
exceeding 30 X. Dissolve the residue in 1.5 mL of the 
mobile phase described under Purification. Gentle heating in 
an ultrasonic bath may be required. A large fraction of the 
white residue is cholesterol, constituting approximately 50 per cent 
mfm of the unsaponifiable matter of cod-liver oil , 

Test solution (b) Prepare duplicates. To 4.00 g add 2.0 mL of 
the internal standard solution and proceed as described for 
test solution (a). 

Reference solution (a) Dissolve 0.50 mg of chokcakiferol CRS 
in 100,0 mL of anhydrous ethanol R. 

Reference solution (b) In a round-bottomed flask, add 2.0 mL 
of reference solution (a) and 2,0 mL of the internal standard 
solution and proceed as described for test solution (a). 

PURIFICATION 

Column : 

— size: l ~ 0*25 m, 0 = 4.6 mm; 

— stationary! phase: nitrile silica gel for chromatography R 
(10 pm). 

Mobile phase isoamyl alcohol R y hexane R (1*6:98.4 VfV). 

Flow rate 1.1 mUmtn. 

Detection Spectrophotometer at 265 nm. 

Injection 350 pL of reference solution (b) and test 
solutions (a) and (h). Col lea each eluate from 2 min before 
until 2 min after the retention time of cholecaldferol, in a 
ground-glass-stoppered tube containing 1 mL of a 1 g/L 
solution of butylhydroxytolnene R in hexane R. Evaporate 
separately to dryness at a temperature not exceeding 30 C 
under a gentle current of nitrogen R. Dissolve each residue in 
1.5 mL of acetonitrile R. 

DETERMINATION 

Column: 

— size: / = 0*15 m, 0 = 4.6 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 
(5 pm). 

Mobile phase phosphoric add R> 96 per cent VfV solution of 
acetonitrile R (0,2:99*8 V!V), 

Flow rate L0 mL/min, 

Detection Spectrophotometer at 265 nm. 

Injection 2 quantities not exceeding 200 pL of each of the 
3 solutions obtained under Purification. 

System suitability: 

— resolution: minimum 1 *4 between the peaks due to 
ergocalciferol and cholecaldferol in the chromatogram 
obtained with reference solution (b); 

— the results obtained with the test solution (b) duplicates 
do not differ by more than 5 per cent. 

Calculate the content of vitamin D 3 in International Units 
per gram using the following expression, taking into account 
the assigned content of cholecaldferol CRS: 


j4g 


As 




x Aa 


m 2 V-2 
x — x —- x 4Q 
mi Vi 





1-636 Cod-liver Oil (Type A) 


2017 


mj - mass of the sample in test solution (b> 3 in grams; 

m 2 - total mass of cholecakifewl CRS used for the 

preparation of reference solution (a), in 
miCTTOgrams (500 pg); 

Ai - area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with test solution 
(a); 

A 2 = area (or height) of the peak due to cholecalriferol 
in the chromatogram obtained with test solution 
(M> 

As = area (or height) of the peak due to ergocaldferol 
in the chromatogram obtained with reference 
solution (b); 

A 4 — area (or height) of the peak due to ergocaldferol 
in the chromatogram obtained with test solution 

CM; 

A 5 = area (or height) of a possible peak in the 

chromatogram obtained with test solution (a) with 
the same retention time as the peak co-eluting 
with ergocaldferol in test solution (b); 

A 6 = area (or height) of the peak due to cholecalciferol 

in the chromatogram obtained with reference 
solution (b); 

V 1 - total volume of reference solution CM (100 mL); 

V 2 - volume of reference solution (a) used for 

preparing reference solution (b) (2.0 mL), 


STORAGE 

In an airtight and well-filled container* protected from light. 

If no antioxidant is added, store under an inert gas. 

Once the container has been opened* its contents are used as 
soon as possible and any pan of the contents not used at 
once is protected by an atmosphere of inert gas. 

LABELLING 

The label states: 

— the concentration of EPA and DHA as a sum; 

— the number of International Units of vitamin A per gram; 

— the number of International Units of vitamin D 3 per 
gram. 

____ PttEur 


Cod-liver Oil (Type A) 

** 

(Ph, Bur . monograph 1192) * 

Action and use 

Source of vitamins A and D, 

Each IU of vitamin is equivalent to 0.025 \xg of 

colecaldferol. 

PftEur^ _ 

DEFINITION 

Purified fatty oil obtained from the fresh livers of wild cod* 
Gacius morhua L. and other species of Gadidae> solid 
substances being removed by cooling and filtering. A suitable 
antioxidant may be added. 

Content 

— vkcunin A: 600 IU (180 pg) to 2500 IU (750 |ig) per 
gram; 

— vitamin Df. 60 IU (1,5 pg) to 250 RJ (6,25 pg) per gram. 

PRODUCTION 

The content of dioxins and dioxin-like PCBs 
(polychlorinated biphenyls) is controlled using methods and 


limits in accordance with the requirements set in the 
European Union or other applicable regulations. 

CHARACTERS 

Appearance 

Clear, yellowish liquid. 

Solubility 

Practically insoluble in water, miscible with light petroleum, 
slightly soluble in ethanol (96 per cent), 

IDENTIFICATION 

First identification A f B, C 
Second identification G* D 

A. In the assay for vitamin A using method A, the rest 
solution shows an absorption maximum (2.2,25) at 

325 ± 2 am. In the assay for vitamin A using method B, the 
chromatogram obtained with the test solution shows a peak 
corresponding to the peak due to all-mms-retinol in the 
chromatogram obtained with the reference solution, 

B. In the assay for vitamin D 3 > the chromatogram obtained 
with test solution (a) shows a peak corresponding to the peak 
due to cholecalciferol in the chromatogram obtained with 
reference solution (b), 

C. Composition of fatty acids (see Tests), 

D. To 0.1 g add 0,5 mL of methylene chloride R and 1 mL of 
antimony mchbride solution R. Mix, A deep blue colour 
develops in about 10 s, 

TESTS 

Appearance 

The substance to be examined is not more intensely coloured 
than a reference solution prepared as follows: to 3,0 mL of 
red primary solution add 25.0 mL of yellow primary solution 
and dilute to 50.0 mL with a 10 g/L solution of hydrochloric 
acid R (2.2.2, Method IF). 

Relative density (2.2.5) 

0.917 to 0,930. 

Refractive index (2,2.6) 

1.477 to 1.484. 

Acid value (2.5T) 

Maximum 2,0. 

Anisidine value (2.5.16) 

Maximum 30.0. 

Iodine value (2,5.4, Method B) 

150 to 180. 

Use starch solution R2 . 

Peroxide value (2.5.5j Method B) 

Maximum 10.0. 

Unsaponifiable matter (2.5,7) 

Maximum 1.5 per cent, determined on 2,0 g, and extracting 
with 3 quantities, each of 50 mL, of peroxide-free ether R. 

Stearin 

Heat at least 10 mL to 60-90 C then allow to cool for 3 h 
in a bath of iced water or a thermostatically controlled bath 
at 0 ± 0.5 C. If necessary* to eliminate insoluble matter, 
filter the sample after heating. The sample remains clear. 

Composition of fatty acids 

Gas chromatography (2.2.28)- 
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Composition of fatty acids. Gas chromatography (2,2.28). 

Trivial name of 

Nomenclature 

Lower limit 

Upper limit 

fatty add 


area 

area 


(per cent) 

(per cent) 

Saturated fatty acids: 

MyrUtk add 

U'0 

2.0 

6,0 

Palmitic acid 

16:0 

7.0 

14.0 

Stearic add 

18:0 

1.0 

4.0 

Mono-unsaturatcd fatty acids: 



Palmitoidc add 

16:1 n-7 

4.5 

1\5 

cij'Vacccnic acid 

18:1 n-7 

2.0 

7.0 

Oleic acid 

18:1 n-9 

12.0 

21.0 

Gadoicic add 

20:1 n-lt 

1.0 

5.5 

Condole acid 

20:1 n-9 

5.0 

17.0 

Erode acid 

22; 1 n-9 

0 

LS 

Cetoidc add 
<22.1 n-11) 

22:1 n-U+13 

5.0 

12.0 

Poly-urtsatumted fatty acids: 



Unoleic add 

18:2 n-6 

0.5 

3,Q 

a-Linolenic add 

18:3 n-3 

0 

2,0 

Moroctic acid 

18:4 n-3 

0.5 

4.5 

Timnudonk 
(ekosapemaenofc) 
acid (EPA) 

20;S n-3 

7.0 

16.0 

Cervonie 

[docosahexaeno ic) 
acid (DHA) 

22:6 n-3 

6.0 

16.0 


Test solution Introduce about 0.45 g of the substance to be 
examined into a 10 mL volumetric flask, dissolve in hexane R 
containing 50 mg of butythydmxytoluene R per litre and dilute 
to 10.0 mL with the same solvent. Transfer 2.0 mL of this 
solution into a quartz tube and evaporate the solvent with a 
gentle current of nitrogen R. Add 1.5 mL of a 20 g/L solution 
of sodium hydroxide R in methanol K, cover with nitrogen R y 
cap tightly with a polytetrafiuoroethylene-lined cap, mix and 
heat on a water-bath for 7 min. Cool, add 2 mL of boron 
trichloride-methanol solution R> cover with nitrogen cap 
tightly, mix and heat on a water-bath for 30 min. Cool to 
40-50 C, add 1 mL of trimethylpemane R, cap and vortex or 
shake vigorously for at least 30 s. Immediately add 5 mL of 
saturated sodium chloride solution R, cover with nitrogen /?, cap 
and vortex or shake vigorously for at least 15 s. Allow the 
upper layer to become clear and transfer it to a separate 
tube. Shake die methanol layer once more with I mL of 
trimethylpemane R and combine the trim ethyl pentane extracts, 
Wash the combined extracts with 2 quantities, each of 1 mL, 
of -water R and dry over anhydrous sodium sulfate R> Prepare 
2 solutions for each sample. 

Column: 

— material: fused silica; 

— size. I = 30 m, 0 = 0.25 mm; 

— stationary phase, macmgol 20 000 R (film thickness 
0.25 pm). 

Carrier gas hydrogen for chromatography R or helium for 
chromatography R, where oxygen scrubber is applied. 

Split ratio 1:200, 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

0-55 

170-1 225 


55-75 

225 

Injection port 


250 

Detector 


2S0 


Detection Flame ionisation. 

Injection 1 pL, twice. 

System suitability*: 

— the 15 fatty adds to be tested are satisfactorily identified 
from the chromatogram shown in Figure 1192.-1; 

— injection of a mixture of equal amounts of methyl 
pal nutate R, methyl stearate R> methyl arachidate R and 
methyl behenate R gives area percentages of 24.4, 24.8, 
25.2 and 25.6 (± 0.5 per cent), respectively; 

- resolution: minimum 1.3 between the peaks due to methyl 
oieate and methyl efr-vaccenate; the resolution between 
the pair due to methyl gadoleatc and methyl gondoate is 
sufficient for purposes of identification and area 
measurement. 

Calculate the area per cent for each fatty add methyl ester 
using the following expression: 

IT x 100 

At 

A x = peak area of fatty add jq 

A t ~ sum of the peak areas (up to C22:6 n-3). 

The calculation is not valid unless; 

— the total area is based only on peaks due solely to fatty 
acid methyl esters; 

— the number of fatty acid methyl ester peaks exceeding 
0.05 per cent of the total area is at least 24; 

— the 24 largest peaks of the methyl esters account for more 
than 90 per cent of the total area (these correspond to, in 
common elution order: 14:0, 15:0, 16:0, 16:1 n-7, 

16:4 n~l, 18:0, 18:1 n-9, 18:1 n-7, 18:2 n-6, 18:3 n-3, 
18:4 n-3, 20:1 n-11, 20:1 n-9, 20:1 n-7, 20:2 n-6, 20:4 
n-6, 20:3 n-3, 20:4 n-3, 20:5 n-3, 22:1 n-11, 22:1 n-9, 
21:5 n-3, 22:5 n-3, 22:6 n-3). 

ASSAY 
Vitamin A 

Carry' out the test as rapidly as possible, avoiding exposure to 
actinic light and air, oxidising agents , oxidation catalysts (for 
example, copper and iron) and acids , 

Use method A. If method A is found not to be valid, use 
method B. 

METHOD A 

Ultraviolet absorption spectrophotometry (2.2.25). 

Test solution To 1.00 g in a round-bottomed flask, add 3 mL 
of a freshly prepared 50 per cent m/m solution of potassium 
hydroxide R and 30 mL of anhydrous ethanol R, Boil under 
reflux in a current of nitrogen R for 30 min. Cool rapidly and 
add 30 mL of water R . Extract with 50 mL of ether R. Repeat 
the extraction 3 times and discard the lower layer after 
complete separation. Wash the combined upper layers with 
4 quantities, each of 50 mL, of water R, and evaporate to 
dryness under a gentle current of nitrogen R at a temperature 
not exceeding 30 C or in a rotary evaporator at a 
temperature not exceeding 30 3 C under reduced pressure 
(water ejector). Dissolve the residue in sufficient 2- 
pmpanol RI to give an expected concentration of vitamin A 
equivalent to 10-15 IU/mL, 

Measure the absorbances of the solution at 300 nm, 310 nm, 
325 nm and 334 nm and at the wavelength of maximum 
absorption with a suitable spectrophotometer in specially 
matched 1 cm cells, using 2-propanol R J as the compensation 
liquid. 

Calculate the content of vitamin A, as all-mms-retinol, in 
International Units per gram, using the following expression: 
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Figure 1192**1. - Chromatogram for the test for composition of fatty acids of coddwer oil (type A) 


Am* * 


1821 
100 m 


x V 


^325 

m 

V 

1821 


= absorbance at 325 nm; 

= mass of the substance to be examined* in 
grams; 

- total volume of solution containing 10-15 1U of 
vitamin A per millilitre; 

= conversion factor for the specific absorbance of 
all-frara-retinol, m International Units. 


The above expression can be used only if has a value 
not greater than where cm the 

corrected absorbance at 325 nm and is given by the following 
equation: 


^sas.corr — 6.815j4aj5 — 2.555A3 iq — 4 . 26 OA 334 


A Designates the absorbance at the wavelength indicated by 
the subscript, 

IfA^s has a value greater than calculate the 

content of vitamin A using the following expression: 

- 1821 „ 

Am - eorr * 100m * V 


The assay is not valid unless: 

— the wavelength of the maximum absorption lies between 
323 nm and 327 nm; 

— the absorbance at 300 nm relative to that at 325 nm is at 
most 0,73, 

METHOD B 

Liquid chromatography (2,2,29). 

Test solution Prepare duplicates. To 2,00 g in a round- 
bottomed flask* add 5 mL of a freshly prepared 100 g/L 
solution of ascorbic add ft 10 mL of a freshly prepared 
800 g/L solution of potassium hydroxide R and 100 mL of 
anhydrous ethanol R , Boil under a reflux condenser on a 
water-bath for 15 min. Add 100 mL of a 10 g/L solution of 
sodium chloride R and cool Transfer the solution to a 500 mL 
separating funnel* rinsing the round-bottomed flask with 


about 75 mL of a 10 g/L solution of sodium chloride R and 
then with 150 mL of a mixture of equal volumes of ether R 
and light petroleum RI. Shake for 1 min. When the layers 
have separated completely, discard the lower layer and wash 
the upper layer, first with 50 mL of a 30 g/L solution of 
potassium hydroxide R in a 10 per cent VIV solution of 
anhydrous ethanol R and then with 3 quantities, each of 
50 mL, of a 10 gL solution of sodium chloride R. Filter the 
upper layer through 5 g of anhydrous sodium stdfate R on a 
fast filter paper into a 250 mL flask suitable for a rotary 
evaporator. Wash the funnel with L0 mL of fresh extraction 
mixture, filter and combine the upper layens. Distil them at a 
temperature not exceeding 30 C under reduced pressure 
(water ejector) and fill with nitrogen R when evaporation is 
completed. Alternatively, evaporate the solvent under a gentle 
current of nitrogen R at a temperature not exceeding 30 C, 
Dissolve the residue in 2-propanol ft transfer to a 25 mL 
volumetric flask and dilute to 25 mL with 2-propanol R. 
Gentle heating in an ultrasonic bath may be required. A large 
fraction of the white residue is cholesterol, constituting 
approximately 50 per cent m/m of the umapemifiahk matter of 
cod-liver oil 

Reference solution (a) Prepare a solution of retinol acetate CRS 
in 2-propanol Rl so that I mL contains about 1000 IU of all- 
rram-retinol. 

The exact concentration of reference solution (a) is assessed 
by ultraviolet absorption spectrophotometry (2.2,25), Dilute 
reference solution (a) with 2-propanol Rl to a presumed 
concentration of 10-15 IU/mL and measure the absorbance 
at 326 nm in matched 1 cm cells using 2-propanol Rl as the 
compensation liquid. 

Calculate the content of vitamin A in International Units per 
millilitre of reference solution (a) using the following 
expression, taking into account the assigned content of retinol 
acetate CRS\ 


A 1900 x V 2 
Aa26 x 100 x Vi 

A ^26 - absorbance at 326 nm; 

Fj = volume of reference solution (a) used; 
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V 2 = volume of the diluted solution; 

1900 = conversion factor for the specific absorbance of 

retina} acetate CRS, in International Units. 

Reference solution (h) Proceed as described for the test 
solution but using 2.00 mL of reference solution (a) in place 
of the substance to be examined. 

The exact concentration of reference solution (b) is assessed 
by ultraviolet absorption spectrophotometry (2.2,25). Dilute 
reference solution (b) with 2-propand RI to a presumed atl- 
franr-retinol concentration of 10-15 lU/mL and measure the 
absorbance at 325 nm in matched I cm cells using 2- 
propanol Rl as the compensation liquid. 

Calculate the content of all-mms-retinol in International 
Units per millilitre of reference solution (b), using the 
following expression: 


x 


1821 x K 3 
100 x V 4 


A 3 25 - absorbance at 325 nm; 

= volume of the diluted solution; 

V 4 = volume of reference solution (b) used; 

1821 = conversion factor for the specific absorbance of 

all-rrauw-retinol, in International Units. 

Column: 

— size. / “ 0,25 m, 0 = 4,6 mm; 

— stationary* phase: octadecvlsilyl silica gel for chromatography R 
(5-10 pm). 

Mobile phase water R, methanol R (3:97 ViV). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 325 nm. 

Infection 10 pL; inject in triplicate the test solution and 

reference solution (b). 

Retention time All-mms-retinol - 5 ± 1 min. 

System suitability: 

— the chromarogram obtained with the test solution shows a 
peak corresponding to the peak due to alUrram-rerinol in 
the chromatogram obtained with reference solution (b); 

— the results obtained with the duplicate test solutions do 
not differ by more than 5 per cent; 

— the recovery of ali-rram-retinol in reference solution (b) as 
assessed by direct absorption spectrophotometry is greater 
than 95 per cent. 

Calculate the content of vitamin A using the following 

expression: 


Ai x 


CxV 

A 2 


x 


1 _ 

m 


A j - area of the peak due to all-tajrtf-retinol in the 
chromatogram obtained with the test solution; 

A 2 = area of the peak due to all-iram-retinol in the 
chromatogram obtained with reference solution 

Ob); 

C = concentration of retinol acetate CRS in reference 

solution (a) as assessed prior to the saponification, 
in International Units per millilitre (= 1000 
IU/mL); 

V = volume of reference solution (a) treated (2.00 
mL); 

iff = mass of the substance to be examined in the test 
solution (2.00 g). 


Vitamin D, 

Liquid chromatography (2.2.29). Carry out the assay as rapidly 
as possible, avoiding exposure to actinic light and air. 

Internal standard solution Dissolve 0.50 mg of 
ergocalciferol CRS in 100 mL of anhydrous ethanol R. 

Test solution (a) To 4.00 g in a round-bottomed flask, add 
5 mL of a freshly prepared 100 g/L solution of ascorbic 
acid R> 10 mL of a freshly prepared 800 g/L solution of 
potassium hydroxide R and 100 mL of anhy drous ethanol R. 

Boil under a reflux condenser on a water-bath for 30 min. 
Add 100 mL of a 10 g/L solution of sodium chloride R and 
cool the solution to room temperature. Transfer the solution 
to a 500 mL separating funnel, rinsing the round-bottomed 
flask with about 75 mL of a 10 g/L solution of sodium 
chloride R and then with 150 mL of a mixture of 
equal volumes of ether R and light petroleum RL Shake for 
1 min. When the layers have separated completely* discard 
the lower layer and wash the upper layer, first with 50 mL of 
a 30 g/L solutio n of potassium hydroxide R in a 
10 per cent VIV solution of anhydrous ethanol R, and then 
with 3 quantities, each of 50 mL, of a 10 g/L solution of 
sodium chloride R. Filter the upper layer through 5 g of 
anhydrous sodium sulfate R on a fast filter paper into a 
250 mL flask suitable for a rotary evaporator. Wash the 
funnel with 10 mL of fresh extraction mixture, filter and 
combine the upper layers. Distil them at a temperature not 
exceeding 30 C under reduced pressure (water ejector) and 
fill with nitrogen R when evaporation is completed. 
Alternatively, evaporate the solvent under a gentle current of 
nitrogen R at a temperature not exceeding 30 ~C. Dissolve the 
residue in 1.5 mL of the mobile phase described under 
Purification. Gentle heating in an ultrasonic bath may be 
required. A large fraction of the white residue is cholesterol, 
constituting approximately 50 per cent m/m of the unsaponifiable 
matter of coddiver oil. 

Test solution (b) Prepare duplicates. To 4.00 g add 2.0 mL of 
the internal standard solution and proceed as described for 
test solution (a). 

Reference solution (a) Dissolve 0.50 mg of chokcakiferol CRS 
in 100,0 mL of anhydrous ethanol R . 

Reference solution (b) Into a round-bottomed flask, add 
2.0 mL of reference solution (a) and 2.0 mL of the internal 
standard solution and proceed as described for test 
solution (a). 

PURIFICATION 

Column: 

— size: l = 0.25 m, 0 - 4.6 mm; 

— stationary phase: nitrile silica gel for chromatography R 
(10 gm). 

Mobile phase isoamyl alcohol K, hexane R (1.6:98.4 V/V). 

Flow rate 1.1 mL/min. 

Detection Spectrophotometer at 265 nm. 

Injection 350 pL of reference solution (b) and test 
solutions (a) and (b). Collect each eluatc from 2 min before 
until 2 min after the retention time of cholecakifcrol, in a 
ground-ass-stoppered tube containing 1 mL of a 1 g/L 
solution of butylhydroxytoluene R in hexane R. Evaporate 
separately to dryness at a temperature not exceeding 30 C 
under a gentle current of nitrogen R. Dissolve each residue in 
1.5 mL of acetonitrile R. 

DETERMINATION 

Column: 

— size. I = 0.15 m, 0 - 4,6 mm; 
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— stationary phase: oaadecyisilyl silica gel for chromatography R 
(5 |im). 

Mobile phase phosphoric acid R, 96 per cent VfV solution of 
acetonitrile R (0-2:99.8 V/V). 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 265 nm, 

Injection 2 quantities not exceeding 200 pL of each of she 
3 solutions obtained under Purification. 

System suitability. 

— resolution: minimum 1.4 between the peaks due to 
ergocaldferol and cholecalciferol in the chromatogram 
obtained with reference solution (b); 

— the results obtained with test solution (b) duplicates do 
not differ by more than 5 per cent. 

Calculate the content of vitamin in International Units 
per gram using the following expression, taking into account 
the assigned content of chokcakiferol CRS: 


M 

As 


x 



ma 

mi 



= mass of the sample in test solution (b)> in grams; 

m 2 — total mass of chokcakiferol CRS used for the 
preparation of reference solution (a)* in 
micrograms (500 pg); 

A t - area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with test solution 

<Wi 

A 2 ~ area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with test solution 

<b); 

A 3 - area (or height) of the peak due to ergocaldferol 

in the chromatogram obtained with reference 
solution (b); 

A 4 = area (or height) of the peak due to ergocaldferol 
in the chromatogram obtained with test solution 
0 >); 

At — area (or height) of a possible peak in the 

chromatogram obtained with test solution (a) with 
the same retention time as the peak co-eluting 
with ergocaldferol in test solution (b); 

A 6 = area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (b); 

V\ = total volume of reference solution (a) (100 mL); 

V 2 - volume of reference solution (a) used for 

preparing reference solution (b) (2.0 mL). 


Cod-liver Oil {Type B) ** * 

* * 

(Ph, Bur. monograph 1193) ** 

Action and use 

Source of vitamins A and D. 

Each IU of vitamin D 3 is equivalent to 0.025 pg of 
colecalciferol. 

PhEur^ ___ 

DEFINITION 

Purified fatty oil obtained from the fresh livers of wild cod, 
Gadus morhua L. and other spedes of Gadidac, solid 
substances being removed by cooling and filtering. A suitable 
antioxidant may be added. 

Content 

— vitamin A: 600 IU (180 pg) to 2500 IU (750 pg) per 
gram; 

— vitamin D 3 : 60 IU (1.5 pg) to 250 IU (6.25 pg) per gram. 

PRODUCTION 

The content of dioxins and dioxin-like PCBs 
(polychlorinated biphenyls) is controlled using methods and 
limits in accordance with the requirements set in the 
European Union or other applicable regulations. 

CHARACTERS 

Appearance 

Clear, yellowish liquid. 

Solubility 

Practically insoluble in water, misdble with light petroleum, 
slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, B, C 
Second identification C, D 

A. In the assay for vitamin A using method A, the test 
solution shows an absorption maximum (2.2.25) at 

325 ± 2 nm. In the assay for vitamin A using method B, the 
chromatogram obtained with the test solution shows a peak 
corresponding to the peak due to aII -tra ws-retinol in the 
chromatogram obtained with the reference solution. 

B. In the assay for vitamin D 3j the chromatogram obtained 
with test solution (a) shows a peak corresponding to the peak 
due to cholecalciferol in the chromatogram obtained with 
reference solution (b)- 

C. Composition of fatty acids (see Tests). 

D. To 0.1 g add 0.5 mL of methylene chloride R and 1 mL of 
amunony trichloride solution R. Mix. A deep blue colour 
develops in about 10 s. 


STORAGE 

In an airtight and well-filled container, protected from light. 

If no antioxidant is added, store under an inert gas. 

Once the container has been opened* its contents are used as 
soon as possible and any pan of the contents not used at 
once is protected by an atmosphere of inert gas. 

LABELLING 

The label states: 

— the number of International Units of vitamin A per gram; 

— the number of International Units of vitamin D 3 per 
gram. 

____ Ph&r 


TESTS 

Appearance 

The substance to be examined is not more intensely coloured 
than a reference solution prepared as follows; to 3.0 mL of 
red primary solution add 25.0 mL of yellow primary solution 
and dilute to 50.0 mL with a 10 g/L solution of hydrochloric 
acid R (2.2.2, Method II). 

Relative density (2.2.5) 

0.917 to 0.930. 

Refractive index ( 2.2.6) 

1.477 to 1.484. 

Acid value (2.5.1) 

Maximum 2.0. 
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Iodine value (2.5,4, Method B) 

150 to 180* 

Use starch solution R2 . 

Peroxide value (2.5.5, Method B) 

Maximum 10.0. 

Unsap on triable matter (2.5.7) 

Maximum 1.5 per cent, determined on 2.0 g and extracting 
with 3 quantities, each of 50 mL, of pcmxtde-fm ether R. 

Stearin 

Heat at least 10 mL to 60-90 *C then allow to cool for 3 h 
in a bath of iced water or a thermostatically controlled bath 
at 0 ± 0.5 C. If necessary, to eliminate insoluble matter, 
filter the sample after heating. The sample remains clear. 
Composition of fatty acids 
Gas chromatography (2,2.28). 


Composition of fatty adds. Gas chromatography (2,2,28). 


Trivial name 

Nomenclature 

Lower limli 

Upper limit 

of fatty acid 


area 

area 


(per cent) 

(percent) 

Saturated fatty acids : 

Myrlstic acid 

14:0 

2.0 

6.0 

Palmitic add 

16:0 

7,0 

14.0 

Stearic add 

18:0 

1.0 

4.0 

Mono-unwif urn fed fatty add*: 



Fulmiloleic acid 

lfr.\ il*7 

43 

HJ 

ds-Vaccenk acid 

lS;i n-7 

2.0 

7.0 

Oleic acid 

18:1 n-9 

12,0 

21.0 

Gadoldc add 

20:1 JX-II 

1.0 

5,5 

Gondoic acid 

20:1 n-9 

5.0 

17,0 

Erucic add 

22J n-9 

0 

13 

Cetojck add 

111:1 ft-11) 

22:1 n-11+13 

5.0 

12.0 

Polyunwtu rated fatty acids i 



Linolek add 

18:2 n-6 

0,5 

3.0 

a-Linolenic add 

18:3 n-3 

0 

2.0 

Moroctk acid 

18:4 n-3 

0.5 

4.5 

Timnodomc 

20:5 n-3 

7.0 

16,0 

(eicosape ntaemric) 
acid (EPA) 




Cervocuc 

(docosahexacnok) 
add (DBA) 

22:6 n- 3 

6.0 

18.0 


Test solution Introduce about 0,45 g of the substance to be 
examined into a 10 mL volumetric flask, dissolve in hexane R 
containing 50 mg of butylhydroxytoluene R per litre and dilute 
to 10.0 mL with the same solvent. Transfer 2.0 mL of the 
solution into a quartz tube and evaporate the solvent with a 
gentle current of nitrogen R. Add 1.5 mL of a 20 g/L solution 
of sodium hydroxide R in methanol R, cover with nitrogen R, 
cap tightly with a polytetrafiuoroethylcne-lined cap, mix and 
heat on a water-bath for 7 min. Cool, add 2 mL of boron 
trichloride-methanol solution R 7 cover with nitrogen f?, cap 
tightly, mix and heat on a water-bath for 30 min. Cool to 
40-50 C, add 1 mL of irimahylpemane R> cap and vortex or 
shake vigorously for at least 30 s. Immediately add 5 mL of 
saturated sodium chloride solution R> cover with nitrogen /?, cap 
and vortex or shake thoroughly for at least 15 s. Allow the 
upper layer to become clear and transfer to a separate tube. 
Shake the methanol layer once more with 1 mL of 
mmethylpemane R and combine the trimethyl pentane extracts. 
Wash the combined extracts with 2 quantities, each of 1 mL, 
of water R and dry over anhydrous sodium sulfate R. Prepare 
2 solutions for each sample. 


Column: 

— material: fused silica; 

— size: l = 30 m, 0 - 0,25 mm; 

— stationary phase: macrogol 20 000 R (film thickness 
0.25 pm). 

Carrier gas hydrogen for chromatography R or helium for 
chromatography /?, where oxygen scrubber is applied. 
Split ratio 1:20Q. 

Temperature: 



Time 

(min) 

Temperature 

rcj 

Column 

0 - 55 

170 * 225 


55 - 75 

225 

Injection port 


250 

Detector 


280 


Detection Flame ionisation. 

Injection 1 pL, twice. 

System suitability. 

— the 15 fatty acids to be tested are satisfactorily identified 
from the chromatogram shown in Figure 1193.-1; 

— injection of a mixture of equal amounts of methyl 
paimhau R, methyl stearate R, methyl arachidate R 7 and 
methyl behenate R give area percentages of 24.4, 24,8, 

25.2 and 25.6 (+ 0.5 per cent), respectively; 

— resolution: minimum of 1.3 between the peaks due to 
methyl oleate and methyl cu-vaccenate; the resolution 
between the pair due to methyl gadoleate and methyl 
gondoate is sufficient for purposes of identification and 
area measurement. 

Calculate the area per cent for each fatty arid methyl ester 
using the following expression: 

x 100 
A t 

A x = peak area of fatty add x; 

A t - sum of the peak areas (up to C22:6 n-3). 

The calculation is not valid unless: 

— the total area is based only on peaks due to solely fatty 
acids methyl esters; 

— the number of fatty acid methyl ester peaks exceeding 
0.05 per cent of the total area is at least 24; 

— the 24 largest peaks of the methyl esters account for more 
than 90 per cent of the total area (these correspond to, in 
common elution order: 14:0, 15:0, 16:0, 16:1 n-7, 

16:4 n-1, 18:0, 18:1 n-9, 18:1 n-7, 18:2 n-6, 18:3 n-3, 
18:4 n-3, 20:1 n-11, 20:1 n-9, 20:1 n-7, 20:2 n-6, 20:4 
n-6, 20:3 n-3, 20:4 n-3, 20:5 n-3, 22:1 n-11, 22:1 n-9, 
21:5 n-3, 22:5 n-3, 22:6 n-3). 

ASSAY 
Vitamin A 

Carry out the test as rapidly as possible, avoiding exposure to 
actinic tight and air , oxidising agents, oxidation catalysts (for 
example, copper and iron) and acids . 

Use method A, If method A is found not to be valid, use 
method Eh 

METHOD A 

Ultraviolet absorption spectrophotometry (2.2.25), 

Test solution To 1,00 g in a round-bottomed flask, add 3 mL 
of a freshly prepared 50 per cent mfm solution of potassium 
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Figure i 193-“]. - Chmtnaiogram for the test for composition of fatty acids of axMmer oil (type B) 


hydroxide R and 30 mL of anhydrous ethanol R. Boil under 
reflux in a current of nitrogen R for 30 min. Cool rapidly and 
add 30 mL of water R. Extract with 50 mL of ether R. Repeat 
the extraction 3 times and discard the lower layer after 
complete separation. Wash the combined upper layers with 
4 quantities, each of 50 mL, of water R and evaporate to 
dryness under a gentle current of nitrogen R at a temperature 
not exceeding 30 C or in a rotary evaporator at a 
temperature not exceeding 30 C under reduced pressure 
(water ejector). Dissolve the residue in sufficient 2- 
propanol R1 to give an expected concentration of vitamin A 
equivalent to 10-15 lU'mL, 

Measure the absorbances of the solution at 300 nm, 310 nm, 
325 nm and 334 nm and at the wavelength of maximum 
absorption with a suitable spectrophotometer in specially 
matched 1 cm cells, using 2-propanol R1 as the compensation 
liquid. 

Calculate the content of vitamin A, as all-rrara-retinol, in 
International Units per gram using the following expression; 


■4325 x 


1821 „ 
——— x V 
100m 


4 325 

m 

V 

1821 


- absorbance at 325 nm; 

= mass of the substance to be examined, in 
grams; 

= total volume of solution containing 10-15 TU of 
vitamin A per millilitre; 

- conversion factor for the specific absorbance of 
afl-mwj-retmol, in International Units. 


The above expression can be used only if 4 has a value 
not greater than 4*2 5iJCOrP /G.970 where is the 

corrected absorbance at 325 nm and is given by the 
equation: 


4325 .coft — 6.8I5A325 ” 2.5554310 — 4.2604334 


A Designates the absorbance at the wavelength indicated by 
the subscript. 


If 4*25 has a value greater than 4*25,0*14X970, calculate the 
content of vitamin A using the following expression; 


4335 , 


corr 


1821 

100m 


x V 


The assay is not valid unless: 

— the wavelength of maximum absorption lies between 

323 nm and 327 nm; 

the absorbance at 300 nm relative to that at 325 nm is at 

most 0.73. 

METHOD B 

Liquid chromatography (2.2.29). 

Test solution Prepare duplicates. To 2.00 g in a round- 
bottomed flask, add 5 mL of a freshly prepared 100 g/L 
solution of ascorbic acid R and 10 mL of a freshly prepared 
800 g/L solution of potassium hydroxide R and 100 mL of 
anhydrous ethanol R> Boil under a reflux condenser on a 
water-bath for 15 min. Add 100 mLof a 10 g/L solution of 
sodium chloride R and cool Transfer the solution to a 500 mL 
separating funnel, rinsing the round-bottomed flask with 
about 75 mL of a 10 g/L solution of sodium chloride R and 
then with 150 mL of a mixture of equal volumes of ether R 
and light petroleum RL Shake for 1 min. When the layers 
have separated completely, discard the lower layer and wash 
the upper layer, first with 50 mL of a 30 g/L solution of 
potassium hydroxide R in a 10 per cent ViV solution of 
anhydrous ethanol R and then with 3 quantities, each of 
50 mL of a 10 g/L solution of sodium chloride R. Filter the 
upper layer through 5 g of anhydrous sodium sulfate R on a 
fast filter paper into a 250 mL flask suitable for a rotary 
evaporator. Wash the funnel with 10 mL of fresh extraction 
mixture, filter and combine the upper layers. Distil them at a 
temperature not exceeding 30 C under reduced pressure 
(water ejector) and fill with nitrogen R when evaporation is 
completed. Alternatively evaporate the solvent under a gentle 
current of nitrogen R at a temperature not exceeding 30 C. 
Dissolve the residue in 2-propanol /?, transfer to a 25 mL 
volumetric flask and dilute to 25 mL with 2-propanol R. 
Gentle heating in an ultrasonic bath may be required. 4 large 
fraction of the white residue is cholesterol, constituting 
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approximately 50 per cent mhn of the umaponifiabk master of 
cod-liver oil 

Reference solution (a) Prepare a solution of retind acetate CRS 
in 2-propanol Rl so that 1 mL contains about 1000 IU of all- 
mom-re tinoL 

The exact concentradon of reference solution (a) is assessed 
by ultraviolet absorption spectrophotometry (2.2.25). Dilute 
reference solution (a) with 2-propanol Rl to a presumed 
concentration of 10-15 lU/mL and measure the absorbance 
at 326 nm in matched 1 cm cells using 2-propanol Rl as the 
compensation liquid. 

Calculate the content of vitamin A in International Units per 
millilitre of reference solution (a) using the following 
expression taking into account the assigned content of retinol 
acetate CRS: 


x 


1900 x V 2 
100 x Vi 


A 3 26 = absorbance at 326 nm; 

V\ = volume of reference solution (a) used; 

V 2 - volume of the diluted solution; 

1900 = conversion factor for the specific absorbance of 

retinal acetate CRS, in International Units. 

Reference solution (b) Proceed as described for the test 
solution but using 2.00 mL of reference solution (a) in place 
of the substance to be examined. 

The exact concentration of reference solution (b) is assessed 
by ultraviolet absorption spectrophotometry (2.2,25). Dilute 
reference solution (b) with 2-propanol Rl to a presumed 
concentration of 10-15 lU/mL of aU-fraras-retinol and 
measure the absorbance at 325 nm in matched 1 cm cells 
using 2-propanol Rl as the compensation liquid. 

Calculate the content of all-mini-retmol in International 
Units per millilitre of reference solution (b) from the 
expression; 


A 3 25 x 


1821 x V z 
100 x V 4 


A 325 = absorbance at 325 nm; 

V 3 - volume of the diluted solution; 

F 4 = volume of reference solution (b) used; 

1821 = conversion factor for the specific absorbance of 

a ll-/ra Ms-retinol, in International Units. 

Column: 

— rtae; l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsifyl silica gel for chromatography R 
(5-10 pm). 

Mobile phase water R, methanol R (3:97 P/P). 

Flow rate 1 mlVmin. 

Detection Spectrophotometer at 325 nm. 

Injection 10 pL; inject in triplicate the test solution and 

reference solution (b). 

Retention time AlUrra^n-retinoI = 5 + 1 min. 

System suitability: 

— the chromatogram obtained with the test solution shows a 
peak corresponding to the peak due to all-fram-retinol in 
the chromatogram obtained with reference solution (b); 

— the results obtained with the duplicate test solutions do 
not differ by more than 5 per cent; 

— the recovery' of a li-rra rtf-retinol in reference solution (b) as 
assessed by direct absorption spectrophotometry' is greater 
than 95 per cent. 


Calculate the content of vitamin A using the following 
expression: 


A\ x 


C x V 

Aj 



A 1 = area of the peak due to all-rraHJ-retinol in the 

chromatogram obtained with the test solution; 

A z = area of the peak due to all-mmr-retinol in the 
chromatogram obtained with reference solution 

(b); 

C = concentration of retinol acetate CRS in reference 

solution (a) as assessed prior to the saponification, 
in International Units per millilitre (- 1000 
IU/mL); 

V - volume of reference solution (a) treated ( 2.00 
mL); 

m = mass of the substance to be examined in the test 
solution ( 2,00 g). 

Vitamin D* 

Liquid chromatography (2.2.29). Carry out the assay as rapidly 
as possible, avoiding exposure to actinic light and air : 

Internal standard solution Dissolve 0.50 mg of 
ergocaldferol CRS in 100 mL of anhydrous ethanol /?, 

Test solution (a) To 4.00 g in a round-bottomed flask, add 
5 mL of a freshly prepared 1 00 g/L solution of ascorbic 
acid R , 10 mL of a freshly prepared 800 g/L solution of 
potassium hydroxide R and 100 mL of anhydrous ethanol R> 

Boil under a reflux condenser on a water-bath for 30 min. 
Add 100 mL of a 10 g/L solution of sodium chloride R and 
cool the solution to room temperature. Transfer the solution 
to a 500 mL separating funnel, rinsing the round-bottomed 
flask with about 75 mL of a 10 g/L solution of sodium 
chloride R and then with 150 mL of a mixture of 
equal volumes of ether R and tight petroleum RL Shake for 
1 min. When the layers have separated completely, discard 
the lower layer and wash the upper layer, first with 50 mL of 
a 30 g/L solution of potassium hydroxide R in a 
10 per cent VIV solution of anhydrous ethanol R s and then 
with 3 quantities, each of 50 mL> of a 10 g/L solution of 
sodium chloride R, Filter the upper layer through 5 g of 
anhydrous sodium sulfate R on a fast filter paper into a 
250 mL flask suitable for a rotary' evaporator. Wash the 
funnel with 10 mL of fresh extraction mixture, filter and 
combine the upper layers. Distil them at a temperature not 
exceeding 30 C under reduced pressure (water ejector) and 
fill with nitrogen R when evaporation is completed. 
Alternatively evaporate the solvent under a gentle current of 
nitrogen R at a temperature not exceeding 30 C. Dissolve the 
residue in 1.5 mL of the mobile phase described under 
Purification, Gentle heating in an ultrasonic bath may be 
required. A large fraction of the white residue is cholesterol, 
constituting approximately 50 per cent mhn of the umaponifiabk 
matter of cod-liver oil. 

Test solution (b) Prepare duplicates. To 4.00 g add 2.0 mL of 
the internal standard solution and proceed as described for 
test solution (a). 

Reference solution (a) Dissolve 0,50 mg of chokealcifervl CRS 
in 100.0 mL of anhydrous ethanol R. 

Reference solution (b) In a round-bottomed flask, add 2.0 mL 
of reference solution (a) and 2,0 mL of the internal standard 
solution and proceed as described for test solution (a). 

PURIFICATION 

Column: 

— sizet l - 0.25 m, 0 = 4.6 mm; 
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— stationary* phase: nitrite silica gd for chromatography R 
(10 pm). 

Mobile phase isoamyl alcohol R t hexane R (1.6:98.4 VIV)* 

Flam rate 1,1 mUrnin, 

Detection Spectrophotometer at 265 nm. 

Injection 350 jjJL of reference solution (b) and test 
solutions (a) and (b). Collect each eluate from 2 min before 
until 2 min after the retention rime of cholecalciferol, in a 
ground-giass-stoppered tube containing 1 mL of a 1 g/L 
solution of butylhydroxyioluem R in hexane R. Evaporate 
separately to dryness at a temperature not exceeding 30 °C 
under a gentle current of nitrogen R. Dissolve each residue in 
L5 mL of acetonitrile R, 

DETERMINATION 

Column'. 

— size: t = 0.15 m, 0 = 4,6 mm; 

— stationary phase : octadecyhilyl silica gd for chromatography R 

(5 pm). 

Mobile phase phosphoric acid R, 96 per cent ViV solution of 
acetonitrile R (0.2:99.8 VfV). 

Flow rate 1.0 mL min. 

Detection Spectrophotometer at 265 nm. 

Injection 2 quantities not exceeding 200 pL of each of the 
3 solutions obtained under Purification* 

System suitability: 

— resolution: minimum 1.4 between the peaks due to 
ergocalciferol and cholccalciferol in the chromatogram 
obtained with reference solution (b); 

— the results obtained with the test solution (b) duplicates 
do not differ by more than 5 per cent. 

Calculate the content of vitamin D } in International Units 
per gram using the following expression, taking into account 
the assigned content of chotecateiferol CRS: 


At 


x 


A 4 - 


A& 

At 


x A 2 


m 2 V 2 

X — x — x 40 

mt Vi 


mi = mass of the sample in test solution (b), in grams; 

m 2 - total mass of chotecateiferol CRS used for the 

preparation of reference solution (a), in 
micrograms (500 pg); 

A y - area (or height) of the peak due to choiecaldferol 
in the chromatogram obtained with test solution 

(a) ; 

A t - area (or height) of the peak due to cholccalciferol 
in the chromatogram obtained with test solution 

<b)i 

A 5 = area (or height) of the peak due to ergocalciferol 

in the chromatogram obtained with reference 
solution (b); 

A 4 = area (or height) of the peak due to ergocalciferol 

in the chromatogram obtained with test solution 

(b) i 

= area (or height) of a possible peak in the 

chromatogram obtained with test solution (a) with 
the same retention time as the peak co-eluting 
with ergocalciferol in test solution (b); 

A 6 = area (or height) of the peak due to cholccalciferol 
in the chromatogram obtained with reference 
solution (b); 

Vy - total volume of reference solution (a) (100 mL); 

V 2 = volume of reference solution (a) used for 

preparing reference solution (b) ( 2*0 mL)* 


STORAGE 

In an airtight and well-filled container, protected from light. 

If no antioxidant is added, store under an inert gas. 

Once the container has been opened, its contents are used as 
soon as possible and any pan of the contents not used at 
once is protected by an atmosphere of inert gas, 

LABELLING 

The labd states : 

*— the number of International Units of vitamin A per gram; 
— the number of International Units of vitamin Dj per 
gram, 

______ PhEur 


Colchicine 

(Ph Eur monograph 0758) 



399.4 64-86*8 


Action and use 

Used in treatment of gout. 

Preparation 
Colchicine Tablets 

PflEtr _ 

DEFINITION 

12aif a )-l ,2,3,10-Teuamethoxy-9-oxo-5,6,7>9- 
tetrahyd robenzo [a] hep ta len-7-yl] acetamide ■ 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

Yellowish-white, amorphous or crystalline powder. 

Solubility 

Very soluble in water, rapidly recrystallising from 
concentrated solutions as the sesquihydrate, fredv soluble in 
ethanol (96 per cent), practically insoluble in cyclohexane. 

IDENTIFICATION 

First identification B 
Second identification A, C t D 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25)* 

Test solution Dissolve 5 mg in ethanol (96 per cent) R and 
dilute to 100*0 mL with the same solvent. Dilute 5.0 mL of 
this solution to 25.0 mL with ethanol (96 per am) R. 

Spectral range 230-400 nm. 

Absorption maxima At 243 nm and 350 nm, 

Absorbance ratio A 2 ^A^q - 1.7 to 1*9. 

B. Infrared absorption spectrophotometry (2.2.24). 
Preparation Discs of potassium bromide R. 

Comparison colchicine CRS * 
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C. To 0.5 ml. of solution S (see Tests) add 0.5 mL of dilute 
hydrochloric add R and 0,15 mL of ferric chloride solution RL 
The solution is yellow and becomes dark green on boiling for 
30 &. Cools add 2 mL of methylene chloride R and shake. 

The organic layer is greenish-yellow, 

D. Dissolve about 30 mg in 1 mL of ethanol (96 per cent) R 
and add 0.15 mL of feme chloride solution RL A brownish-red 
colour develops. 

TESTS 
Solution S 

Dissolve 0.10 g in water R and dilute to 20 mL with the 
same solvent 

Appearance of solution 

Solution S is dear (2.2, /) and not more intensely coloured 
than reference solution GY* (2,2.2, Method IT}, 

Acidity or alkalinity 

To 10 mL of solution S add 0,1 mL of hromothymol blue 
solution RL Either the solution does not change colour or it 
becomes green. Not more than 0.1 mL of 0,01 M sodium 
hydroxide is required to change the colour of the indicator to 
blue. 

Specific optical rotation (2.2,7) 

“235 to -250 (anhydrous substance). 

Dissolve 50.0 mg in ethanol (96 per cent) R and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2,2,29). 

Solvent mixture methanol water R (50:50 ViV ), 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the solvent mixture and dilute to 20,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 5 mg of colchicine for system 
suitability CRS in the solvent mixture and dilute to 5 .0 mL 
with the solvent mixture. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100,0 mL with the solvent mixture. 

Reference solution (c) Dilute 1 mL of reference solution (b) to 
20.0 mL with the solvent mixture. 

Column: 

— she: l - 0.25 m, 0 ~ 4.6 mm; 

— stationary* phase: octylsilyl silica gel for chromatography Rl 
(5 pm). 

Mobile phase Mix 450 volumes of a 6.8 g/L solution of 
potassium dihydrogen phosphate R and 530 volumes of 
methanol R, After cooling to room temperature, adjust the 
volume to 1000 mL with methanol R. Adjust the apparent pH 
to 5,5 with dilute phosphoric add R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 \xL. 

Run time 3 times the retention time of colchicine. 

Relative retention With reference to colchicine (retention 
time = about 7 min): impurity D = about 0.4; 
impurity E = about 0.7; impurity B - about 0,8; 
impurity A = about 0.94; impurity C = about 1,2, 

System suitability: reference solution (a): 

Peak-to^valley ratio Minimum 2, where H p - height above the 
baseline of the peak due to impurity A and - height 
above the baseline of the lowest point of the curve separating 
this peak from the peak due to colchicine. 


Limits: 

— impurity A: not more than 3.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (3.5 per cent); 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (I per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5 per cent); 

— disregard Hmir, the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent). 

Cokhiceine 

Maximum 0,2 per cent. 

Dissolve 50 mg in water R and dilute to 5 mL with the same 
solvent. Add 0.1 mL of ferric chloride solution RL 
The solution is not more intensely coloured than a mixture 
of 1 mL of red primary solutions 2 mL of yellow primary 
solution and 2 mL of blue primary solution (2.2,2, 

Method II), 

Chloroform ( 2.4.24) 

Maximum 500 ppm. 

Ethyl acetate (2,4,24) 

Maximum 6,0 per cent m/m , 

Water (2,5,12) 

Maximum 2,0 per cent, determined on 0.500 g, 

Sulfated ash (2,4,14) 

Maximum 0.1 per cent, determined on 0,5 g, 

ASSAY 

Dissolve 0.250 g with gentle heating in a mixture of 10 mL 
of acetic anhydride R and 20 mL of toluene R !. Titrate with 
0. / M perchloric add , determining the end-point 
potentiometrically (2,2. 20). 

1 mL of 0 .1 M perchloric add is equivalent to 39.94 mg of 

STORAGE 

Protected from light, 

IMPURITIES 



A. N-[(7S y 12aJ?J-1,23, I 0-tetramethoxy-9-oxo-5,6 > 7,9- 
tetrahydrobenzo [a] hepta I en-7 -y I ] formam ide (AMeacetyl-AT- 
foray Icokhieine), 



B. (2)-N- [{7S, 12a5J-1,23* 10-tetrameihoxy-9-oxo-5,6,7,9- 
tetrahydrobemo {a] he ptalen~7-yl] acetam ide (co nforma tiona 1 
isomer), 



1-646 Colecalciferol 


2017 



och 3 


C* JV-[(7S*7bft 1 OaS)- 1,23 ,9-tetramethoxy-S~oxo- 
5,6,7,7b,&,10a- 

h exahy drobenzo [a] cydopenta [3,4 ] cyclobu ta [ 1,2- 
c] cydohcpten-7-yI]acetamide (P-Iumicolchicine). 



D. A f - [(75, 12 a/? lt )-3-(P-D-giucopyranosy!oxy) -1,2,10- 
anmethoxy-9-oxo-5,6,7,9-tetrahydrobenzo [a] heptalen-7- 
yl] acetamide (colchicoside), 



E. iV- [(75,12ai?a)-3-hydroxy-1,2,1O-trimethoxy-9-Qxo- 
5,6,7,9-tetrahydrobenzo [a] heptaIen-7-yl] acetamide (3-0- 
demethylcol chicine), 



R iV-[(7S, 1 2 a/?*)- 10-hydroxy-1,2,3-trimethoxy-9-oxo- 
5,6,7,9-tetrahydrobenzo [a] heptalen-7-yl] acetamide 
(colchiceine). 

_____ Fto&r 


Colecalciferol 

(Cholecalcifetvij Ph Eur monograph 0072} 


C^H+iO 



384.6 


67-97-0 


Action and use 

Vitamin D3 analogue. 

Preparations 

Calcium and Colecalciferol Tablets 
Chewable Calcium and Colecaldferol Tablets 
Colecaldferol Injection 
Colecaldferol Tablets 

Paediatric Vitamins A, C and D Oral Drops 
When cholecalcifcrol or vitamin D3 is prescribed or 
demanded, Colecaldferol shall be dispensed or supplied. 
When calciferol or vitamin D is prescribed or demanded, 
Colecaldferol or Ergocalciferol shall be dispensed or 
supplied* 


PhEw _______ 

DEFINITION 

(5Z,7£>9,10-Secocholesta-5 10( 19)-men-3[S-ol* 

Content 

97*0 per cent to 102*0 per cent. 

A reversible isomerisation to pre-ch ole calciferol takes place in 
solution, depending on temperature and time* The activity is 
due to both compounds (see Assay)* 

1 mg of cholecalciferol is equivalent to 40 000 IU of 
antirachitic activity (vitamin D) in rats, 

CHARACTERS 

Appearance 

White or almost white crystals. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), soluble in trimethylpentane and in fatty oils. 

It is sensitive to air, heat and light. Solutions in solvents 
without an antioxidant are unstable and are to be used 
immediately* 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2,24), 

Comparison chokcakiferd CHS. 

TESTS 

Specific optica] rotation (2.2.7) 

+ 105 to + 112, determined within 30 min of preparing the 
solution* 

Dissolve 0.200 g rapidly in aldehyde-free alcohol R without 
heating and dilute to 25,0 mL with the same solvent. 

Related substances 

liquid chromatography (2.2.29). Prepare the solutions 
immediately before use , dividing exposure to actinic light mid air. 
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Test solution Dissolve 10,0 mg of the substance to be 
examined in trimeihylpemme R without heating and dilute to 
10,0 mL with the same solvent. 

Reference solution (a) Dissolve 10.0 mg of chokcaktferol CRS 
in trimethyipentane R without heating and dilute to 10.0 mL 
with the same solvent. 

Reference solution (b) Dilute 1.0 mL of cholecalcifervl for system 
suitability CRS (containing impurity A) to 5*0 mL with the 
mobile phase. Heat in a water-bath at 90 C under a reflux 
con denser for 45 min and cool (formation of pre- 
cholecalciferol). 

Reference solution (c) Dilute 10.0 mL of reference solution (a) 
to \ 00.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to ! 00.0 mL with the mobile phase. 

Column : 

— size: 1 - 0,25 m, 0 = 4,6 mm; 

— stationary phase : silica gel for chromatography R (5 pm). 
Mobile phase pentane! R, hexane R (0,3:99.7 V/V). 

Flow rate 2 mL/mm, 

Detection Spectrophotometer at 265 nm. 

Injection 5 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of cholecalciferol. 

Relative retention With reference to choJecaidferol (retention 
time = about 19 min): pre-cholecalciferol — about 0,5; 
impurity A - about 0 . 6 . 

System suitability, reference solution (b): 

— resolution: minimum 1.5 between the peaks due to pre- 
cholecalciferol and impurity A. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
( 0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) ( 0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) ( 1,0 per cent); 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0,05 per cent); disregard the peak due to pre- 
cholecalciferol. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 27 H^ 4 0 taking into 
account the assigned content of cholecalciferol CRS and, if 
necessary, the peak due to pre-cholecalciferoL 

STORAGE 

Under nitrogen, in an airtight container, protected from light, 
at a temperature of 2 C to 8 C. 

The contents of an opened container are to be used 
immediately. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 


(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B, C, 
D> E 



A. (5£,7E)-9 J 10-secocholesta-5,7,10(19)-trien-3j3-ol (mms- 
cholecalciferol, trans -vitamin D j), 




B. cholesta-5,7-dien-3P-ol (7,8-didehydrocholesterol, 
provitamin D 3 ), 


C. 9p,10o£-cholesta-5,7-dicn-3P-ol (lumistero^), 




D. (6£)-9 J 10-secocholesta-5(10) J 6,8(I4)-trien-3p“Ol (iso- 
tachysterolj). 


E. (6£)-9 s 1 0-secocholesta-5 ( 1 G), 6 ,8-trien-3p-ol 
(tachysterolj). 

___ PhEir 
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Colecalciferol Concentrate * * 

(Oily Form) ***** 

(Ckolecaldfeml Concentrate (Oily Form), 

Ph Eur monograph 0575) 

Action and use 

Vitamin D analogue (Vitamin DJ 

Ptiftr 

DEFINITION 

Solution of Cholecalciferol (0072) in a suitable vegetable fatty 
oil, authorised by the competent authority. 

Content 

90,0 per cent to l10*0 per cent of the cholecalciferol content 
stated on the label, which is not less than 500 000 lU/g. 

It may contain suitable stabilisers such as antioxidants, 

CHARACTERS 

Appearance 

Gear, yellow liquid. 

Solubility' 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol, miscible with solvents of fats. 

Partial solidification may occur, depending on the 
temperature, 

IDENTIFICATION 

First identification A $ C 
Second identification A, B 

A. Thtn-layer chromatography (22.27). Prepare the solutions 
immediately before use. 

Test solution Dissolve an amount of the preparation to be 
examined corresponding to 400 000 IU in ethylene chloride R 
containing 10 g/L of squalane R and 0*1 g/L of 
butylhydroxytoluem R and dilute to 4 mL with the same 
solution* 

Reference solution (a) Dissolve 10 mg of cholecalciferol CRS in 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of butylhydroxytoluene R and dilute to 4 mL with the 
same solution. 

Reference solution (b) Dissolve 10 mg of ergocalciferd CRS in 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of butylhydroxytoluem R and dilute to 4 mL with the 
same solution. 

Plate TLC silica gel G plate R. 

Mobile phase A 0,1 g/L solution of butylhydroxytoluene R in a 
mixture of equal volumes of cyclohexane R and peroxide-free 
ether R, 

Application 20 pL. 

Development Immediately, protected from light, over a path of 
15 cm. 

Drying In air. 

Detection Spray with sulfuric add R. 

Results The chromatogram obtained with the test solution 
shows immediately a bright yellow* principal spot w-hich 
rapidly becomes orange-brown, then gradually greenish-grey, 
remaining so for 10 min. This spot is similar in position, 
colour and sixe to the spot in the chromatogram obtained 
with reference solution (a)* The chromatogram obtained with 
reference solution [b) show's immediately at the same level an 
orange principal spot which gradually becomes reddish- 
brown and remains so for 10 min. 


B, Ultraviolet and visible absorption spectrophotometry 

(2*225)* 

Test solution Prepare a solution in cyclohexane R containing 
the equivalent of about 400 lU/mL, 

Spectral range 250-500 nm. 

Absorption maximum Al 267 nm, 

C. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

TESTS 

Acid value (2.5. t) 

Maximum 2*0, 

Dissolve 5,0 g in 25 mL of the prescribed mixture of 
solvents* 

Peroxide value (2.5*5, Method A) 

Maximum 20. 

Related substances 

The thresholds indicated under Related substances 
(Table 2034,-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply* 

ASSAY 

Carry out the assay as rapidly as possible, avoiding exposure to 
actinic light and air. 

Liquid chromatography (2*2*29), 

Test solution Dissolve a quantity of the preparation to be 
examined, weighed with an accuracy of 0*1 per cent* 
equivalent to about 400 000 HJ, in 10.0 mL of toluene R and 
dilute to 100.0 mL with the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of chokcaldferol CRS 
without heating in 10.0 mL of toluene R and dilute to 
100,0 mL with the mobile phase. 

Reference solution (b) Dilute L0 mL of cholecalciferol for system 
suitability CRS to 5.0 mL with the mobile phase. Heat in a 
water-bath at 90 C under a reflux condenser for 45 min and 
cool. 

Reference solution (c) Dissolve 0.10 g of chokcaldferol CRS 
W'ithout hearing in toluene R and dilute to 100*0 mL with the 
same solvent. 

Reference solution (d) Dilute 5*0 mL of reference solution (c) 
to 50.0 mL with the mobile phase. Keep the solution in iced 
water. 

Reference solution (t) Place 5.0 mL of reference solution (c) in 
a volumetric flask, add about 10 mg of butylhydroxytoluetu R 
and displace air from the flask w-ith nitrogen R * Heat in a 
water-bath at 90 C under a reflux condenser protected from 
light and under nitrogen R for 45 min* Cool and dilute to 
50*0 mL with the mobile phase. 

Column ; 

— size: t = 0*25 m, 0 = 4*6 mm; 

— stationary phase: silica gel for chromatography R {5 pm). 
Mobile phase penmnol /?» hexane R (3:997 V/V). 

Flow rate 2 mlimin. 

Detection Spectrophotometer at 254 nm. 

Injection The chosen volume of each solution (the same 
volume for reference solution (a) and for the test solution); 
automatic injection device or sample loop recommended. 
Relative retention With reference to cholecalciferol: pre- 
cholecalciferol = about 0.4; froru-cholecaldferoL - about 0,5, 
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System suitability: reference solution (b): 

— resolution: minimum 1.0 between the peaks due to pre- 
cholecalciferol and mnu-cholecalciferol; if necessary adjust 
the proportions of the constituents and the flow rate of 
the mobile phase to obtain this resolution; 

— repeatability: maximum relative standard deviation of 
l ,0 per cent for the peak due to cholecalciferol after 
6 injections. 

Calculate the conversion factor (/) using the following 

expression: 


K-L 

M 

K - area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (d); 

L - area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (e); 

M - area (or height) of the peak due to pre~ 

cholecalciferol in the chromatogram obtained with 
reference solution (e). 

The value of/ determined in duplicate on different days may 

be used during the entire procedure. 

Calculate the content of cholecalciferol in Internationa] Units 

per gram using the following expression: 


m' ;; V S D + tfxS p ) 

V' m S' D 


x 40 000 x 1000 


m 


V 

V* 




S’ 


D 


Sp 
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= mass of the preparation to be examined in the 
test solution, in milligrams; 

- mass of cholecalciferol CRS in reference solution 
(a), in milligrams; 

= volume of the test solution {100 mL); 

= volume of reference solution (a) (100 mL); 

= area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with the test 
solution; 

= area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (a); 

= area (or height) of the peak due to pre- 
cholecalciferol in the chromatogram obtained 
with the test solution; 

= conversion factor. 


STORAGE 

In an airtight, well-filled container! protected from light. 
The contents of an opened container are to be used as soon 
as possible; any unused part is to be protected by an 
atmosphere of nitrogen. 

LABELLING 

The label states: 

*— the number of International Units per gram; 

— the method of restoring the solution if partial 
solidification occurs. 


PhEur 


Colecalciferol Concentrate * ** 

(Powder Form) ***** 

(Cholecalciferol Concentrate (Powder Form), 

Ph Eur monograph 0574) 

Action and use 

Vitamin D analogue (Vitamin Dj). 

ME* _ 

DEFINITION 

Powder concentrate obtained by dispersing an oily solution of 
Cholecalciferol (0072) in an appropriate matrix, which is 
usually based on a combination of gelatin and carbohydrates 
of suitable quality, authorised by the competent authority. 

Content 

90.0 per cent to 110.0 per cent of the cholecalciferol content 
stated on the label, which is not less than 100 000 lU/g, 

It may contain suitable stabilisers such as antioxidants. 

CHARACTERS 

Appearance 

White or yellowish-white, small particles. 

Solubility 

Practically insoluble, swells, or forms a dispersion in water, 
depending on the formulation, 

IDENTIFICATION 

Pint identification A 3 C 
Second identification A, B. 

A. Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use . 

Test solution Place 10.0 mL of the test solution prepared for 
the assay in a suitable flask and evaporate to dryness under 
reduced pressure by swirling in a water-bath at 40 C. Cool 
under running water and restore atmospheric pressure with 
nitrogen R, Dissolve the residue immediately in 0.4 mL of 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of hutylhydroxyioluene R. 

Reference solution (a) Dissolve 10 mg of cholecalciferol CRS in 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of butylhydroxytoluene R and dilute to 4 mL with the 
same solution. 

Reference solution (h) Dissolve 10 mg of ergocakiferol CRS in 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of butylhydroxytoluene R and dilute to 4 mL with the 
same solution, 

Plate TLC silica gel G plate R> 

Mobile phase A 0.1 g/L solution of butylhydroxytoluene R in a 
mixture of equal volumes of cyclohexane R and peroxide-free 
ether R. 

Application 20 pL, 

Development Immediately, protected from light, over a path of 
15 cm. 

Drying In air. 

Detection Spray with sulfuric acid R. 

Results The chromatogram obtained with the test solution 
shows immediately a bright yellow principal spot, which 
rapidly becomes orange-brown, then gradually greenish-grey, 
remaining so for 10 min. This spot is similar in position, 
colour and size to the spot in the chromatogram obtained 
with reference solution (a). The chromatogram obtained with 
reference solution (b) shows immediately at the same level an 
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orange principal spot, which gradually becomes reddish- 
brown and remains so for 10 min, 

B. Ultraviolet and visible absorption spectrophotometry 
C 2.2.25). 

Test solution Place 5,0 mL of the test solution prepared for 
the assay in a suitable flask and evaporate to dryness under 
reduced pressure by swirling in a water-bath at 40 °G. Cool 
under running water and restore atmospheric pressure with 
nitrogen R. Dissolve the residue immediately in 50,0 mL of 
cyclohexane R. 

Spectral range 250-300 nm. 

Absorption mammon At 265 nm. 

C. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a), 

TESTS 

Related substances 

The thresholds indicated under Related substances 
(Table 2034,-1) in the general monograph Substances for 
pharmaceutical me (2034) do not apply. 

ASSAY 

Carry out the assay as rapidly as possible, avoiding exposure to 
actinic light and air. 

Liquid chromatography (2.2.29). 

Test solution Introduce into a saponification flask a quantity of 
the preparation to be examined, weighed with an accuracy of 
0*1 per cent, equivalent to about 100 000 IU. Add 5 mL of 
water R, 20 mL of anhydrous ethanol R, 1 mL of sodium 
ascorbate solution R and 3 mL of a freshly prepared 
50 per cent mhn solution of potassium hydroxide R. Heat in a 
water-bath under a reflux condenser for 30 min. Cool rapidly 
under running water. Transfer the liquid to a separating 
funnel with the aid of 2 quantities, each of 15 mL, of 
water R> l quantity of 10 mL of ethanol (96 percent) R and 
2 quantities, each of 50 mL of pentane R. Shake vigorously 
for 30 s. Allow to stand until the 2 layers are dear. Transfer 
the lower aqueous-alcoholic layer to a 2 nd separating funnel 
and shake with a mixture of 10 mL of ethanol (96 per cent) R 
and 50 mL of pentane R. After separation, transfer the 
aqueous-alcoholic layer to a 3 rd separating funnel and the 
pentane layer to the l fl separating funnel, washing the 
2 nd separating funnel with 2 quantities, each of 10 mL of 
pentane R and adding the washings to the 1 st separating 
funnel Shake the aqueous-alcoholic layer with 50 mL of 
pentane R and add the pentane layer to the 1 * F funnel Wash 
the pentane layer with 2 quantities, each of 50 mL of a 
freshly prepared 30 gT solution of potassium hydroxide R in 
ethanol (10 per cent VlV) R i shaking vigorously, then wash 
with successive quantities, each of 50 mL, of water R until 
the washings are neutral to phenolphthalein. Transfer the 
washed pentane extract to a ground-glass-stoppered flask. 
Evaporate the contents of the flask to dryness under reduced 
pressure by swirling in a water-bath at 40 C* Cool under 
running water and restore atmospheric pressure with 
nitrogen R. Dissolve the residue immediately in 5.0 mL of 
toluene R and add 20,0 mL of the mobile phase to obtain a 
solution containing about 4000 lU/mL. 

Reference solution (a) Dissolve 10*0 mg of chokcakiferd CRS , 
without heating, in 10,0 mL of toluene R and dilute to 
1 00.0 mL with the mobile phase* 


Reference solution (b) Dilute 1.0 mL of cholecalciferol for system 
suitability CRS to 5.0 mL with the mobile phase. Heat in a 
water-bath at 90 °C under a reflux condenser for 45 min and 
cool 

Reference solution (c) Dissolve 0.10 g of chokcakiferol CRS , 
without heating, in tohtene R and dilute to 100*0 mL with the 
same solvent. 

Reference solution (d) Dilute 5*0 mL of reference solution (c) 
to 50.0 mL with the mobile phase* Keep the solution in iced 
water* 

Reference solution (e) Place 5.0 mL of reference solution (c) in 
a volumetric flask, add about 10 mg of butylhydroxytoluene R 
and displace the air from the flask with nitrogen R. Heat in a 
water-bath at 90 °C under a reflux condenser, protected from 
lighL and under nitrogen J?, for 45 min. Cool and dilute to 
50,0 mL with the mobile phase* 

Column: 

— size: l = 0.25 m, © = 4,6 mm; 

— stationary phase: silica gel for chromatography R (5 . 

Mobile phase pemanol R> hexane R (3:997 ViV). 

Flow rate 2 mL/min, 

Detectiem Spectrophotometer at 254 nm. 

Injection The chosen volume of each solution (the same 
volume for reference solution (a) and for the test solution); 
automatic injection device or sample loop recommended. 
Relative retention With reference to cholecalciferol: pre- 
cholecalciferol = about 0*4; traru-cholecalciferol = about 0.5, 
System suitability, reference solution (b); 

— resolution: minimum 1.0 between the peaks due to pre- 
cholecalciferol and tram-eholecalciferol; if necessary, 
adjust the proportions of the constituents and the flow 
rate of the mobile phase to obtain this resolution; 

— repeatability maximum relative standard deviation of 
L0 per cent for the peak due to cholecalciferol after 
6 injections. 

Calculate the conversion factor (f) using the following 
expression: 


K-L 

M 


K = area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (d); 

L - area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (e); 

M = area (or height) of the peak due to pre- 

cholecaldferol in the chromatogram obtained with 
reference solution (e)* 

The value of / determined in duplicate on different days may 
be used during the entire procedure* 

Calculate the content of cholecalciferol in International Units 
per gram using the following expression: 


m' x V So + (/ x Sp) 

V' m S' D 


x 40 000 x 1000 


m 

m* 

V 

V 


= mass of the preparation to be examined in the 
test solution, in milligrams; 

= mass of cholecalciferol CRS in reference solution 
(a), in milligrams; 

- volume of the test solution (25 mL); 

— volume of reference solution (a) (100 mL); 
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So 


S' 


D 


Sp 

/ 


= area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with the test 
solution; 

= area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (a); 

= area (or height) of the peak due to pre- 
cholecalciferol in the chromatogram obtained 
with the test solution; 

- conversion factor. 


STORAGE 

In an airtight, well-filled container, prateaed from light. 

The contents of an opened container are to be used as soon 
as possible; any unused pan is to be prate aed by an 
atmosphere of nitrogen. 

LABELLING 

The label states the number of International Units per gram, 

__ PhEuf 


Colecalciferol Concentrate (Water- ;* * ** 
dispersible Form) ***** 

(Cholecalciferol Concentrate (Water-Dispersible Form), 

Ph Eur monograph 0598) 

Action and use 

Vitamin D analogue (Vitamin D 3 ). 

Pfi&r _______ 

DEFINITION 

Solution of Cholecalciferol (0072) in a suitable vegetable fatty 
oil, authorised by the competent authority, to which suitable 
solubilisers have been added. 

Content 

90,0 per cent to 115,0 per cent of the cholecalciferol content 
stated on the label, which is not less than 100 000 IU/g. 

It may contain suitable stabilisers such as antioxidants. 

CHARACTERS 

Appearance 

Slightly yellowish liquid of variable opalescence and viscosity. 
Highly concentrated solutions may become cloudy at low 
temperatures or form a gel at room temperature. 

IDENTIFICATION 

First identification A f C, D 
Second identification A, B t D 

A, Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use , 

Test solution Place 10,0 mL of the test solution prepared for 
the assay in a suitable flask and evaporate to dryness under 
reduced pressure by swirling in a water-bath at 40 C, Cool 
under running water and restore atmospheric pressure with 
nitrogen R . Dissolve the residue immediately in 0.4 mL of 
ethylene chloride R containing 10 g/L of squalane R and 
0,1 g/L of butylhydroxytoiuene R. 

Reference solution (a) Dissolve 10 mg of cholecalciferol CRS in 
ethylene chloride R containing 10 gL of squalane R and 
0,1 g/L of butylhydroxytoluene R and dilute to 4 mL with the 
same solution. 

Reference solution (b) Dissolve 10 mg of ergpcakiferd CRS in 
ethylene chloride R containing 10 g/L of squalane R and 
0* 1 g/L of butylhydroxytoluene R and dilute to 4 mL with the 
same solution. 


Plate TLC silica gel G plate R, 

Mobile phase A 0.1 g/L solution of butylhydroxytoluene R in a 
mixture of equal volumes of cyclohexane R and peroxide-free 
ether R . 

Application 20 pL. 

Development Immediately, protected from light, over a path of 
15 cm. 

Drying In air. 

Detection Spray with sulfuric acid R. 

Results The chromatogram obtained with the test solution 
show's immediately a bright yellow principal spot, which 
rapidly becomes orange-brown, then gradually greenish-grey, 
remaining so for 10 min. This spot is similar in position, 
colour and size to the principal spot in the chromatogram 
obtained with reference solution (a). The chromatogram 
obtained with reference solution (b) shows immediately at 
the same level an orange principal spot, which gradually 
becomes reddish-brawn and remains so for 10 min. 

B, Ultraviolet and visible absorption spectrophotometry 
(2.2.25 ). 

Test solution Place 5.0 mL of the test solution prepared for 
the assay in a suitable flask and evaporate to dryness under 
reduced pressure by swirling in a u r ater-bath at 40 C. Cool 
under running water and restore atmospheric pressure with 
nitrogen R . Dissolve the residue immediately in 50.0 mL of 
cyclohexane R. 

Spectral range 250-300 nm. 

Absorption maximum At 265 nm, 

C, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

D, Mix about 1 g with 10 mL of water R previously warmed 
to 50 ~C, and cool to 20 C. Immediately after cooling, a 
uniform, slightly opalescent and slightly yellow dispersion is 
obtained. 

TESTS 

Related substances 

The thresholds indicated under Related substances 
(Table 2034. -1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

ASSAY 

Carry out the assay as rapidly as possible, avoiding exposure to 
actinic light and air. 

Liquid chromatography (2.2.29). 

Test solution Introduce into a saponification flask a quantity of 
the preparation to be examined, weighed with an accuracy of 
0,1 per cent, equivalent to about 100 000 IU, Add 5 mL of 
water R y 20 mL of anhydrous ethanol /?, 1 mL of sodium 
ascorbate solution R and 3 mL of a freshly prepared 
50 per cent mfm solution of potassium hydroxide R. Heat in a 
water-bath under a reflux condenser for 30 min. Cool rapidly 
under running water. Transfer the liquid to a separating 
funnel w-ith the aid of 2 quantities, each of 15 mL, of 
water R f \ quantin' of 10 mL of ethanol (96 per cent) R and 
2 quantities, each of 50 mL, of pentane R. Shake vigorously 
for 30 $. Allow' to stand until the 2 layers are clear. Transfer 
the aqueous-alcoholic layer to a 2 nd separating funnel and 
shake with a mixture of 10 mL of ethanol (96 per cent) R and 
50 mL of pentane R . After separation, transfer the aqueous- 
alcoholic layer to a 3 rd separating funnel and the pentane 
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layer to the I*' separating funnel, washing the 2 nd separating 
funnel w ith 2 quantities, each of 10 mL, of pentane R and 
adding the washings to the T E separating funnel. Shake the 
aqueous-alcoholic layer with 50 mL of pentane R and add the 
pentane layer to die 1 st funnel. Wash the pentane layer with 
2 quantities, each of 50 ml, of a freshly prepared 30 g/L 
solution of potassium hydroxide R in ethanol 
(10 per cent V!V) shaking vigorously, and then wash with 
successive quantities, each of 50 mL, of water If until the 
washings are neutral to phenolphthalein, Transfer the washed 
pentane extract to a ground-glass-stoppered flask. Evaporate 
the contents of the flask to dryness under reduced pressure 
by swirling in a water-bath at 40 rj C. Cool under running 
water and restore atmospheric pressure with nitrogen R< 
Dissolve the residue immediately in 5.0 mL of toluene R and 
add 20.0 mL of the mobile phase to obtain a solution 
containing about 4000 IU/mL. 

Reference solution (a) Dissolve 10.0 mg of chokcakiferd CRS, 
without heating, in 10.0 mL of toluene R and dilute to 
100,0 mL with die mobile phase. 

Reference solution (h) Dilute 1.0 mL of cholecalciferol for system 
suitability CRS to 5.0 mL with the mobile phase. Heat in a 
water-bath at 90 °C under a reflux condenser for 45 min and 
cool 

Reference solution (c) Dissolve 0.10 g of cholecalciferol CRS , 
without heating, in toluene R and dilute to 100.0 mL with the 
same solvent, 

Reference solution (d) Dilute 5.0 mL of reference solution (c) 
to 50.0 mL with the mobile phase. Keep the solution in iced 
water. 

Reference solution (e) Place 5.0 mL of reference solution (c) in 
a volumetric flask, add about 10 mg of buiylhydroxytoluene R 
and displace the air from the flask with nitrogen R. Heat in a 
water-bath at 90 C under a reflux condenser, protected from 
light and under nitrogen /?, for 45 min. Cool and dilute to 
50.0 mL with the mobile phase. 

Column : 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase : silica gel for chromatography R (5 pm). 
Mobile phase pent and R , hexane R (3:997 VIV). 

Flow rate 2 mL'min, 

Detection Spectrophotometer at 254 nm. 

Injection The chosen volume of each solution (the same 
volume for reference solution (a) and for the test solution); 
automatic injection device or sample loop recommended. 
Relative retention With reference to cholecalciferol; pre- 
cholecalciferol = about 0.4; nm/s-cholecalciferol = about 0.5. 
System suitability, reference solution (b): 

— resolution: minimum 1.0 between the peaks due to pre- 
cholecalciferol and rram~choiecaldferol; if necessary, 
adjust the proportions of die constituents and the flow 
rate of the mobile phase to obtain this resolution; 

— repeatability*: maximum relative standard deviation of 
1.0 per cent for the peak due to cholecalciferol after 
6 injections. 

Calculate the conversion factor (f) using the following 
expression: 


K-L 

M 

K = area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (d); 


L = area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (e); 

M - area (or height) of the peak due to pre- 

cholecalciferol in the chromatogram obtained with 
reference solution (e). 

The value of/ determined in duplicate on different days may 
be used during the entire procedure. 

Calculate die content of cholecalciferol in International Units 
per gram using the following expression: 



Sp + (f x S P ) 

S' D 


x 40 000 x 1000 


m 

m f 

V 

V 
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- mass of the preparation to be examined in the 
test solution, in milligrams; 

= mass of cholecalciferol CRS in reference solution 
(a), in milligrams; 

- volume of the test solution (25 mL); 

= volume of reference solution (a) (100 mL); 

- area (or height) of the peak due to cholecalciferol 
in die chromatogram obtained with the test 
solution; 

= area (or height) of the peak due to cholecalciferol 
in the chromatogram obtained with reference 
solution (a); 

= area (or height) of the peak due to pre- 
cholecalciferol in the chromatogram obtained 
with the test solution; 

= conversion factor. 


STORAGE 

In an airtight, well-filled container, protected from light, at 
the temperature stated on the label. 

The contents of an opened container are to be used as soon 
as possible; any unused part is to be protected by an 
atmosphere of inen gas. 

LABELLING 

The label states: 

— the number of International Units per gram; 

— the storage temperature. 

____ fhBff 


Colestipol Hydrochloride 

3729&80-3 


Action and use 

Lipid-regulating drug. 

Preparation 

Colestipol Granules 

DEFINITION 

Colestipol Hydrochloride is a co-polymer of 
diethylenetriamine and 1 -chloro- 2 ,3-epoxypropane. Each g 
binds not less than 1.1 mEq and not more than 1 .7 mEq of 
sodium chelate, determined in the test for Cholate binding 
capacity and calculated with reference to the dried material. 

CHARACTERISTICS 

Yellow to orange beads; hygroscopic. 

Practically insoluble in ethanol (96%) and in dichloromethane; 
swells but does not dissolve in tvater and dilute aqueous 
solutions of acids and alkalis. 
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IDENTIFICATION 

Cany out the method for gas chromatography , 

Appendix III using a suitable gas chromatograph fitted 
with a pyrolysis unit. Operate the unit in accordance with the 
manufacturer's instructions to obtain a pyrogram for colestipol 
hydrochloride BPCRS that is similar to that supplied with the 
reference material 

(1) To prepare the sample, mix 1 part of n~eicosane and 4 
parts of the substance being examined and grind the mixture 
in a mortar with chloroform until the substance being 
examined is uniformly coated with the n-eicosane. 

(2) Prepare the standard in the same manner but adding 4 
pans of colestipol hydrochloride BPCRS in place of the 
substance being examined, 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a a glass column (L8 m x 3 mm) packed with acid- 
washed\ sUanised diawmaceous support (80 to 100 mesh) 
(Chromosorb W is suitable) coated with 0.25% w/w of 
potassium hydroxide and 5% w/w of polyethylene glycol 20,000 
(Carbowax 20M is suitable). 

(b) Use helium as the carrier gas at 60 ml per minute* 

(c) Use isothermal conditions maintained at 85 \ 

(d) Use a pyrolysis unit capable of attaining a temperature of 
about 1000° when fined with a platinum ribbon probe. 

(e) Use a detector at a temperature of 270°* 

(f) Load the sample and the standard separately into the 
pyrolysis unit. 

CONFIRMATION 

The pyrogram obtained with the substance being examined is 
concordant with that obtained with colestipol 
hydrochloride BPCRS, 

TESTS 

Acidity or alkalinity 

Shake a 10% w/w suspension in a stoppered vial at 
approximately 10-minute intervals for 1 hour and centrifuge. 
Transfer a portion of the clear supernatant liquid to a 
suitable container and record the pH as soon as the reading 
has stabilised. The pH is 6.0 to 7.5, Appendix V L, 

Water-soluble substances 

Place 5 g in a glass-stoppered, 125 ml conical flask, add 
80 mL of water , dose the flask and shake in a water bath at 
36 to 38 c for 72 hours. Filter the contents of the flask 
through a fine-porosity, sintered glass funnel or woven glass- 
fibre filter, collecting the filtrate in a tared 125 mL conical 
flask. Rinse any residual contents in the flask with two 5 mL 
quantities of water, filter the washings and combine the 
filtrates from the washings with the filtrate obtained 
previously. Evaporate the filtrate to dryness, using filtered air 
or nitrogen, if necessary, to aid in the evaporation. Dry the 
residue at 75° at a pressure of not more than 2 kPa for 
\ hour, allow to cool in a desiccator and weigh. Repeat the 
procedure at the same time without the substance being 
examined beginning at die words 'add 80 mL of water 
The difference in the weights of the residues is not more 
than 25 mg (0.5%)* 

Loss on drying 

When dried at 75° at a pressure of not more than 2 kPa for 
16 hours, loses not more than 1.0% of its weight. 

Sul fated ash 

Not more than 0.3%, Appendix DC A. 


Chloride content 

Not less than 6.5% and not more than 9.0% calculated with 
reference to the dried substance. Bum 20 mg by the method 
for oxygen-flask combustion^ Appendix VHI C, using 10 mL of 
0.05m sodium hydroxide as the absorbing liquid. When the 
process is complete shake the flask vigorously, allow to stand 
with frequent shaking for about 40 minutes or until no 
cloudiness is observed; add 20 mL of ethanol (96%) and 
0.2 mL of nitric acid. Titrate the resulting solution with 
0.0 5m stiver nitrate TO, determining the end point 
potentiometricaliy using a silver-silver chloride electrode and 
a glass reference electrode (F mL). Repeat the procedure 
without the substance being examined adding 10 mL of 
0.0075m sodium chloride to the solution in the flask (Fj mL). 
Add 10 mL of 0.0075m sodium chloride to a flask containing a 
mixture of 10 mL of water and 20 mL of ethanol (96%), add 
0,2 mL of nitric acid and titrate with 0.05m silver nitrate FS, 
determining the end point potentiometricaliy using a silver- 
silver chloride electrode and a glass reference electrode 
(V 2 mL). Determine the volume of 0.05m silver nitrate FS 
required by the substance being examined using the following 
expression: 

F-(F r F 2 ) 

Each mL of 0.05m silver nitrate VS is equivalent to 1 .773 mg 
of CL 

Water absorption capacity 

Each g of Colestipol Hydrochloride absorbs not less than 
3.3 g and not more than 5.3 g of water when determined in 
the following manner Transfer 5 g to a dry, plastic container 
and add 80 g of water. Cover the container and allow the 
resulting suspension to equilibrate for 72 hours. Filter the 
resulting slurry through a medium-porosity fritted-glass 
funnel (KIMAX 60 mL-40M is suitable) at a pressure of 
2kPa; collect the filtrate in a tared, plastic container, 
disconnecting the vacuum 2 minutes after collection of the 
last portion of the filtrate. Immediately weigh the container 
and the filtrate and determine the weight, in g, of the filtrate. 
Calculate the weight of water absorbed per g from the 
difference between the weight of the filtrate and the original 
weight of water used in the test* 

Cholate binding capacity 

Prepare a solution containing 1.0% w/v of sodium cholate and 
0.9% w/v of sodium chloride and adjust to pH 6.4 by the drop 
wise addition of hydrochloric acid (solution A), Transfer 1 g 
(m g) of the substance being examined to a ground-glass- 
stoppered flask, add 100 mL of freshly prepared solution A 
and shake vigorously for 90 minutes with the flask positioned 
horizontally. Remove the flask from the shaker and allow the 
contents to settle for 5 minutes. Adjust the pH of a 20 mL 
aliquot of the supernatant liquid to 10,5 by the drop wise 
addition of 1m sodium hydroxide and titrate potentiometricaliy 
with 0.1m hydrochloric acid VS to the second inflection point 
of the pH curve. Determine the volume of titrant added 
between the inflection points. Carry out a blank titration on 
20 mL of freshly prepared solution A. The difference 
between the titrations represents the amount of hydrochloric 
acid required (F mL). Calculate the cholate binding capacity 
of the substance being examined in milliequivalents from the 
expression 0,5 F/m* 

Colestipol exchange capacity limit 

Not less than 9.0 mEq per g and not more than 11.0 mEq 
per g determined in the following manner. Transfer not less 
than 2 g and 100 mL of 1m sodium hydroxide to a stoppered 
flask and shake for 4 hours. Filter the suspension through a 
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coarse-porosity sintered-glass funnel and wash the resin with 
500 ml of water. Transfer the resin to a 1000 mL beaker, 
add 200 mL of water and allow to Stand for 10 minutes. 
Filter the suspension, check the pH of the filtrate and repeat 
the washing procedure with 200 tnL quantities of water until 
the pH of the filtrate is less than 8 [5 litres may be required]. 
Dry the resin and funnel at 60 at a pressure of 2 kPa for at 
least 16 hours, breaking up any aggregates with a spatula and 
store in a dessicator. 

Place 1 g (w g) of the free base resin prepared above and add 
100 mL of 0,2m hydrochloric acid PS 1 in a stoppered flask and 
shake for not less than 2.5 hours. Filter a portion of the 
suspension through glass wool. Titrate 8 mL of the filtrate 
with 0.2m sodium hydroxide VS 3 determining the end point 
potentiometrically (a mL), Carry out a blank titration on 
5 mL of the 0.2m hydrochloric acid KS used to equilibrate the 
free-base resin diluted with 5 mL of water (b mL). Calculate 
the exchange capacity in milliequivalents per g from the 
expression: 

(20fw){b/5~alS) 


STORAGE 

Colestipol Hydrochloride should be kept in an airtight 
container. 


Colestyramine 

(Pk Eur. monograph 1775) 


★ *Hr 
* * 

★ * 


11041-12-6 


Action and use 

Lipid-regulating drug. 

Preparation 

Colestyramine Oral Powder 

PhEtf _ 

DEFINITION 

Strongly basic anion-exchange resin in chloride form, 
consisting of styrene-divinylbenzene copolymer with 
quaternary ammonium groups. 

Nominal exchange capacity L 8 g to 2,2 g of sodium 
glycocholate per gram (dried substance). 

CHARACTERS 

Appearance 

White or almost white, fine powder, hygroscopic. 

Solubility 

Insoluble in water, in methylene chloride and in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison colestyramine CRS , 

B. Chloride (see Tests). 

TESTS 

pH {2.23) 

4.0 to 6.0. 

Suspend 0.100 g in 10 mL of water R and allow to stand for 
10 min, 

Dialysable quaternary amines 

Maximum 500 ppm, expressed as benzykrimethylammonium 
chloride. 


Test solution Place a 25 cm piece of cellulose dialysis tubing 
having a molecular weight cut-off of 12 000-14 000 and an 
inflated diameter of 3-6 cm (flat width of 5-9 cm) in water R 
to hydrate until pliable, appropriately sealing one end. 
Introduce 2.0 g of the substance to be examined into the 
tube and add 10 mL of water R. Seal the tube and 
completely immerse it in 100 mL of water R in a suitable 
vessel and stir the liquid for 16 h to effect dialysis. Use the 
dialysate as test solution. 

Reference solution Prepare the reference solution in a similar 
manner but using 10 mL of a freshly prepared 0.1 g/L 
solution of benzyhrimethylammonium chloride R instead of the 
substance to be examined. 

Transfer 5,0 mL of the test solution to a separating funnel 
and add 5 mL of a 3.8 g/L solution of disodium tetraborate R, 

1 mL of a solution containing 1.5 g'L of bwmothymol blue R 
and 4.05 g/L of sodium carbonate R and 10 mL of 
chloroform R. Shake the mixture vigorously for 1 min, allow 
the phases to separate and transfer the clear organic layer to 
a 25 mL volumetric flask, Repeat the extraction with a 
further 10 mL of chloroform i?, combine the organic layers 
and dilute to 25 mL with chloroform i?. Measure the 
absorbance (2.2.25) of the solution at the absorption 
maximum at 420 nm, using as compensation liquid a 
solution prepared in the same manner but using 5,0 mL of 
water R instead of the test solution. 

Repeat the operation using 5.0 mL of the reference solution. 
The absorbance obtained with the test solution is not greater 
than that obtained with the reference solution. 

Impurity A 

Liquid chromatography (2.2.29), 

Test solution Shake 5.0 g with 10 mL of acetone R fur 30 min. 
Centrifuge and use the supernatant. 

Reference solution (a) Dissolve 5 mg of styrene R in acetone R 
and dilute to 100.0 mL with the same solvent. Dilute 1.0 mL 
of the solution to 100.0 mL with acetone R. 

Reference solution (b) Dissolve 0.35 mL of styrene R in 
acetone R and dilute to 100.0 mL with the same solvent. 
Dilute 1,0 mL of the solution to 100.0 mL with acetone R. 
Reference solution (c) Dissolve 0.35 mL of toluene R in 
acetone R and dilute to 100.0 mL with the same solvent. 
Reference solution (d) Mix 1 .0 mL of reference solution (b) 
and 1,0 mL of reference solution (c) with acetone R and 
dilute to 100.0 mL with the same solvent. 

Column: 

— size: l = 0.30 m, 0 = 3,9 mm, 

— stationary phase : octadecylsilyl silica gel for chromatogr aphy R 
(10 pm) with a specific surface area of 330 m 2 /g and a 
pore size of 12.5 nm. 

Mobile phase acetonitrile R, water R (50:50 VfV). 

Flrnv rate 2.0 mL'min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL of test solution and reference solutions (a) 
and (d). 

System suitability Reference solution (d): 

— resolution; minimum 1.5 between the peaks due to 
impurity A and toluene. 

Limit: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1 ppm). 

Chloride 

13.0 per cent to 17.0 per cent (dried substance). 
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To 0*2 g add 100 mL of water R and 50 mg of potassium 
nitrate R. Add, with stirring* 2 mL of nitric add R and titrate 
with 0.1 M silver nitrate^ determining the end-point 
potentiomemcaily (2. 2.20) , 

1 mL of 0.! M silver nitrate is equivalent to 3*55 mg of CL 

Heavy p metals (2>4.8) 

Maximum 20 ppm, 

1.0 g complies with test F. Prepare die reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying {2.232) 

Maximum 12 per cent, determined on 1.000 g by drying in 
an oven at 70 'C over diphosphorus pemoxide R at a pressure 
not exceeding 7 kPa for 16 h. 

Sulfa ted ash (2,434) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Exchange capacity 

Liquid chromatography (2,2.29), 

Solution A Dissolve L500 g of sodium glycocholate R in a 
solution containing 4 g/L of potassium dihydrogen phosphate R 
and 12 g/L of dipotassium hydrogen phosphate R and dilute to 
100.0 mL with the same solution. 

Test solution Add 20*0 mL of solution A to a quantity of the 
substance to be examined equivalent to about 0*100 g of the 
dried substance. Shake mechanically for 2 h and centrifuge 
for 15 min* Dilute 5.0 mL of the supernatant to 50,0 mL 
with water R. 

Reference solution (a) Dilute 4.0 mL of solution A to 
1(30,0 mL with water R. 

Reference solution (b) Dissolve 60 mg of sodium glycocholate R 
and 30 mg of sodium laurodeoxycholate R in water R and 
dilute to 100 mL with the same solvent* Dilute 1 mL of the 
solution to 10 mL with water R. 

Column: 

— size. I - 0.25 m y 0 = 4*6 mm* 

— stationary phase, octadecylsifyi silica gel for chromatography R 

(5 pm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a 10,0 g/L solution of potassium dihydrogen phosphate R 
adjusted to pH 3.0 with phosphoric acid R, 

Flow rate 1,5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 50 pL* 

Run time Twice the retention time of glycocholate. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
glycocholate and taurodeoxydiolate. 

Calculate the nominal exchange capacity using the following 
expression: 


(2.5 j4i — Aa) x mi x 1*2 
12,5 x Ai x m 2 


A i = area of the peak due to glycocholate in the 

chromatogram obtained with reference solution 

A 2 - area of the peak due to glycocholate in the 

chromatogram obtained with the test solution, 
m j = mass, in milligrams, of sodium glycocholate R used 
in the preparation of solution A, 


m 2 - mass, in milligrams, of the dried substance to be 
examined used in the preparation of the test 
solution, 

1 *2 = correction factor to convert the true exchange 

capacity to the conventionally used nominal 
exchange capacity. 

STORAGE 

In an airtight container* 

IMPURITIES 

Specified impurities A 

A* styrene* 

__ PhEur 


Colistimethate Sodium 

(Ph. Eur. monograph 0319) 


.* * * 


■k 

* 
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8068-28-8 


Action and use 

Antibacterial. 

Preparations 

Colistimethate Injection 

Colistimethate Sodium Powder for Nebuliser Solution 
PhEur_ _ _ __ 

DEFINITION 

Colistimethate sodium is prepared from colistin by the action 
of formaldehyde and sodium hydrogen sulfite. 

Semi-synthetic product derived from a fermentation product* 

Content 

Minimum II 500 lU/mg (dried substance). 

CHARACTERS 

Appearance 

White or almost w'hite, hygroscopic powder* 

Solubility 

Very soluble in water, slightly soluble in ethanol 
(06 per cent), practically insoluble in acetone* 

IDENTIFICATION 

A, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in I mL of a mixture of equal volumes of hydrochloric add R 
and water R . Heat at 135 C in a sealed tube for 5 h, 
Es'aporate to dryness on a water-bath and continue the 
heating until the hydrochloric acid has evaporated. Dissolve 
the residue in 0.5 mL of water R, 

Reference solution (a) Dissolve 20 mg of leucine R in water R 
and dilute to I 0 mL with the same solvent. 

Reference solution (b) Dissolve 20 mg of threonine R in water R 
and dilute to 10 mL with the same solvent. 

Reference solution (c) Dissolve 20 mg of phenylalanine R in 
water R and dilute to 10 mL with the same solvent. 

Reference solution (d) Dissolve 20 mg of scrim R in water R 
and dilute to 10 mL with the same solvent, 

Plate TIC silica gel G plate R, 

Cany out the following procedures protected from light. 

Mobile phase water /?, phenol R (25:75 VfV), 

Application 5 pL as bands of 1 0 mm, then place the plate in 
the chromatographic tank so that it is not in contact with the 
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mobile phases and allow it to become impregnated with the 
vapour of the mobile phase for at least 12 h. 

Development Over a path of 12 cm using the same mobile 
phase. 

Drying At 100-105 C . 

Detection Spray with nin hydrin solution R1 and heat at 110 C 
for 5 min. 

Results The chromatogram obtained with the test solution 
shows zones corresponding to those in the chromatograms 
obtained with reference solutions (a) and (b), but shows no 
zones corresponding to those in the chromatograms obtained 
with reference solutions (c) and (d); the chromatogram 
obtained with the test solution also shows a zone with a very 
low Rp value (2j4-diaminobutyric acid). 

B. Dissolve about 5 mg in 3 mL of water R. Add 3 mL of 
dilute sodium hydroxide solution R. Shake and add 0.5 mL of a 
10 g/L solution of copper sulfate R. A violet colour is 
produced, 

C. Dissolve about 50 mg in 1 mL of / M hydrochloric acid 
and add 0,5 mL of 0.0J M iodine. The solution is 
decolourised and gives reaction (a) of sulfates (2.3.1). 

D. It gives reaction (b) of sodium (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1). 

Dissolve 0.16 g in 10 mL of water R. 

pH (2.2.3) 

6.5 to 8.5. 

Dissolve 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. Measure after 30 min. 

Specific optical rotation (2.2.7) 

-46 to -51 (dried substance). 

Dissolve L25 g in water R and dilute to 25.0 mL with the 
same solvent. 

Free colistin 

Dissolve 80 mg in 3 mL of water R . Add 0.1 mL of a 
1 00 g/L solution of silkotimgsiie acid R ; 1 Q -20 s after addition 
of the reagent, the solution is not more opalescent than 
reference suspension II (2.2.1). 

Total sulfite 

Work in a fume cupboard. Dissolve 0,100 g in 50 mL of 
water R and add 5 mL of a 100 g/L solution of sodium 
hydroxide R and 0.3 g of potassium cyanide R. Boil gently for 
3 min and then cool. Neutralise with 0.5 M sulfuric acid using 
0.2 mL of methyl orange solution R as indicator. Add an 
excess of 0.5 mL of the acid and 0.2 g of potassium iodide R. 
Titrate with 0.05 M iodine using 1 mL of starch solution R as 
indicator. The volume of 0.05 M iodine used in the titration 
is 5,5 mL to 7.0 mL. 

Loss on drying (2.2.32) 

Maximum 5.0 per cent, determined on 1.000 g by drying at 
60 'C over diphosphorus pentoxide R at a pressure not 
exceeding 670 Pa for 3 h. 

Sulfa ted ash (2.4.14) 

16 per cent to 21 per cent, determined on 0.50 g. 

Pyrogens ( 2.6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
removal of pyrogens, it complies w T ith the test. Inject;, per 
kilogram of the rabbit's mass, I mL of a solution in water for 
injections R containing 2.5 mg of the substance to be 
examined per millilitre. 


ASSAY 

Cany out the microbiological assay of antibiotics (2.7,2). 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

_ =.__—.-- PhEur 


Colistin Sulfate 

Colistin Sulphate 

(Ph. Ear. monograph 0320) 
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Action and use 
Antibacterial. 

Preparation 

Colistin Tablets 

Pti Euf ___ 

DEFINITION 

A mixture of the sulfates of polypeptides produced by certain 
strains of Bacillus polymyxa var, colistinus or obtained by any 
other means. 

Content 

Minimum 19 000 IU/mg (dried substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, practically insoluble in acetone and 
in ethanol (96 per cent). 

IDENTIFICATION 

First identification B, E 

Second identification A> C, D, E 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in 1 mL of a mixture of equal volumes of hydrochloric acid R 
and water R. Heat at 135 7 C in a sealed tube for 5 h. 
Evaporate to dryness on a water-bath and continue the 
hearing until moistened blue litmus paper R does not mm red. 
Dissolve the residue in 0.5 mL of water R. 

Reference solution (a) Dissolve 20 mg of leucine R in water R 
and dilute to 10 mL with die same solvent. 

Reference solution (b) Dissolve 20 mg of threonine R in water R 
and dilute to 10 mL with the same solvent. 








2017 


Colistin Sulfate 1-657 


Reference solution (c) Dissolve 20 mg of phenylalanine R in 
water R and dilute to 10 mL with the same solvent. 

Reference solution (d) Dissolve 20 mg of serine R in water R 
and dilute to 10 mL with the same solvent. 

Plate TLC silica gel G plate R> 

Carry out the following procedures protected from light * 

Mobile phase water R } phenol R (25:75 V/V). 

Application 5 |±L as bands of 10 mm, then place the plate in 
the chromatographic tank so that it is not in contact with the 
mobile phase, and allow it to become impregnated with the 
vapour of the mobile phase for at least 12 h* 

Development Over half of the plate. 

Drying At 105 C. 

Detection Spray with ninhydrin solution Rl and heat at 110 C 
for 5 min. 

Results The chromatogram obtained with the test solution 
shows zones corresponding to those in the chromatograms 
obtained with reference solutions (a) and (b)» but shows no 
zones corresponding to those In the chromatograms obtained 
with reference solutions (c) and (d); the chromatogram 
obtained with the test solution also shows a zone with a very 
low Rp value (2,4-diaminobutyric acid). 

B. Examine the chromatograms obtained in the test for 
composition. 

Results The peaks due to polymyxin E1 and polymyxin E2 in 
the chromatogram obtained with the test solution are similar 
in retention time to the corresponding peaks in the 
chromatogram obtained with reference solution (a). 

C. Dissolve about 5 mg in 3 mL of water R. Add 3 mL of 
dilute sodium hydroxide solution R. Shake and add 0.5 mL of a 
1 0 g^L solution of copper sulfate R. A violet colour is 
produced. 

D. Dissolve about 50 mg in 1 mL of / Af hydrochloric acid 
and add 0.5 mL of 0.01 M iodine. The solution remains 
coloured. 

E. It gives reaction (a) of sulfates {2.3.1). 

TESTS 

pH (2.2.3) 

4.0 to 6.0* 

Dissolve 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation {2.2.7) 

—73 to -63 (dried substance). 

Dissolve 1.25 g in water R and dilute to 25.0 mL with the 
same solvent. 

Composition 

Liquid chromatography (2*2.29): use the normalisation 
procedure. 

TVsr solution Dissolve 25.0 mg of the substance to be 
examined in 40 mL of water R and dilute to 50.0 mL with 
acetonitrile Rl. 

Reference solution (a) Dissolve 25*0 mg of colistin sulfate CRS 
in 40 mL of water R and dilute to 50*0 mL with 
acetonitrile Rl. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with a mixture of 20 volumes of acetonitrile Rl 
and 80 volumes of water R. 

Column : 

— size: l = 0.15 m, 0 = 4*6 mm; 

— stationary phase : end-capped octadecykilyi silica gel for 
chromatography R ( 3*5 pm); 

— temperature: 30 6 C* 


Mobile phase Mix 22 volumes of acetonitrile Rl and 
78 volumes of a solution prepared as follows: dissolve 4.46 g 
of anhydrous sodium sulfate R in 900 mL of water R> adjust to 
pH 2*4 with dilute phosphoric acid R and dilute to 1000 mL 
with water R . 

Flow rate 1 *0 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 20 juL* 

Run time 1.5 times the retention time of polymyxin El. 
Identification of peaks Use the chromatogram supplied with 
colistin sulfate CRS to identify the peaks due to polymyxins 
El, E 2 j E3, EH and EL7MOA. 

Relative retention With reference to polymyxin El (retention 
time = about 16 min): polymyxin E2 = about 0*45; 
polymyxin E3 = about 0.5; polymyxin EI-I = about 0*8; 
polymyxin E1-7MOA = about 1,L 
System suitability: reference solution (a): 

— resolution: minimum 8.0 between the peaks due to 
polymyxin E2 and polymyxin El; minimum 6.0 between 
the peaks due to polymyxin E2 and polymyxin El-I; 
minimum 2.5 between the peaks due to polymyxin El-I 
and polymyxin El; minimum 1.5 between the peaks due 
to polymyxin El and polymyxin E1-7MOA. 

Limit?. 

— polymyxin E3 : maximum 10.0 per cent (dried substance); 

— polymyxin El-l\ maximum 10.0 per cent (dried 
substance); 

— polymyxin E1-7MOA: maximum 10.0 percent (dried 
substance); 

— sum of polymyxins El, E2 t E3, El-I and E1-7MOA: 
minimum 77.0 per cent (dried substance); 

— disregard limit: the area of the peak due to polymyxin El 
in the chromatogram obtained with reference solution (b) 
( 1.0 per cent). 

Related substances 

Liquid chromatography ( 2.2.29 } as described in the test for 
composition with the following modifications. Use the 
normalisation procedure* 

Injection Test solution and reference solution (b). 

Limits: 

— any impurity: maximum 4*0 per cent; 

— total: maximum 23.0 per cent; 

— disregard limit: the area of the peak due to polymyxin El 
in the chromatogram obtained with reference solution (b); 
disregard the peaks due to polymyxins El, E 2 , E3, El-I 
and E1-7MOA. 

Sulfate 

16.0 per cent to 18,0 per cent (dried substance)* 

Dissolve 0,250 g in 100 mL of water R and adjust to pH 11 
with concentrated ammonia R. Add 10*0 mL of 0. / M barium 
chloride and about 0.5 mg of phihalein purple R. Titrate w r ith 
0*/ M sodium edetate , adding 50 mL of ethanol (96 per cent) R 
when the colour of the solution begins to change and 
continuing the titration until the violet-blue colour 
disappears. 

I mL of 0.1 M barium chloride is equivalent to 9*606 mg 
of S0 4 . 

Loss on drying ( 2.2.32) 

Maximum 3.5 per cent, determined on 1 .000 g by drying at 
60 C over diphosphorus pcnwxide R at a pressure not 
exceeding 0.67 kPa for 3 b* 

Sulfated ash (2.4.14) 

Maximum 1 *0 per cent, determined on l .0 g. 
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ASSAY 

Carry out the microbiological assay of antibiotics (2.7,2), 

STORAGE 

In an airtight container, protected from light, 

____ PbEiff 


Copovidone 

(Ph Eur monograph 0891) 



(QH*NO)* M X ( 111 . 1 )„ + ( 86 . 1 ),* 25086*89-9 

Action and use 

Excipient in pharmaceutical products. 

PhEt* ___ 

DEFINITION 

Copovidone is a copolymer of l-ethenylpyrrolidin- 2 -one and 
ethenyl acetate in the mass proportion 3:2. 

Content 

— nitrogen (N; A r 14.01): 7.0 per cent to 8.0 per cent 
(dried substance), 

— ethenyl acetate CJrLCL; 86.10): 35.3 per cent to 
42.0 per cent (dried substance). 

Revalue 90.0 per cent to 110.0 per cent of the value stated 
on the label, 

CHARACTERS 

Aspect white or yellowish-white hygroscopic powder or flakes. 

Solubility' 

Freely soluble in water, in ethanol (96 per cent) and in 
methylene chloride, 

IDENTIFICATION 

First identification: A. 

Second identification B, C 

A. Infrared absorption spectrophotometry (2.2,24). 

Comparison Ph. Eur: reference spectrum of copOtridOM, 

B . To 1 mL of solution S (see Tests) add 5 mL of mater R 
and 0.2 mL of 0.05 M iodine. A red colour appears. 

C Dissolve 0.7 g of hydroxylamme hydrochloride R in 10 mL 
of methanol ft, add 20 mL of a 40 g L solution of sodium 
hydroxide R and filter if necessary'. To 5 mL of the solution 
add 0.1 g of the substance to be examined and boil for 
2 min. Transfer 50 pL to a filter paper and add 0.1 mL of a 
mixture of equal volumes of feme chloride solution ft/ and 
hydrochloric acid ft. A violet colour appears, 

TESTS 
Solution S 

Dissolve 10,0 g in water ft and dilute to SOO.O mL with the 
same solvent. Add the substance to be examined to the 
water ft in small portions with constant stirring. 


Appearance of solution 

Solution S is not more opalescent than reference 
suspension III (2.2./) and not more intensely coloured than 
reference solution R 5 or BY 5 (2,2,2, Method II). 

Viscosity, expressed as A-value 

Dilute 5,0 mL of solution S to 50.0 mL with water ft. Allow 
to stand for 1 h and determine the viscosity { 2.2.9) of the 
solution at 25 ± 0.1 °C, using a size n° l viscometer with a 
minimum flow time of I 00 s. Calculate the A'-value using the 
following expression: 


1.51ogio 7} - 1 
0,15 + 0.003c 


yj 300c log io tj + (c + L5c togio t/) 3 
" 0.15c + 0.003c 2 


c - percentage concentration (g/100 mL) of the 

substance to be examined, calculated with reference 
to the dried substance; 

tj - viscosity of the solution relative to that of water. 
Aldehydes 

Maximum 500 ppm, expressed as acetaldehyde. 

Test solution Dissolve L 0 g of the substance to be examined 
in phosphate buffer solution pH 9,0 ft and dilute to 100.0 mL 
with the same solvent. Stopper the flask and heat at 60 C 
for 1 h. Allow to cool. 

Reference solution Dissolve 0.140 g of acetaldehyde ammonia 
turner trihydrate R in water ft and dilute to 200,0 mL with the 
same solvent. Dilute 1.0 mL of the solution to 100,0 mL 
with phosphate buffer solution pH 9.0 ft. 

Into 3 identical speetrophotometric cells with a path length 
of 1 cm, introduce separately 0,5 mL of the test solution, 

0.5 mL of the reference solution and 0.5 mL of water ft 
(blank). To each cell add 2.5 mL of phosphate buffer solution 
pH 9.0 ft and 0,2 mL of nicotinamide-adenine dinudeotide 
solution ft. Mix and stopper tightly. Allow' to stand at 
22 ± 2 C for 2-3 min and measure the absorbance (2,2,25) 
of each solution at 340 nm, using water ft as the 
compensation liquid. To each cell* add 0.05 mL of aldehyde 
dehydrogenase solution ft 3 mix and stopper tighdy. Allow to 
stand at 22 ± 2 : C for 5 min. Measure die absorbance of 
each solution at 340 nm using water ft as compensation 
liquid. Determine the content of aldehydes using the 
following expression: 


(At 2 - An) — (Aw — Am) ^ IQO000 x C 
{Aa 2 — Aai) — (Ah 2 — Afei) m 


Ai% 

Aa 

Aii 

A f 2 
A b \ 
At 2 
m 
C 


absorbance of the test solution before the 

addition of aldehyde dehydrogenase; 

absorbance of the test solution after the addition 

of aldehyde dehydrogenase; 

absorbance of the reference solution before the 

addition of aldehyde dehydrogenase; 

absorbance of the reference solution after the 

addition of aldehyde dehydrogenase; 

absorbance of the blank before the addition of 

aldehyde dehydrogenase; 

absorbance of the blank after the addition of 

aldehyde dehydrogenase; 

mass of povidone, in grams, calculated with 

reference to the dried substance; 

concentration (mg/ml), of acetaldehyde in the 

reference solution, calculated from the weight of 

the acetaldehyde ammonia trimer trihydrate with 

the factor 0,72, 
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Peroxides 

Maximum 400 ppm, expressed as H^Cb, 

Dilute 10 mL of solution S to 25 mL with water R. 

Add 2 mL of titanium trichloride-sulfuric add reagent R and 
allow to stand for 30 min. The absorbance (2.2,25) of the 
solution, measured at 405 tun using a mixture of 25 mL of a 
40 g/L solution of the substance to be examined and 2 ml of 
a 13 per cent VIV solution of sulfuric acid R as the 
compensation liquid, is not greater than 0.35. 

Hydrazine 

Thin-layer chromatography (2.2,27). tire freshly prepared 
solutions. 

Test solution To 25 mL of solution S add 0.5 mL of a 50 ab¬ 
solution of sahcyialdehydc R in methanol /?, mix and heat in a 
water-bath at 60 C for 15 min. Allow to cool, add 2.0 mL 
of xylene R , shake for 2 min and centrifuge. Use the dear 
supernatant layer. 

Reference solution Dissolve 9 mg of salkylaldehyde azim R in 
xylene R and dilute to 100 mL with the same solvent. Dilute 
1 mL of the solution to 10 mL with xylene R. 

Hate TLC silamsed silica gel plate R. 

Mobile phase water R } methanol R (20:80 VlV). 

Application 10 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 365 nm. 

Limit, 

— hydrazine*, any spot due to salicylaldehyde azinc is not 
more intense than the spot in the chromatogram obtained 
with the reference solution (1 ppm). 

Monomers 

Maximum 0.1 per cent. 

Dissolve 10.0 g in 30 mL of methanol R and add slowly 
20.0 mL of iodine bromide solution R Allow to stand for 
30 min protected from light with repeated shaking. 

Add 10 mL of a 100 g/L solution of potassium iodide R and 
titrate with 0.1 M sodium thiosulfate until a yellow colour is 
obtained Continue titration dropwise until the solution 
becomes colourless. Carry out a blank titration. Not more 
than 1.8 mL of 0,1 M sodium thiosulfate is used. 

Impurity' A 

Liquid chromatography (2,2.29), 

Test solution Dissolve 0.100 g of the substance to be 
examined in water R and dilute to 50,0 mL with the same 
solvent. 

Reference solution Dissolve 0.100 g of 2-pyrralidone R 
(impurity A) in water R and dilute to 100 mL with the same 
solvent. Dilute 1.0 mL to 100.0 mL with water R . 

Precolumn: 

— size: l = 0.025 m, 0 = 4 mm; 

— stationary phase: end-capped octadecykUyl silica gel for 
chromatography R (5 pm). 

Column: 

— size: l = 0.25 m, 0 = 4 mm; 

— stationary' phase: spherical aminohexadecylsUyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 C, 

Mobile phase water R adjusted to pH 2.4 with phosphoric 
add R. 

Flow rate 1 tnLmin. 


Detection Spectrophotometer at 205 nm. A detector is placed 
between the precolumn and the analytical column. A second 
detector is placed after the analytical column. 

Injection 10 |iL. When impurity A has left the precolumn 
(after about 1.2 min) switch the flow directly from the pump 
to the analytical column. Before the next chromatogram is 
run* wash the precolumn by reversed flow. 

Limit: 

— impurity A ; not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0,5 per cent). 

Heavy metals (2.4,5) 

Maximum 20 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Loss on drying (2*232) 

Maximum 5.0 per cent, determined on 0,500 g by drying in 
an oven at 105 C. 

Sul fa ted ash (2*4*14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Ethenyl acetate 

Determine the saponification value (2.5,6) on 2.00 g of the 
substance to be examined. Multiply the result obtained by 
0,1534 to obtain the percentage content of the ethenyl 
acetate component. 

Nitrogen 

Cam 1 out the determination of nitrogen (2.5.9) using 
30.0 mg of the substance to be examined and 1 g of a 
mixture of 3 parts of copper sulfate R and 997 pans of 
dipotassium stdfate /?, heating until a clear, light green solution 
is obtained and then for a further 45 min. 

STORAGE 

In an airtight container. 

LABELLING 

The label states the /lvalue. 

IMPURITIES 



A. pyrrolidin-2-one (2-pyirolidone). 

FUNCTIONALITY-RELATED CHARACTERISTICS 

77m section provides information on characteristics that are 
recognised as being relevant control parameters for one or mare 
functions of the substance token used as an excipient (see chapter 
5.15/ Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality 
criteria. In such cases , a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by> improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use , Where control methods are cited , they are 
recognised as being suitable for the purpose, but other methods can 
also be used* Wherever results for a particular characteristic are 
reported* the control method must be indicated 1 
The following characteristics may be relevant for copovidone used 
as binder in tablets and granules* 
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Viscosity (2.2.9) 

Determine the dynamic viscosity using a capillary viscometer 
on a 10 per cent solution (dried substance) or on a 
20 per cent solution (dried substance) at 25 P C. It is typically 
about 8 mPa-s or about 23 mPas, respectively. 

Particle-size distribution (2.9.21 or 2.9*38). 

Bulk and tapped density (2 . 9.34) 

The following characteristic may be relevant for copovidone used 
as film fanner in coated dosage forms and in aerosols. 

Viscosity (2.2. 9) 

See above. 

_ fifi Eur 


Copper Sulfate 

Anhydrous Copper Sulfate; Anhydrous Copper 
Sulphate 

(Ph. Eur. monograph 0893) 

CuS0 4 159.6 


* * * 


* 

* . 


* 

* 

* 


7758-98-7 


Source Iron hollow-cathode lamp. 

Wavelength 2483 nm. 

Atomisation device Air-acetylene flame. 

Copper may form explosive acetylides with acetylene. Therefore, 
dean the burner thoroughly before any residues become dry. 

Lead 

Maximum 80 ppm. 

Atomic absorption spectrometry (2,2.23 f Method 1). 

Test solution Dissolve 1.6 g in 10 mL of water R, add 2.5 mL 
of lead-free nitric add R and dilute to 25.0 mL with water R, 
Reference solutions Prepare the reference solutions using lead 
standard solution (100 ppm Pb) /?, adding 2.5 mL of lead-free 
nitric acid R and diluting to 25.0 mL with water R. 

Source Lead hollo w-cathode lamp. 

Wavelength 217.0 nm. 

Atomisation device Air-acetylene flame. 

Copper may form explosive acetylides with acetylene. Therefore, 
ckan the burner thoroughly before any residues become dr\ r . 

Loss on drying (2,2.31) 

Maximum 1.0 per cent, determined on 0.500 g by drying in 
an oven at 250 ±10 °C. 


Action and use 

Used in treatment of copper deficiency. 

PftEt* _ 

DEFINITION 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Greenish-grey powder, very hygroscopic. 

Solubility 

Freely soluble in water, slightly soluble in methanol, 
practically insoluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Add several drops of dilute ammonia R2 to 1 mL of 
solution S (see Tests). A blue precipitate is formed. 

On further addition of dilute ammonia R2 the precipitate 
dissolves and a dark blue colour is produced. 

B. Loss on drying (see Tests). 

C. Dilute I mL of solution S to 5 mL with zvater R. 

The solution gives reaction (a) of sulfates (2.3.1). 

TESTS 
Solution S 

Dissolve 1.6 g in water R and dilute to 50 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2, /). 

Chlorides ( 2.4.4) 

Maximum 150 ppm. 

Dilute 10 mL of solution S to 15 mL with water R. 

Iron 

Maximum 150 ppm. 

Atomic absorption spectrometry (2.2.25, Method I), 

Test solution Dissolve 0.32 g in 10 mL of water R, add 
2.5 mL of lead-free nitric acid R and dilute to 25.0 mL with 
water R. 

Reference solutions Prepare the reference solutions using iron 
standard solution (20 ppm Fe) R, adding 2.5 mL of lead-free 
nitric add R and diluting to 25.0 mL with water R. 


ASSAY 

Dissolve 0.125 g in 50 mL of water R . Add 2 mL of sulfuric 
add R and 3 g of potassium iodide R. Titrate with 0.1 M 
sodium thiosulfate, using 1 mL of starch solution R, added 
towards the end of the titration. 

I mL of 0. / M sodium thiosulfate is equivalent to 15.96 mg of 
CuS0 4 . 

STORAGE 

In an airtight container. 

_____ PUB* 


Copper Sulfate Pentahydrate * * 

% ** 

Copper Sulphate Pentahydrate * 

(Ph. Eur. monograph 0894) 

CuS0 4 ,5H 2 0 249.7 7758-99-8 


Action and use 

Used in treatment of copper deficiency. 

PhEur ________ 

DEFINITION 

Content 

99.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

Blue, crystalline powder or transparent, blue crystals. 

Solubility 

Freely soluble in water, soluble in methanol, practically 
insoluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Add several drops of dilute ammonia R2 to 1 mL of 
solution S (see Tests). A blue precipitate is formed. 

On further addition of dilute ammonia R2 the precipitate 
dissolves and a dark blue colour is produced. 

B. Loss on drying (see Tests). 
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C. Dilute 1 mL of solution S to 5 mL with water R. 

The solution gives reaction (a) of sulfates (2.3.1). 

TESTS 
Solution S 

Dissolve 5 g in water R and dilute to 100 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2,1). 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dilute 10 mL of solution S to 15 mL with water R. 


Cortisone Acetate 


(Ph. Ear. monograph 0321) 





402<5 


***** 
* * 


50-04-4 


Iron 

Maximum 100 ppm. 

Atomic absorption spectrometry (2,2,23* Method I), 

Test solution Dissolve 0,5 g in 10 mL of water R, add 2,5 mL 
of lead-free nitric acid R and dilute to 25.0 mL with water R . 
Reference solutions Prepare the reference solutions using iron 
standard solution (20 ppm Fe) /?, adding 2,5 mL of lead-free 
nitric add R and diluting to 25.0 mL with water R. 

Source Iron hollow-cathode lamp. 

Wavelength 248.3 nm. 

Atomisation device Air-acetylenc flame. 

Copper may form explosive acctylides with acetylene. Therefore, 
dean the burner thoroughly before any residues become dry. 

Lead 

Maximum 50 ppm. 

Atomic absorption spectrometry (2,2.23, Method I). 

Test solution Dissolve 2,5 g in 10 mL of water R, add 2,5 mL 
of lead-free nitric acid R and dilute to 25,0 mL with tvater R. 
Reference solutions Prepare the reference solutions using lead 
standard solunrn (100 ppm Pb) R, adding 2.5 mL of lead-free 
nitric add R and diluting to 25.0 mL with water R. 

Source Lead hollow-cathode lamp. 

Wavelength 217,0 nm. 

Atomisation device Air-acetylene flame. 

Copper may form explosive acctylides with acetylene. Therefore # 
clean the burner thoroughly before any residues become dry, 

Loss on drying (2.2.32) 

35.0 per cent to 36.5 per cent, determined on 0.500 g by 
drying in an oven at 250 ± 10 X, 

ASSAY 

Dissolve 0.200 g in 50 mL of water R. Add 2 mL of sulfuric 
add R and 3 g of potassium iodide R. Titrate with 0.1 M 
sodium thiosulfate, adding 1 mL of starch solution R towards 
the end of the titration, 

1 mL 0.1 M sodium thiosulfate is equivalent to 24.07 mg of 
CuS0 4) 5H 2 0, 

*_____„___ _ PftEur 


Action and use 

Corticosteroid. 

Preparation 

Cortisone Tablets 

PhEer __ 

DEFINITION 

17-Hydroxy-3,t l 5 20-trioxopregn«4-en*2I-yl acetate. 

Content 

97,0 per cent to 103,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in dioxan, sparingly soluble in acetone, 
slightly soluble in ethanol (96 per cent) and in methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification: A % R. 

Second identification C, D, E 

A. Infrared absorption spectrophotometry (2.2,24). 
Comparison cortisone acetate CRS'. 

If the spectra obtained in the solid state show differences, 
record new spectra using 50 g/L solutions in methylene 
chloride R in a 0.2 mm cell, 

B. Thin-layer chromatography (2.2.27). 

Solvent mixture methanol R f methylene chloride R (1:9 VIV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of cortisone acetate CRS 
in the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 10 mg of hydrocortisone 
acetate R in reference solution (a) and dilute to 10 mL with 
reference solution (a). 

Plate TIC silica gel F 2 ^ plate R. 

Mobile phase Add a mixture of L2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 jiL, 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 
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Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 C for 10 min or until the spots appear. Allow to 
coot Examine in daylight and in ultraviolet tight at 365 m 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability, reference solution (b): 

— the chromatogram shows 2 clearly separated spots, 

C. Thin-layer chromatography (2.2.27)* 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in methanol R with gentle heating and dilute to 
5 ml with the same solvent (solution A). Dilute 2 mL of this 
solution to 10 mL with methylene chloride R . 

Test solution (b) Transfer 2 mL of solution A to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylcne cap- Add 10 mL of saturated 
mtthanoHc potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R briskly through the 
solution for 5 min. Stopper the tube. Heat in a water-bath at 
45 C protected from light for 2.5 h. Allow to cool 
Reference solution (a) Dissolve 25 mg of cortisone acetate CRS 
in methanol R with gentle heating and dilute to 5 mL with 
the same solvent (solution B). Dilute 2 mL of this solution to 
10 mL with methylene chloride R. 

Reference solution (b) Transfer 2 mL of solution B to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylcne cap. Add 10 mL of saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R briskly through the 
solution for 5 min. Stopper the tube. Heat in a water-bath at 
45 C protected from light for 2.5 h. Allow to cool. 

Plate TLC silica gel Fgj* pltnc R 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 pL 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in each of the chromatograms 
obtained with the lest solutions is similar in position and size 
to the principal spot in the chromatogram obtained with the 
corresponding reference solution. 

Detection B Spray with alcoholic solution of sulfuric add R and 
heat at 120 C for 10 min or until the spots appear. Allow to 
cool. Examine in dayli^it and in ultraviolet light at 365 nm. 
Results B The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position, colour 
in daylight, fluorescence in ultraviolet light at 365 nm and 
size to the principal spot in the chromatogram obtained with 
the corresponding reference solution. The principal spots in 
the chromatograms obtained with test solution (b) and 
reference solution (b) have an R F value distinctly lower than 
that of the principal spots in the chromatograms obtained 
with test solution (a) and reference solution (a). 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 mtn, a faint yellow colour develops. 

Add this solution to 10 mL of water R and mix. The colour 
is discharged and a clear solution remains. 

E. About 10 mg gives the reaction of acetyl (2.J. I ). 


TESTS 

Specific optical rotation (ZZ7) 

+ 211 to + 220 (dried substance). 

Dissolve 0.250 g in dioxan R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

liquid chromatography (2.2,29). Prepare the solutions 
immediately before use . 

Test solution Dissolve 25,0 mg of the substance to be 
examined in acetonitrile R and dilute to 10,0 mL with the 
same solvent. 

Reference solution (a). Dissolve 2 mg of cortisone acetate CRS 
and 2 mg of hydrocortisone acetate CRS (impurity A) in 
acetonitrile R and dilute to 100.0 mL with the same solvent. 
Reference solution (h) Dilute 1.0 mL of the test solution to 
100.0 mL with acetonitrile R. 

Column : 

— rise: f = 0.25 m,0 = 4.6 mm; 

— Stationary phase: octadecylsifyi silica gel for chromatography R 
(5 pm). 

Mobile phase In a 1000 mL volumetric flask mix 400 mL of 
acetonitrile R with 550 mL of water R and allow to 
equilibrate; dilute to 1000 mL with water R and mix agiin. 
Flow rate 1 mUmin. 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 30 min. 
Injection 20 pL; inject acetonitrile R as a blank. 

Run time Twice the retention time of cortisone acetate. 
Retention time Impurity A - about 10 min; cortisone 
acetate = about 12 min. 

Syrren* suitability^ reference solution (a): 

— resolution: minimum 4.2 between the peaks due to 
impurity A and cortisone acetate; if necessary, adjust the 
concentration of acetonitrile in the mobile phase. 

Limits: 

— impurity A: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution fb) (0,5 per cent); 

- total: not more than £ .5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (L5 percent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2,2.32} 

Maximum 0.5 per cent, determined on 0.500 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
100,0 mL with the same solvent. Dilute 2,0 mL of this 
solution to 100,0 mL with ethanol (96 per cent) /?. Measure 
the absorbance (2,2.25) at the absorption maximum at 
237 nm. 

Calculate the content of C 2 *Hk> 0 6 taking the specific 
absorbance to be 395. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A 
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A. llfJ,17Hiihydroxy-3,20-dioxopregn-4-eii-21-yl acetate 
(hydrocortisone acetate). 

________ Pti&r 


Hydrogenated Cottonseed Oil * *, 

* * 

(Ph. Eur , monograph 1305} * 

PhBr _ 

DEFINITION 

Product obtained by refining and hydrogenation of oil 
obtained from seeds of cultivated plants of various variedes of 
Gossypium hirsutum L. or of other species of Gossypium, 

The product consists mainly of triglycerides of palmidc and 
stearic acids* 

CHARACTERS 

Appearance 

White or almost white mass or powder which melts to a 
clear, pale yellow liquid when heated. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride and in toluene, very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Melting point {see Tests). 

B. Composition of fatty acids (sec Tests). 

TESTS 

Melting point (2.2J 4) 

57 C to 70 C. 

Acid value (2.5.1) 

Maximum 0.5. 

Dissolve 10.0 g in 50 mL of a hot mixture of equal volumes 
of ethanol (96 per cent) R and toluene R> previously neutralised 
with 0.1 M potassium hydroxide using 0,5 mL of 
phenolphthalein solution R1 as indicator. Titrate the solution 
immediately while still hot. 

Peroxide value (2.5.5, Method A) 

Maximum 5.0. 

U ns upon i liable matter (2.5.7) 

Maximum 1.0 per cent, determined on 5.0 g. 

Alkaline impurities 

Dissolve by gentle hearing 2.0 g in a mixture of 1.5 mL of 
ethanol (96 per cent) R and 3 mL of toluene R . Add 0.05 mL 
of a 0.4 g/L solution of bmmophenol blue R in ethanol 
(96 per cent) R. Not more than 0.4 mL of 0 , 01 M hydrochloric 
add is required to change the colour to yellow. 

Composition of fatty acids (2,4. 22, Method A) 

Use die mixture of calibrating substances in Table 2.4,22,-3. 
Column: 

— material: fused silica; 

— size / = 25 m, 0 = 0.25 mm; 

— stationary phase'. poly(cya nopropyl) sibxane R (film thickness 
0.2 pm). 

Carrier gas helium for chromatography R. 


Flow rate 0.65 mUmin. 

Split ratio I; 100. 

Temperature: 

— column: 180 Q C for 35 min; 

— injection port and detector. 250 “C. 

Detection Flame ionisation. 

Composition of the fatty-add fraction of the oil: 

—- saturated fatty acids of chain length less than C 14 : maximum 
0,2 per cent; 

— myristic add: maximum 1.0 per cent; 

— palmitic add: 19.0 per cent to 26.0 per cent; 

— stearic add : 68,0 per cent to 80.0 per cent; 

— oleic add and isomen: maximum 4.0 per cent; 

— Hnolmc add and isomers: maximum 1.0 per cent; 

— arachidic add: maximum 1.0 per cent; 

— behenic add: maximum 1.0 percent; 

— tigmeme add: maximum 0,5 per cent. 

Nickel 

Maximum 1 ppm. 

Atomic absorption spectrometry (2.2.23, Method IT). 

Test solution Introduce 5.0 g into a platinum or silica crucible 
tared after ignition. Cautiously heat and introduce Into the 
substance a wick formed from twisted ashless filter paper. 
Ignite the wick When the substance ignites, stop heating. 
After combustion, ignite in a muffle furnace at about 
600 ± 50 C C. Continue the incineration until white ash is 
obtained. After cooling, take up the residue with 2 quantities, 
each of 2 mL, of dilute hydrochloric acid R and transfer into a 
25 mL graduated flask. Add 0.3 mL of nitric add R and 
dilute to 25.0 mL with distilled water R. 

Reference solutions Prepare 3 reference solutions by adding 
1.0 mL 2,0 mL and 4.0 mL of nickel standard solution 
(0.2 ppm Ni) R to 2.0 mL pontons of the test solution, 
diluting to 10.0 mL with distilled water R. 

Source Nickel hollow-cathode lamp. 

Wavelength 232 nm. 

Atomisation device Graphite furnace* 

Carrier gas argon R. 

STORAGE 

Protected from light. 

____—___ PtiEur 


Cresol 

Action and use 

Antiseptic; antimicrobial preservative. 

DEFINITION 

Cresol is a mixture of cresob and other phenols obtained 
from coal tar. 

CHARACTERISTICS 

An almost colourless to pale brownish yellow liquid. 

Almost completely soluble in 50 volumes of water y freely 
soluble in ethanol (96%) % in ether and in fixed and volatile 
oils. 

IDENTIFICATION 

Shake 0.5 mL with 300 mL of water and filter. The filtrate 
complies with the following tests. 

A. Add iron(m) chloride solution Rl. A transient blue colour is 
produced. 
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B. Add bromine water. A pale yellow flocculent precipitate is 
produced. 

TESTS 

Acidity 

A 2,0% w/v solution is neutral to brmnocresol purple solution. 

Distillation range 

Not more than 2% v/v distils below 188 and not less than 
80% v/v distils between 195 and 205 , Appendix V C. 

Weight per mL 

1 *029 to 1.044 g* Appendix V G. 

Hydrocarbons 

Place 50 mL in a 500 mL round-bottomed flask* add 
150 mL of 5m sodium hydroxide and 30 mL of water and mix 
thoroughly. Conned the flask to a splash-bulb and air- 
condenser about 60 cm long, with the end of the air- 
condenser fitting closely into the neck of a 250 mL pear- 
shaped separating funnel and passing well into the separating 
funnel, which has a cylindrical graduated portion above the 
stopcock. Fill the graduated portion of the separating funnel 
with water. Distil rapidly until 75 mL of distillate has been 
collected, cooling the separating funnel in running water if 
necessary. Allow the separating funnel to stand in a vertical 
position until separation is complete and draw off die 
aqueous liquid into a titration flask for use in the test for 
Volatile bases. 

Allow the separating funnel to stand for a few minutes, 
measure the volume of hydrocarbon oil in the graduated 
portion and warm, if necessary, to keep the oil in the liquid 
state. Subtract the volume of volatile bases in the 
hydrocarbon oil, as determined in the following test. 

Not more than 0,15% v/v of hydrocarbon oil is present. 
Volatile bases 

To the aqueous liquid reserved in the test for Hydrocarbons 
add any aqueous liquid still remaining in the separating 
funnel and neutralise, if necessary, with 0,1m hydrochloric acid 
using phenolphthaldn solution Rl as indicator* Titrate with 
1 m hydrochloric add VS using methyl orange solution as 
indicator. Wash the oil from the separating funnel into the 
titration fiask with water and again titrate with 1 m hydrochloric 
acid VS. From the volume of additional 1m hydrochloric add 
VS) calculate the proportion of volatile bases in the 
hydrocarbon oil. From the total volume of 1 m hydrochloric 
acid VS used in both titrations calculate the volume of 
volatile bases in the substance being examined. Each mL of 
1 m hydrochloric add VS is equivalent to 0.080 mL of volatile 
bases. Not more than 0.15% v/v of volatile bases is present* 

Hydrocarbons and volatile bases 

The sum of the contents of hydrocarbon oil and volatile 
bases, as determined in the tests for Hydrocarbons and for 
Volatile bases, does not exceed 0.25% v/v. 

Sulfur compounds 

Place 20 mL in a small conical fiask and over the mouth of 
the flask fix a piece of filter paper moistened with a 10% w/v 
solution of lead(ti) acetate. Heat the flask on a water bath for 
5 minutes. Not more than a light yellow colour is produced 
on the filter paper. 

Non-volatile matter 

When evaporated on a water bath and dried at 105% leaves 
not more than 0.1% w/v of residue. 


Crude Cresol 

(Ph. Eur * monograph 1628) 



C 7 H 8 0 108.1 

Action and use 

Antiseptic. 

pftEt* ___ 

DEFINITION 

Mixture of 2-, 3- and 4-methylphenol, 

CHARACTERS 

Appearance 

Colourless or pale brown liquid. 

Solubility 

Sparingly soluble in water* miscible with alcohol and with 
methylene chloride. 

IDENTIFICATION 

A, To 0,5 mL add 300 mL of water /?, mix and filter. 

To 10 mL of the filtrate add 1 ml, of ferric chloride 
solution Rl, A blue colour is produced. 

B. To 10 mL of the filtrate obtained in identification test A, 
add l mL of bromine water R. A pale yellow flocculent 
precipitate is produced. 

C* Relative density (see Tests). 

TESTS 
Solution S 

To 2.5 g of the substance to be examined add 50 mL of 
water /?, shake for 1 min and filter through a moistened filter. 

Acidity or alkalinity 

To 10 mL of solution S add O.i mL of methyl red solution R 
and 0*2 ml of 0.01 M sodium hydroxide. The solution is 
yellow* Add 0.3 mL of 0.01 M hydrochloric add . The solution 
is red* 

Relative density (2,2*5) 

1.029 to LQ44. 

Distillation range (2*2*//) 

A maximum of 2,0 per cent V/V distils below 188 C and a 
minimum of 80 per cent V/V distils between 195 C and 
205 ’€* 

Sulfur compounds 

Place 20 mL in a small conical flask. Over the mouth of the 
flask fix a piece of filter paper moistened with lead acetate 
solution R . Heat on a vvater-bath for 5 min. Not more than a 
light yellow colour is produced on the filter paper. 

Residue on evaporation 

Maximum 0,1 per cent* 

Evaporate 2.0 g to dryness on a water-bath and dry at 
100-105 C for t h. The residue weighs not more than 2 mg, 

STORAGE 

Protected from light* 

_ PhEw 


STORAGE 

Cresol should be protected from light. It darkens w'ith age or 
on exposure to light. 
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Croscarmellose Sodium 1-665 


Croscarmellose Sodium * * 

* * 

(Ph, Eur, monograph 0985) ** 

Action and use 
Excipient. 

Ptjfo _ 

DEFINITION 

Cross-linked sodium carboxymethylceUulose, 

Sodium salt of a cross-linked, partly Ocarboxymerhylated 
cellulose. 

CHARACTERS 

Appcareance 

White or greyish-white powder. 

Solubility 

Practically insoluble in acetone, in anhydrous ethanol and in 
toluene. 

IDENTIFICATION 

A* Mix 1 g with 100 mL of a solution containing 4 ppm of 
methylene blue R y stir the mixture and allow it to settle. 

The substance to be examined absorbs the methylene blue 
and settles as a blue, fibrous mass. 

B, Mix 1 g with 50 mL of water R. Transfer 1 mL of the 
mixture to a small test-tube and add l mL of water R and 
0.05 mL of a freshly prepared 40 g/L solution of a- 
naphthol R in methanol R . Incline the test-tube and carefully 
add 2 mL of sulfuric acid R down the side so that it forms a 
lower layer. A reddish-violet colour develops at the interface. 

C. The solution prepared from the sulfated ash in the test for 
heavy metals (see Tests) gives reaction (a) of sodium (2.3.1), 

TESTS 

p H (22J) 

5.0 to 7.0 for the suspension. 

Shake 1 g with 100 mL of carbon dioxide-free miter R for 
5 min. 

Sodium chloride and sodium glycollate 

Maximum 0.5 per cent (dried substance) for the sum of the 
percentage contents of sodium chloride and sodium 
glycollate. 

Sodium chloride Place 5.00 g in a 250 mL conical flask* add 
50 mL of water R and 5 mL of strong hydrogen peroxide 
solution R and heat on a water-barb for 20 min* stirring 
occasionally to ensure total hydration. Cool, add 100 mL of 
water R and 10 mL of nitric acid R> Titrate with 0,05 M silver 
nitrate, determining the end-point potentiometrically (2220) 
using a silver indicator electrode and a double-junction 
reference electrode containing a 100 g/L solution of potassium 
nitrate R in the outer jacket and a standard filling solution in 
the inner jacket, and stirring constantly. 

1 mL of 0.05 M silver nitrate is equivalent to 2.922 mg of 
NaCL 

Sodium glycollate Place a quantity of the substance to be 
examined equivalent to 0.500 g of the dried substance in a 
100 mL beaker. Add 5 mL of glacud acetic acid R and 5 mL 
of water R and stir to ensure total hydration (about 15 min). 
Add 50 mL of acetone R and 1 g of sodium chloride R. Stir for 
several minutes to ensure complete precipitation of the 
cafboxymethylcellulose. Filter through a fast filter paper 
impregnated with acetone R into a volumetric flask, rinse the 
beaker and the filter with 30 mL of acetone R and dilute the 
filtrate to 100.0 mL with the same solvent. Allow to stand for 


24 h without shaking. Use the dear supernatant to prepare 
the test solution. 

Prepare the reference solutions as follows: m a 100 mL 
volumetric flask, dissolve 0.100 g of gfycoHk acid R f 
previously dried in vacuo over diphosphorus pentoxide R at 
room temperature overnight, in water R and dilute to 
100.0 mL with the same solvent; use the solution within 
30 days; transfer 1.0 mL, 2.0 mL, 3.0 mL and 4,0 mL of the 
solution to separate volumetric flasks, dilute the contents of 
each flask to 5.0 mL with water R, add 5 mL of glacial acetic 
acid Ry dilute to 100.0 mL with acetone R and mix. 

Transfer 2.0 mL of the test solution and 2.0 mL of each of 
the reference solutions to separate 25 mL volumetric flasks. 
Heat the uncovered flasks for 20 min on a water-bath to 
eliminate acetone. Allow to cool and add 5,0 mL of 2,7- 
dihydroxynaphthalene solution R to each flask. Mix, add a 
further 15.0 mL of 2 f 7-dihydroxy naphthalene solution R and 
mix again. Close the flasks with aluminium foil and heat on a 
waier-bath for 20 min. Cool and dilute to 25.0 mL with 
sulfuric acid R. 

Measure the absorbance (2.2,25) of each solution at 540 nm. 
Prepare a blank using 2.0 mL of a solution containing 
5 per cent V/V each of glacial acetic acid R and R in 
acetone R. Prepare a standard curve using the absorbances 
obtained with the reference solutions. From the standard 
curve and the absorbance of the test solution, determine the 
mass (d) of glycollic arid in the substance to be examined, in 
milligrams, and calculate the content of sodium glycollate 
using the following expression: 

10 x 1.29 x a 
JlW- ~b) m 

1.29 = the factor converting glycollic add to sodium 

glycollate; 

b = loss on drying as a percentage; 

m = mass of the substance to be examined, in 

grams. 

Water-soluble substances 
Maximum 10.0 per cent. 

Disperse 10.00 g in 800,0 mL of water R and stir for 1 min 
every 10 min during the first 30 min. Allow to stand for I h 
and centrifuge if necessary. Decant 200.0 mL of the 
supernatant onto a fast filter paper in a vacuum filtration 
funnel, apply vacuum and collect 150.0 mL of the filtrate. 
Evaporate to dryness and dry the residue at 100-105 C for 
4 h. 

Heavy metals (2A.S) 

Maximum 20 ppm. 

To the residue obtained in the determination of the sulfated 
ash add 1 mL of hydrochloric acid R and evaporate on a 
water-bath. Take up the residue in 20 mL of water R, 12 mL 
of the solution complies with test A, Prepare the reference 
solution using lead standard solution (1 ppm Ph) R. 

Loss on drying ( 2.2.32 ) 

Maximum 10,0 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 6 h. 

Sulfated ash (2. 4 . 14 ) 

14.0 per cent to 28.0 per cent (dried substance), determined 
on 1,0 g, using a mixture of equal volumes of sulfuric acid R 
and water i?. 

Microbial contamination 

TAMC: acceptance criterion ID 3 CFU/g (2.6.12). 

TYMC; acceptance criterion 10 2 CFU/g (2.6.12). 
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Absence of Escherichia edi (2.6. 13). 

FUNCTION ALITY-RELATED CHARACTERISTICS 

TJtis section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated 
The following characteristics may be relevant for croscamtellose 
sodium used as disintegrate 

Settling volume 

Place 75 mL of water R in a 100 mL graduated cylinder and 
add IS g of the substance to be examined in 0.5 g portions, 
shaking vigorously after each addition. Dilute to 100.0 mL 
with water R and shake again until the substance is 
homogeneously distributed. Allow to stand for 4 h. 

The settling volume is between 10.0 mL and 30.0 mL 

Degree of substitution 

0,60 to 0.85 (dried substance). 

Place 1.000 g in a 500 mL conical flask* add 300 mL of a 
100 g/L solution of sodium chloride R and 25.0 mL of 0.1 M 
sodium hydroxide, stopper the flask and allow to stand for 
5 min, shaking occasionally. Add 0.05 mL of nt-emsoi purple 
solution R and about 15 mL of 0.1 M hydrochloric add from a 
burette. Insert the stopper and shake. If the solution is violet, 
add 0.1 M hydrochloric acid in 1 mL portions until the 
solution becomes yellow, shaking after each addition. Titrate 
with 0JM sodium hydroxide until the colour turns to violet. 
Calculate the number of mi 11 [equivalents (A4) of base 
required to neutralise the equivalent of 1 g of dried 
substance. 

Calculate the degree of acid carboxy methyl substitution (A) 
using the following expression: 

I150M 

(7102 - 412M - 8QC) 

C = sulfatcd ash as a percentage. 

Calculate the degree of sodium carboxymethyl 
substitution (S) using the following expression: 

(162 + 58A) C 
(7102 - 8QC) 


The degree of substitution is the sum of A and S. 

Particle size distribution (2. 9.31) 
or 2.9.38 ). 

Hausner ratio (2.9.56) 

___ — _ _ PhEor 


Crospovidone (1) 

(Ph. Eur. monograph 0892) 



Action and use 

Excipient in pharmaceutical products. 


9003-39-8 


Ph£ar _ 

DEFINITION 

Cross-linked homopolymer of I -ethenylpyrrolidin-2-one. 

Content 

11.0 per cent to 12.8 per cent of N 14.01) (dried 

substance). 

2 types of crospovidone are available, depending on the 
particle size: type A and type B. 

♦ CHARACTERS 
Appearance 

Hygroscopic* white or yellowish-white powder or flakes. 
Solubility 

Practically insoluble in water, in ethanol 96 per cent and in 
methylene chloride. + 

IDENTIFICATION 

♦ A, Infrared absorption spectrophotometry (2.2.24). 
Comparison crospovidone CRS.# 

B. Suspend 1 g in 10 mL of water R , add 0.1 mL of 0.05 Af 
iodine and shake for 30 s. Add I mL of starch solution R and 
shake. No blue colour develops within 30 s. 

C. To 10 mL of water R, add 0.1 g and shake, A suspension 
is formed and no clear solution is obtained within 15 mm, 

D. The analytical sieves must be clean and dry . For this purpose 
the Steves are washed in hot water and allowed to dry overnight in 
a dying cabinet at 105 "C. 

Place 20 g (dried substance) in a 1000 mL conical flask, add 
500 mL of water R and shake the suspension for 30 min. 
Pour the suspension through a 63 pm analytical sieve, 
previously tared, and rinse the sieve with water R until the 
filtrate is dear. Dry the sieve and sample residue at 105 G 
for 5 h in a drying cabinet without circulating air. Cool in a 
desiccator for 30 min and weigh. 

Calculate the percentage sieving residue (fraction of sample 
particles having a diameter of more than 63 pm), using the 
following ejqprcssion: 


mi - m3 
m 3 


x 100 


m x = mass of the sieve and sample residue, after drying 
for 5 h* in grams; 

m 2 = initial mass of the sample, in grams; 

m$ — mass of the sieve, in grams. 

If the sieving residue fraction is more than 15 per cent, the 
substance is classified as type A; if the sieving residue fraction 
is less than or equal to 15 per cent* the substance is classified 
as type B, 
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TESTS 

Peroxides 

Type A: maximum 400 ppm expressed as H 2 0 2 ; type B: 
maximum 1000 ppm expressed as H 2 0 2 - 
Suspend 2,0 g in 50 mL of water R, To 25 mL of this 
suspension add 2 mL of titanium trichloride-sulfuric acid 
reagent R. Allow to stand for 30 min and filter. 

The absorbance ( 2.2.25) of the filtrate* measured at 405 nm 
using a mixture of 25 mL of a filtered 40 g/L suspension of 
the substance to be examined and 2 mL of a 13 per cent VtV 
solution of sulfuric acid R as the compensation liquid, has a 
maximum of 0,35* 

For type B use 10 mL of the suspension and dilute to 25 mL 
with tiwrer R for the test. 

Water-soluble substances 

Maximum 1.5 per cent. 

Place 25*0 g in a 400 mL beaker, add 200 mL of water R 
and stir for 1 h using a magnetic stirrer. Transfer the 
suspension to a 250,0 mL volumetric flask, rinsing with 
water /?* and dilute to volume with the same solvent. Allow 
the bulk of the solids to settle. Filter about 100 mL of the 
almost clear supernatant through a membrane filter (nominal 
pore size 0,45 pm), protected by superimposing a membrane 
filter (nominal pore size 3 pm). While filtering, stir the liquid 
above the membrane filter manually or by means of a 
mechanical stirrer, taking care not to damage the membrane 
filter. Transfer 50*0 mL of the clear filtrate to a tared 
100 mL beaker, evaporate to dryness and dry at 105-110 C 
for 3 h, The residue weighs a maximum of 75 mg* 

Impurity A 

Liquid chromatography (2.2*29), 

Test solution Suspend 1.250 g in 50.0 mL of methanol R and 
shake for 60 min, Leave the bulk to settle and filter through 
a membrane filter (nominal pore size 0*2 pm). 

Reference solution (a) Dissolve 50 mg of / -vinylpyrrolidw-2- 
one R (impurity A) in methanol R and dilute to 100.0 mL 
with the same solvent. Dilute 1.0 mL of the solution to 
100.0 mL with methanol R. Dilute 5,0 mL of this solution to 
100.0 mL with the mobile phase. 

Reference solution (h) Dissolve 10 mg of 1 -vmylpyrrohdm-2- 
one R (impurity A) and 0,50 g of vinyl acetate R in 
methanol R and dilute to 100 mL with the same solvent. 
Dilute 1.0 mL of the solution to 100.0 mL with the mobile 
phase. 

Precotunm: 

— size: l - 0.025 m,0 = 4 mm; 

— stationary phase: oaadecyhilyl silica gel far chromatography R 
(5 pm). 

Column: 

— size. I - 0*25 m, 0 - 4 mm; 

— stationary phase: octadecylsilyl silica gel far chromatography R 
(5 pm); 

— temperature*. 40 °C. 

Mobile phase acetonitrile if, water R (10:90 VlV). 

Flow rate I nfllVmin. 

Detection Spectrophotometer at 235 nm. 

Injection 50 pL* Alter each injection of the test solution, wash 
the precolumn by passing the mobile phase backwards, at the 
same flow rate as applied in the test* for 30 min. 

System suitability: 

— resolution: minimum 2.0 between the peaks due to 
impuriry A and vinyl acetate in the chromatogram 
obtained with reference solution (b); 


— repeatability, maximum relative standard deviation of 
2.0 per cent after 6 injections of reference solution (a). 

Calculation of percentage content: 

— for impurity A, use the concentration of impurity A in 
reference solution (a). 

Limit: 

— impurity A: maximum 10 ppm. 

♦Heavy metals (2.4.8) 

Maximum 10 ppm, 

2,0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (IQ ppm Pb) /?*♦ 

Loss on drying (2,2*22) 

Maximum 5.0 per cent* determined on 0.500 g by drying in 
an oven at 105 = C. 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Place 0J00 g of the substance to be examined (m mg) in a 
combustion flask and add 5 g of a mixture of 1 g of copper 
sulfate if, 1 g of titanium dioxide R and 33 g of dipotassium 
sulfate if* and 3 glass beads. Wash any adhering particles 
from the neck into the flask with a small quantity' of water R, 
Add 7 mL of sulfuric acid R, allowing it to run down the 
inside wall of the flask* Gradually heat the flask until the 
solution has a clear, yellowish-green colour, and die inside 
wall of the flask is free from carbonised material* and then 
heat for a further 45 min. After cooling, cautiously add 
20 mL of water if* and connect the flask to the distillation 
apparatus, which has been previously washed by passing 
steam through it. To the absorption flask add 30 mL of a 
40 g/L solution of boric acid if, 0*15 mL of bwmoemol green- 
methyl red solution R and sufficient water R to immerse the 
lower end of the condenser tube. Add 30 mL of strong sodium 
hydroxide solution R through a funnel, cautiously rinse the 
funnel with 10 mL of water R, immediately close the clamp 
attached to the rubber tube, then start the distillation with 
steam to obtain 80-100 mL of distillate. Remove the 
absorption flask from the lower end of the condenser tube* 
rinsing the end pan with a small quantity of water if, and 
titrate the distillate with 0.025 M sulfuric acid until the colour 
of the solution changes from green through pale greyish-blue 
to pale greyish red-purple. Carry out a blank determination 
and make any necessary correction. 

1 mL of 0.025 M sulfuric acid is equivalent to 0.700 mg of N, 

STORAGE 

In an airtight container. 

♦ LABELLING 

The label states the type of crospovidone (type A or 

type B).# 

IMPURITIES 



A. i -ethenylpyirolidin-2-one (l-vinylpyiTOiidin-2-one), 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters far one or more 
fmaions of the substance when used as an excipient (see chapter 
5 *15/ Some of the characteristics described in the Functionality- 
related characteristics section may also present in the mandatory* 
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part of the monograph mice they also represent mandatory quality 
criteria. In such cases, a cross-reference to the tot? described in the 
mandatory part is included in the Functionality-related 
characteristics section , Control of die characteristics can contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use . Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be reliant for crospovidone used 
as disimegrant. 

Hydration capacity 

Introduce 2.0 g into a 100 mL centrifuge tube and add 
40 mL of water R !. Shake vigorously until a suspension is 
obtained. Shake again 5 min and 10 min later, then 
centrifuge for 15 min at 750 g. Decant the supernatant and 
weigh the residue. The hydration capacity is the ratio of the 
mass of the residue to the initial mass of the sample. It is 
typically 3 to 9. 

Partide-size distribution (2.9.31) 

Powder flow (2. 9.3S) 

The following characteristic may be relevant for crospovidone used 
as suspension stabiliser. 

Settling volume 

Introduce 10 g into a 100 mL graduated cylinder and add 
90 mL of water R. Shake vigorously. Dilute to 100 mL with 
water R, washing the powder residues from the walls of the 
cylinder. Allow’ to stand for 24 h, then read die volume of 
the sediment. It is typically greater than 60 mL 

__ PhEw 

1 This monograph has undergone pharmacopoeia! harmonisation. 

See chapter 5.8. Pharmaeopocial harmonisation. 


Crotamiton 

(Ph. Eur. monograph 1194) 


C n H n NO 



and {Zyisomer 


483 - 63-6 


Solubility 

Slightly soluble in water, miscible with ethanol (96 per cent). 
At low^ temperatures it may partly or completely solidify, 

IDENTIFICATION 

First identification B 
Second identification A, C, D 

A. Ultraviolet and visible absorption spectrophotometry 
( Z2JS% 

Test solution Dissolve 25.0 mg in cyclohexane R and dilute to 
100.0 mL with the same solvent. Dilute L0 mL of this 
solution to 10.0 mL with cyclohexane R. 

Spectral range 220-300 nm. 

Absorption maximum At 242 nm. 

Specific absorbance at the absorption maximum 300 to 330. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison crotamiton CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in anhydrous ethanol R and dilute to 10 mL with the same 
solvent. 

Reference solution Dissolve 25 mg of crotamiton CRS in 
anhydrous ethanol R and dilute to 10 mL with the same 
solvent, 

Plate TLC silica gel F 254 plate R. 

Mobile phase Shake 98 volumes of methylene chloride R with 

2 volumes of concentrated ammonia R, dry over anhydrous 
sodium sulfate R > filter and mix 97 volumes of the filtrate with 

3 volumes of 2^>mpanol R. 

Application 5 pL, 

Development Over a 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in die chromatogram obtained with the reference 
solution. 

D. To 10 mL of a saturated solution add a few drops of a 

3 g/L solution of potassium permanganate R. A brown colour 
is produced and a brown precipitate is formed on standing. 

TESTS 

Relative density ( 2.2.5) 

L006 to 1.011. 

Refractive index (2,2.6) 

L540 to 1.542. 


Action and use 

Acariride, 

Preparations 

Crotamiton Cream 
Crotamiton Lotion 

PrtEtf— ______ 

DEFINITION 

N -Ethyl -N- (2-methy Iphenyl) but-2-enamide. 
Content 

— sum of the (E)- and (Z)-isomers: 96,0 per cent to 
102.0 per cent; 

— (Z)-isomer. maximum 15.0 per cent. 

characters 

Appearance 

Colourless or pale yellow, oily liquid. 


Free amines 

Maximum 500 ppm 3 expressed as eihylaminotoluene. 

Dissolve 5.00 g in 16 mL of methylene chloride R and add 
4.0 mL of glacial acetic acid R. Add 0.1 mL of metanil yellow 
solution R and L0 mL of Q.02 M perchloric acid. The solution 
is red-violet. 

Chlorides 

Maximum 100 ppm. 

Boil 5,0 g under a reflux condenser for 1 b wtith 25 mL of 
ethanol (96 per cent) R and 5 mL of a 200 gfL solution of 
sodium hydroxide R. Cool, add 5 mL of water R and shake 
with 25 mL of ether R. Dilute the low r er layer to 20 mL with 
water R\ add 5 mL of nitric acid R y dilute 10 50 mL with 
water R and add 1 mL of a freshly prepaid 50 g/L solution 
of silver nitrate R , Any opalescence in the solution is not more 
intense than that in a mixture of 1 mL of a freshly prepared 
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50 g/L solution of silver nitrate R and a solution prepared by 
diluting 5 mL of a 200 gL solution of sodium hydroxide R to 
20 mL with water R and adding 1.5 mL of 0.01 M 
hydrochloric acid , 5 mL of nitric acid R and diluting to 50 mL 
with turner R . 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Test solution (b) Dilute L0 mL of test solution (a) to 
20.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of crotamimn CRS in 
the mobile phase and dilute to 100.0 mL with the mobile 
phase. Dilute 1.0 mL of this solution to 20.0 mL with the 
mobile phase. 

Reference solution (b) Dissolve 15.0 mg of cwmmmn 
impurity A CRS in the mobile phase and dilute to 20.0 mL 
with the mobile phase. Dilute 1.0 mLof this solution to 
50.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. 

Reference solution (d) Dissolve 15 mg of ewiamiton 
impurity A CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute 1,0 mL of this solution to 
10.0 mL with test solution (a). 

Column: 

— size. I = 0.25 m, 0 = 4 mm; 

— stationary phase: silica gel for chromatography R (5 pm). 
Mobile phase temhydrofuran R, cyclohexane R ( 8:92 V!V). 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 242 nm. 

Injection 20 jiL of test solution (a) and reference 
solutions (b) s (c) and (d). 

Run time 2.5 times the retention time of the (R)-isomer, 
Relative retention With reference to the (£)-isomer: 

(Z)-isomer = about 0.5; impurity A = about 0.8, 

System suitability Reference solution (d): 

— resolution: minimum 4.5 between the peaks due to 
impurity A and the (£)-isomer. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (3.0 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the sum of the areas of the peaks due to the 

(. Z )- and {£)- isomers in the chromatogram obtained with 
reference solution (c) (0.10 per cent); 

— sum of impurities other than A: not more than the sum of 
the areas of the peaks due to the (Z)- and (E)-isomers in 
the chromatogram obtained with reference solution (c) 
(1.0 per cent); 

— disregard limit ,; 0.02 rimes the sum of the areas of the 
peaks due to the (Z)- and (£}-isomers in the 
chromatogram obtained with reference solution (c) 

(0.02 per cent), 

Sulfated ash (2.4. 14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

liquid chromatography (2.2.29) as described in die test for 
related substances with the following modification. 

Inject im Test solution (b) and reference solution (a). 


Calculate the percentage content of C^HjyNO from the sum 
of the areas of the peaks due to the ( Z )- and (£)-isomers in 
the chromatograms obtained. Calculate the content of the 
(Z) -isomer, as a percentage of the total content of the (£)- 
and (Z)~isomers, from the chromatogram obtained with test 
solution (b). 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A 



A. JV-ethyl-JV- (2- methylphenyI) but-3-enamide. 


Pt)S* 


Cyanocobalamin 

(Ph. Bur. monograph 0547} 




C 6J H^CoN l4 0, 4 P 1355 68-19-9 

Action and use 

Vitamin BI2 analogue. 

Preparation 

Cyanocobalamin Oral Solution 
Cyanocobalamin Tablets 

PfiEtr ___ 

DEFINITION 

s- (5,6-Dimeihylb enzim idazol-1 -yi)cobamide cyanide. 

Content 

96.0 per cent to 102.0 per cent (dried substance). 

This monograph applies to cyanocobalamin produced by 
fermentation. 

CHARACTERS 

Appearance 

Dark red, crystalline powder or dark red crystals. 
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Solubility 

Sparingly soluble in water and in ethanol (96 per cent), 
practically insoluble in acetone. 

The anhydrous substance is very hygroscopic. 

IDENTIFICATION 

A. Ultraviolet and visible absorption spectrophotometry 
(2,2.25). 

Test solution Dissolve 2.5 mg in water R and dilute to 
100,0 mL with the same solvent. 

Spectral range 260-610 nm. 

Absorption maxima At 278 nm, 361 nm and from 547 nm to 
559 nm. 

Absorbance ratio: 

— /^ 547 _ 55 Q = 3*15 to 3*45; 

— l A 2 T& ~ 1.70 to 1.90. 

B* Thin-layer chromatography (2.2.27), Carry out the test 
protected from light * 

Test solution Dissolve 2 mg of the substance to be examined 
in 1 mL of a mixture of equal volumes of ethanol 
(96 per cent) R and water R . 

Reference solution Dissolve 2 mg of cyanocobalamin CRS in 
1 mL of a mixture of equal volumes of ethanol (96 per cent) R 
and water R. 

Plate TLC silica gel G plate /?* 

Mobile phase dilute ammonia Rl y methanol R, methylene 
chloride R (9:30:45 VfVIV), 

Application 10 pL. 

Development In an unsaturated rank* over 2/3 of the plate. 
Drying In air. 

Detection Examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10*0 mg of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. Use within ! ft. 

Reference solution (a) Dilute 3.0 mL of the test solution to 
100,0 mL with the mobile phase* Use within / ft. 

Reference solution (b) Dilute 5.0 mL of the test solution to 
50,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100*0 mL with the mobile phase. Use within 1 ft. 
Reference solution (c) Dissolve 25 mg of the substance to be 
examined in 10 mL of water R, warming if necessary. Allow 
to cool and add 5 ml, of a 1.0 g/L solution of chloramine R 
and 0,5 mL of 0.05 M hydrochloric add f then dilute to 25 mL 
with water R. Shake and allow to stand for 5 min. Dilute 
I mL of this solution to 10 mL with the mobile phase and 
inject immediately. 

Column: 

— size: l - 0.25 m, 0-4 mm; 

— stationary phase: ocrylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 26.5 volumes of methanol R and 
73,5 volumes of a IQ gL solution of disodium hydrogen 
phosphate R adjusted to pH 3.5 with phosphoric acid R and 
use within 2 days. 

Flow rate 0.8 mL/min. 


Detection Spectrophotometer at 361 nm. 

Injection 20 pL. 

Rtm time 3 times the retention time of cyanocobalamin. 
System suitability: 

— the chromatogram obtained with reference solution (c) 
shows 2 principal peaks; 

— resolution: minimum 2.5 between the 2 principal peaks in 
the chromatogram obtained with reference solution (e); 

— signal-to-noise ratio: minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b)* 

Limits: 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(3 per cent); 

— disregard limir. the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.1 percent)* 

Loss on drying (2,2.32) 

Maximum 12.0 per cent, determined on 40.00 mg by drying 
in vacuo at 105 for 2 h, 

ASSAY 

Dissolve 100*0 mg in water R and dilute to 500,0 mL with 
the same solvent. Dilute 25.0 mL of the solution to 
200.0 mL with water R. Measure the absorbance (2.2.25) at 
the absorption maximum at 361 nm. 

Calculate the content of C^HagCoN^OuP taking the 
specific absorbance to be 207* 

STORAGE 

In an airtight container, protected from light. 


Cyclizine 



C, a H 22 N 2 266.4 82-92-8 

Action and use 

Histamine H t receptor antagonist; antihistamine* 

Preparation 

Cyclizine Injection 

DEFINITION 

Cyclizine is Lbenzhydryl-4-methylpiperazine. It contains not 
less than 98*5% and not more than 101.0% of C 1& H 2 2 N 2 , 
calculated with reference to the dried substance. 

CHARACTERISTICS 

A white or creamy white, crystalline powder. 

Practically insoluble in water. It dissolves in most organic 
solvents and in dilute acids. 

IDENTIFICATION 

A, The infrared absorption spectrum , Appendix II A, is 
concordant with the refemtee spectrum of cyclizine (RS 075). 

B* Melting point , about 107"% Appendix V A. 
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TESTS 

Alkalinity 

Shake 1 g with 25 mL of carbon dioxide-free water for 
5 minutes and filter. The pH of the filtrate is 7.6 to 8.6, 
Appendix V L, 

Clarity of solution 

A 1.0% w/v solution in ether and a L0% w/v solution in 
2m hydrochloric add are ckar> Appendix IV A. 

Chloride 

Dissolve 0,20 g in 2 mL of methanol and dilute to 30 mL 
with 2 m nitric add , 15 mL of the resulting solution complies 
with the Unlit test for chlorides. Appendix VII (500 ppm) . 

Related substances 

Carry out the method for gas chromatography y 
Appendix III B, using the following solutions in methanol 
prepared immediately before use, 

(1) 0.5% w/v of the substance being examined. 

(2) Dilute 1 volume of solution (1) to 100 volumes and 
further dilute 1 volume of the resulting solution to 

10 volumes. 

(3) 0.0025% w/v of cydizine hydrochloride BPCRS, 

0.0025% w/v of l-methylpiperazine BPCRS (impurity 7 A) and 
0.0025% w/v of dipkenylmethanol BPCRS (impurity B), 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a fused silica column (25 m x 0.33 mm) coated 
with a 0.5-pm film of poly(dimethyl) (diphenyl)sikxarte (HP-5 
is suitable). 

(b) Use helium as the carrier gas at a flow rate of 1 mL per 
minute. 

(c) Use the gradient conditions described below. 

(d) Use a split injection ratio of 1:25. 

(e) Use a flame ionisation detector at 200". 

(0 Inject 1 jjL of each solution. 

(g) The peaks elute in the order: methanol, 
l-methylpiperazine, diphenylmethanol, cydizine. 


Time 

(minutes) 

Temperature 

Comment 

0^14 

100°-*240° 

linear gradient 

14—>16 

240“-*27G & 

linear gradient 

16-^30 

270® 

isocratic 


SYSTEM SUITABILITY 

Inject solution (3) 6 times. The relative standard deviation of 
each of the areas of the 3 principal peaks is not more than 
5.0%. 

The test is not valid unless, in the chromatogram obtained 
with solution (3); 

the peak-to^valley ratio between methanol and 
l-methylpiperazine (impurity A) is at least 50; 
the resolution factor between diphenyl methanol (impurity B) 
and cydizine is at least 18. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of the peak corresponding to l-methylpiperazine 
(impurity A) is not greater than the peak corresponding to 
l-methylpiperazine in solution (3) (0,5%); 


the area of the peak corresponding to diphenylmethanol 
(impurity B) is not greater than the peak corresponding to 
diphenylmeihano! in solution (3) (0.5%); 
the area of any other secondary peak is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (0.1%); 

the sum of the areas of all secondary peaks is not greater than 
10 times the area of the principal peak in the chromatogram 
obtained with solution (2) (1.0%). 

Disregard any peak with an area less than 0.5 times that of 
the principal peak in the chromatogram obtained with 
solution (2) (0.05%). 

Loss on drying 

When dried to constant weight at 80 , loses not more than 
1.0% of its weight. Use l g. 

Sulfated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Carry out Method I for non-aqueous titration^ 

Appendix Vm A, using 0.1 g and determining the end point 
potentiomcmcally. Each mL of 0.1 m perchloric add KS is 
equivalent to 13,32 mg of 


Cydizine Hydrochloride 

(Ph. Eur. monograph 1092) 



305-25-3 


Action and use 

Histamine H T receptor antagonist; antihistamine. 

Preparations 

Cydizine Tablets 

Dipipanone and Cydizine Tablets 

PhEer ________— 

DEFINITION 

1 -(Diphenylme thyl)4-methy I piperazine hydrochloride. 

Content 

98.5 per cent to 1GLQ per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

First identification B f E. 

Second identification A t C, D> E 

A, Ultraviolet and visible absorption spectrophotometry 
(2.2.25), 

Test solution (a) Dissolve 20.0 mg in a 5 g/L solution of 
sulfuric add R and dilute to 100.0 mL with the same add 
solution. 
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Test solution (b) Dilute 10,0 mL of test solution (a) to 
100,0 mL with a 5 g/L solution of sulfuric acid R. 

Spectral range 240-350 run for test solution (a); 210-240 run 
for test solution (b). 

Resolution (2,2*25): minimum 1.7* 

Absorption maxima At 258 nm and 262 nm for test 
solution (a); at 225 nm for test solution (b)* 

Absorbance ratio A 2 t 2 ^ 2 ^n - 1*0 to LI* 

Specific absorbance at the absorption maximum at 225 nm 
370 to 410 for test solution (b)* 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison cyclizine hydrochloride CRS. 

C. Thin-layer chromatography (2*2*27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of cyclizine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent, 

Plate TLC silica gel GF 254 plate R. 

Mobile phase concentrated ammonia R> methanol R , methylene 
chloride R (2:13:85 VlViV). 

Application 20 |iL. 

Development Over 2/3 of the plate, 

Drying In air for 30 min. 

Detection Expose to iodine vapour for 10 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Dissolve 0.5 g in 10 mL of ethanol (60 per cent V!V) /?, 
healing if necessary. Cool in iced water. Add 1 mL of dilute 
sodium hydroxide solution R and 10 mL of water R. Filter, 
wash the precipitate with water R and dry at 60 C ai a 
pressure not exceeding 0*7 kPa for 2 h. The melting point 
(2.2.14) is 105 C to 108 C. 

E. It gives reaction (a) of chlorides (2,2.7). 

TESTS 

pH (2.2.2) 

4.5 to 5,5* 

Dissolve 0.5 g in a mixture of 40 volumes of ethanol 

(96 per cent) if and 60 volumes of carbon dioxide-free water R 

and dilute to 25 mL with the same mixture of solvents. 

Related substances 

Gas chromatography (2.2.28). Prepare the solutions immediately 
before use. 

Test solution Dissolve 0*250 g of the substance to be 
examined in 4*0 mL of methanol R and dilute to 5.0 mL with 
/ M sodium hydroxide. 

Reference solution (a) Dissolve 25 mg of the substance to be 
examined in 10.0 mL of methanol R. Dilute 1.0 mL of this 
solution to 50.0 mL with methanol R. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined, 5.0 mg of cyclizine impurity A CRS and 5*0 mg of 
cyclizine impurity B CRS in methanol R and dilute to 20*0 mL 
with the same solvent. 

Column: 

— material: fused silica; 

— size: l = 25 m, 0 = 0.33 mm; 

— stationary phase, poly (dimethyl) (dipheny l) siloxa ne R (film 
thickness 0.50 pm). 

Carrier gas helium for chromatography R. 


Flow rate 1 *0 mL/min. 
Split ratio 1:25. 
Temperature: 



Time 

(min) 

'temperature 

m 

Column 

0- 14 

LOO ^ 240 


14 - 16 

240 270 


16-30 

270 

Injection port 


250 

Detector 


290 


Detection Flame ionisation. 

Injection 1 pL* 

Relative retention With reference to cyclizine (retention 
time “ about 15 min): impurity A = about 0*2; 
impurity B = about 0.7* 

System suitability: reference solution (b): 

— peak-to-valky ratio: minimum 50, where H p - height 
above the baseline of the peak due to impurity A and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to methanol. 

Limits'. 

— impurities A, B: for each impurity s not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
vrith reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent}* 

Loss on drying (2.2*22) 

Maximum 1.0 per cent, determined on 1,000 g by drying in 
an oven at 130 5 C* 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

In order to avoid overheating in the reaction medmm, mix 
thoroughly throughout and stop tfte titration immediately after the 
end-point has been reached. 

Dissolve 0,120 g in 15 mL of anhydrous formic add R and 
add 40 mL of acetic anhydride R. Titrate with 0.1 M perchloric 
add^ determining the end-point potentiometrically (2.2.20). 

1 mL of 0,1 M perchloric acid is equivalent to 15,14 mg 
of C|gH 2 idh? 2 - 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A , B. 

ry* 

A, l-methylpiperazinc, 
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Cyclopentolate Hydrochloride 1-673 



B. diphcnylmethanol (benzhydrol). 


flt&r 


Cyclopenthiazide 


H 2 ! 


379,9 742-20-1 

Action and use 

Thiazide-diuretic. 

Preparation 

Cyclopenthiazide Tablets 

DEFINITION 

Cyclopenthiazide is 6-chloro-3-cyclopentylmethyl-3,4- 
dihydro-1,2j4-benzoihiadiazme-7-sulfonamide I s 1 -dioxide. 

It contains not less than 98,0% and not more than 102,0% 
of C u H, 8 C1N 3 CXiS 2s calculated with reference to the dried 
substance. 

CHARACTERISTICS 

A white powder. 

Practically insoluble in water* soluble in acetone and in ethanol 
(96%) i very r slighdy soluble in ether. 

IDENTIFICATION 

A. The infrared absorption spectrum , Appendix II A, is 
concordant with the reference spectrum of cyclopenthiazide 
(RS 077). 

R, The light absorption. Appendix II B, in the range 230 to 
350 nm of a 0.002% w/v solution in 0.01 m sodium hydroxide 
exhibits two maxima, at 273 nm and 320 nm. The absorbance 
at 273 nm is about 0.88 and at 320 nm is about 0.12. 

C. Cany out the method for thin-layer chromatography^ 
Appendix III A, using silica gel GF 2 m as the coating 
substance and ethyl acetate as the mobile phase. Apply 
separately to the plate 5 pL of each of two solutions in 
acetone containing (I) 0,1% w/v of the substance being 
examined and (2) 0*1% w/v of cyebpemhiazide BPCRS. After 
removal of the plate, dty it in a current of air, examine under 
ultraviolet light (254 nm) and then reveal the spots by 
Method I. By each method of visualisation the principal spot 
in the chromatogram obtained with solution (1) corresponds 
in colour and intensity to that in the chromatogram obtained 
with solution (2). 

TESTS 

Related substances 

Carry out the method for thin-layer chromatography , 

Appendix III A, using silica gel G as the coating substance 
and ethyl acetate as the mobile phase. Apply separately to the 
plate 5 pL of each of two solutions of the substance being 
examined in acetone containing (1) 0.50% w/v and (2) 



0,0050% w/v. After removal of the plate, dry it in a current 
of air and reveal the spots by Method L Any secondary spot in 
the chromatogram obtained with solution (1) is not more 
intense than the spot in the chromatogram obtained with 
solution (2). 

Loss on drying 

When dried to constant weight at 105% loses not more than 
0.5% of its weight. Use l g. 

Sulfatcd ash 

Not more than 0,1%, Appendix IX A. 

ASSAY 

Dissolve 0.5 g in 50 mL of butylamine and carry out 
Method II for non-aqueous titration , Appendix VIII A, using 
0.1m tetrabutyiammonium hydroxide KS as titrant and 
magneson solution as indicator; titrate to a pure blue end 
point. Each mL of 0,1 m tetrabutyiammonium hydroxide VS is 
equivalent to 18,99 mg of Ci^HiftClNjO^S;. 


Cyclopentolate Hydrochloride 

(Ph. Eur. monograph 1093) 



and enantiomer . HCI 


C 1t H 26 C1NOj 327.8 5870^29-1 

Action and use 
Anticholinergic, 

Preparation 

Cyclopentolate Eye Drops 

PhEur ----—. 

DEFINITION 

2‘(Dimethylamino)ethyl (2 RS)- 
(1 -hydroxycydopentyt)(phenyl)acetate hydrochloride. 

Content 

98,5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 
It shows polymorphism (5,9), 

IDENTIFICATION 

First identification B, D. 

Second identification A , C 3 D. 

A. Melting point (2.2.14): 135 C to 141 C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium chloride R. 

Comparison cyclopentolate hydrochloride CRS . 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in ethanol (96 per cent) R, evaporate to dryness and 
record new spectra using the residues. 

C. Thin-layer chromatography (2.2.27). 
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Test solution Dissolve 10 mg of the substance to be examined 
in 5 mL of ethanol (96 per cent) R 
Reference solution Dissolve 10 mg of cyclopentolate 
hydrochloride CRS in ethanol (96 per cent) R and dilute to 
5 mL with the same solvent. 

Plate TIC silica gel plate R * 

Mobile phase concentrated ammonia ft water ft butyl acetate ft 
2-pmpanol R (5:15:30:50 VIVIVIV). 

Application 10 pL. 

Development Over 2/5 of the plate. 

Drying In air. 

Detection Spray with alcoholic solution of sulfuric add R and 
heat at 120 °C for 30 min; examine in ultraviolet light at 
365 nm. 

Result The principal spot in the chromatogram obtained with 
the test solution is similar in position, fluorescence and size 
to the principal spot in the chromatogram obtained with the 
reference solution. 

D. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

pH (2.2.3) 

4.5 to 55, 

Dissolve 0.2 g in carbon dwxtde-frte water R and dilute to 
20 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2*29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 20 mg of the substance to be examined 
in water R and dilute to 20.0 mL with the same solvent. 
Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with water R. Dilute 5.0 mL of this solution to 
10,0 mL with water R. 

Reference solution (h) Dissolve 10 mg of cyclopentolate for 
system notability CRS (containing impurity C) in water R and 
dilute to 10.0 mL with the same solvent. 

Column: 

— size. I = 0,125 m, 0 - 4.0 mm; 

— stationary phase: spherical end-capped hexylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 0.66 g of ammonium phosphate R in 
water ft adjust to pH 3,0 with phosphoric acid R and dilute to 
1000 ml- with water ft mix and filter; mix 55 volumes of this 
solution and 45 volumes of acetonitrile RL 
Flow rate 1,0 mL'min, 

Detection Spectrophotometer at 220 nm. 

Injection 20 pi. 

Run time 2,5 rimes the retention lime of cyclopentolate. 
Identification of impurities Use the chromatogram supplied 
with cychpe mc iau for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity' C, 

Relative retention With reference to cyclopentolate (retention 
time = about 4 min): impurity' C — about 0.9, 

System suitability: reference solution (b): 

— peak~to-valley ratio: minimum 6, where H p = height above 
the baseline of the peak due to impurity C and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
cyclopentolate. 


Limits: 

correction factor, for the calculation of content, multiply the 
peak area of impurity C by 2.0; 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— unspecified impurities: for each impurity, not more than 
0,2 limes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(L0 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

Sul fated ash (2.4 J 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in a mixture of 1.0 mL of 0.1 M hydrochloric 
acid and 50 mL of ethanol (96 per cent) R. Carry' out a 
potentiomeme titration (2.2.20), using 0.1 M sodium 
hydroxide , Read the volume added between the 2 points of 
i nflexion - 

l mL of 0.1 M sodium hydroxide is equivalent to 32.79 mg of 
C n H 2 *CiNO*. 

IMPURITIES 

Specified impurities C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. J0, 
Control of impurities in substances for pharmaceutical use): A, B. 



B, phenyl acetic acid, 



C, 2-(dimcthyiamino)ethyl phenylacetatc. 

___ _- _ Phi* 
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Cyclophosphamide 

(Ph. Bur. monograph 0711) 


Cl 

o P / / 

f P-^N and enanirtmer . H 2 Q 


k^,NH \ 

C 7 H, 5 Ci 2 N 2 0 2 P,H 2 0 


Cl 

279.1 


6055-19-2 


Action and use 

Cytotoxic alkylating agent. 

Preparations 
Cyclophosphamide Injection 
Cyclophosphamide Oral Solution 
Cyc lophosph amide Tablets 

PhEiM _____- _- 

DEFINITION 

Cyclophosphamide contains not less than 98*0 per cent and 
not more than the equivalent of 102,0 per cent of (2RS)- 
N J N-bis{2-chloroediyl)tetrahydro-2H-1,3,2-oxa2aphosphorin- 
2-amine 2-oxidc, calculated with reference to the anhydrous 
substance, 

CHARACTERS 

A white or almost white, crystalline powder* soluble in water* 
freely soluble in alcohol. 

IDENTIFICATION 

First identification B. 

Second identification A 3 C f D. 

A, Determine the melting point (2.2.14) of the substance to 
be examined. Mix equal parts of the substance to be 
examined and cyclophosphamide CRS and determine the 
melting point of the mixture. The difference between the 
melting points (which arc about 51 C) is not greater than 
2 °C 

B, Examine by infrared absorption spectrophotometry 
(2.2.24) y comparing with the spectrum obtained with 
cyclophosphamide CRS . 

C. Examine the chromatograms obtained in die test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a), 

D. Dissolve QJ g in 10 mL of R and add 5 mL of 
silver nitrate solution /?i; the solution remains clear. Boil, a 
white precipitate is formed which dissolves in concentrated 
ammonia R and is repreripitated on the addition of dilute 
nitric add R. 

TESTS 
Solution S 

Dissolve 0,50 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2.1) and not more intensely coloured 
than reference solution Y f} (2.2.2, Method II). 

pH (2.2. J) 

The pH of solution S is 4.0 to 6*0, determined immediately 
after preparation of the solution. 


Related substances 

Examine by thin-layer chromatography (2.2,27), using silica 
gel G R as the coating substance, 

Test solution (a) Dissolve 0 J0 g of the substance to be 
examined in alcohol R and dilute to 5 mL with the same 
solvent. 

Test solution (h) Dilute 1 mL of test solution (a) to 10 mL 
with alcohol R . 

Reference solution (a) Dissolve 10 mg of cyclophosphamide CRS 
in alcohol R and dilute to 5 mL with the same solvent. 
Reference solution (b) Dilute 0.1 mL of test solution (a) to 
10 mL with alcohol R , 

Apply separately to the plate 10 pL of each solution. Develop 
over a path of 15 cm using a mixture of 2 volumes of 
anhydrous formic acid R> 4 volumes of acetone R y 12 volumes 
of water R and 80 volumes of methyl ethyl ketone R . Dry the 
plate in a current of warm air and heat at 110 C for 10 min. 
At the bottom of a chromatographic tank* place an 
evaporating dish containing a 50 g/L solution of potassium 
permanganate R and add an equal volume of hydrochloric 
add R , Place the plate whilst still hot in the tank and close 
the tank. Leave the plate in contact with the chlorine gas for 
2 min. Withdraw the plate and place it in a current of cold 
air until the excess of chlorine is removed and an area of 
coating below 1 the points of application gives at most a very 
faint blue colour with a drop of potassium iodide and starch 
solution R. Avoid prolonged exposure to cold air. Spray with 
potassium iodide and starch solution R and allow to stand for 
5 mm. Any spot in the chromatogram obtained with test 
solution (a), apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (LQ per cent). Disregard any spot 
remaining at the point of application. 

Chlorides ( 2.4.4) 

Dissolve 0J5 g in water R and dilute to 15 mL with the 
same solvent* The freshly prepared solution complies with 
the limit test for chlorides (330 ppm). 

Phosphates (2.4.11) 

Dissolve 0*10 g in water R and dilute to 100 mL with the 
same solvent* The solution complies with the limit test for 
phosphates (100 ppm). 

Heavy metals ( 2.4.8) 

1.0 g complies with test C for heavy metals (20 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Water (2.5.12) 

6.0 per cent to 7*0 per cent, determined on 0.300 g by the 
semi-micro determination of water, 

ASSAY 

Dissolve 0 J00 g in 50 mL of a 1 g/L solution of sodium 
hydroxide R in ethylene glycol R and boil under a reflux 
condenser for 30 min. Allow to cool and rinse the condenser 
with 25 mL of water R. Add 75 mL of 2-pwpatwl R, 15 mL 
of dilute nitric acid R, 10.0 mL of 0. t M silver nitrate and 
2.0 mL of ferric ammonium sulfate solution R2 and titrate with 
0* / M ammonium thiocyanate. 

1 mL of 0.1 M silver nitrate is equivalent to 13.05 mg of 
C 7 H| 5 C1 2 N 2 O z P. 

_ PtfEie 
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Cyproheptadine Hydrochloride 

(Ph. Eur * monograph 0817) 



CiziH^QNs 1 350*9 41354-29-4 

Action and use 

Histamine receptor antagonist; antihistamine* 

Preparation 

Cyproheptadine Tablets 

Ptl&F ____. 

DEFINITION 

4-( D/f-Dibenzoftf ,d] [7] annukn-5-ylidene)~l-methylpiperidine 
hydrochloride sesquihydrate. 

Content 

98.5 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder* 

Solubility 

Slightly soluble in water, fireely soluble in methanol, sparingly 
soluble in ethanol (96 per cent), 

IDENTIFICATION 

A. Infrared absorption spectrophotometry' (2.2.24). 

Comparison cyproheptadine hydrochloride CRS. 

B, A saturated solution gives reaction (b) of chlorides (23.1). 

TESTS 

Acidity 

Dissolve 0.10 g in mater R and dilute to 25 mL with the 
same solvent. Add 0.1 mL of methyl red solution R. Not more 
than 0.15 mL of 0.01 M sodium hydroxide is required to 
change the colour of the indicator. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 40*0 mg of the substance to be 
examined in mobile phase A and dilute to 20,0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A, Dilute 1.0 mL of this 
solution to 10*0 mL with mobile phase A, 

Reference solution (b) Dissolve 2.0 mg of 
dibenzocycloheptene CRS (impurity A), 2.0 mg of 
dibmzosuberone CRS (impurity B) and 2.0 mg of 
cyproheptadine impurity C CRS in mobile phase A, add 
1.0 mL of the test solution and dilute to 100.0 mL with 
mobile phase A* 

Reference solution (c) Dilute L0 mL of reference solution (b) 
to 10.0 mL with mobile phase A. 

Column: 

— size: l - 0.25 m, 0 = 4*6 mm; 

— stationary phase: oayhilyl silica gel for chromatography R 
(5 pm). 


Mobile phase: 

— mobile phase A: dissolve 6.12 g of potassium dihydrogen 
phosphate R in 900 mL of water R, adjust to pH 4.5 with 
phosphoric add R and dilute to 1000 mL with water R; 
mix 60 volumes of this solution and 40 volumes of 
acetonitrile for chromatography R; 

— mobile phase B: dissolve 6*12 g of potassium dihydrogen 
phosphate R in 900 mL of water /?, adjust to pH 4.5 with 
phosphoric add R and dilute to 1G00 mL with water /?; 
mix 40 volumes of this solution and 60 volumes of 
acetonitrile for chromatography R; 


Time 

Mobile phase A 

Mobile phase B 

(mini) 

(per cent V/V) 

(per cent V/V) 

0 * 10.0 

HIM 

0 

10,0 - 10,1 

100 ->0 

0+ 100 

10.1 - 35 

0 

too 


Flow rate 1 *0 mD'min* 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

Relative retention With reference to cyproheptadine (retention 
time = about 8 min): impurity C = about 0.7; 
impurit> r B = about 2.6; impurity A - about 3.9. 

System suitability: reference solution (b): 

— resolution: minimum 7*0 between the peaks due to 
impurity C and cyproheptadine* 

Limits: 

— impurities A , B> C : for each impurity, not more than 
1.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit: 0*5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2332) 

7*0 per cent to 9.0 per cent, determined on 0*200 g, 
Sulfated ash (2*4* 14) 

Maximum 0*1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0*250 g in a mixture of 5.0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Carry' 
out a potemiometric titration (2.2.20), using 03 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion* 

] mL of 0.1 M sodium hydroxide is equivalent to 32*39 mg of 
C 2 ,H 22 C1N. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C 
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A, 5//-dibenzo[a,JI[7]aimulene (dibenzocydoheptene). 


B. 10,1 l’dihydro-5H-djbenzo[a J £fj [7]annukn-5-one 
(dibenzosub crone), 



C. 5-(l-methy]piperidin-4-vl)-57/-dibenzo[a J i/] [7]annulen-5- 

ol. 

------ PhEur 


Cyproterone Acetate 

(Ph Ear monograph 1094) 



C 24 H w C10 4 416-9 427-51*0 

Action and use 

Antiandrogen, 

Preparation 
Co-cyprindiol Tablets 
Cyproterone Tablets 

pnEur ___ 

DEFINITION 

6’Chloro-3,20-dioxo-l P,2p-dihydro-37/- 
cydopropa [ 1,2] pregna-1,4,6-trien-17*yl acetate. 

Content 

97.0 per cent to 103*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, very soluble in methylene 
chloride, freely soluble in acetone, soluble in methanol, 
sparingly soluble in anhydrous ethanol. 


mp: about 210 P C* 

IDENTIFICATION 

First identification A 

Second identification B f C, D, E 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison cyproterone acetate CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methylene chloride R and dilute to 10 raL with the same 
solvent. 

Reference solution Dissolve 10 mg of cyproterone acetate CRS in 
methylene chloride R and dilute to 5 mL with the same 
solvent. 

Plate TLC silica gel F 2 ^\ plate R. 

Mobile phase cyclohexane K, ethyl acetate R (50:50 VfV). 
Application 5 pL. 

Development Twice over 3/4 of the plate; dry in air between 
the 2 developments. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm, 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

C* To about 1 mg add 2 mL of sulfuric acid R and heat on a 
water-bath for 2 min. A red colour develops. Cool Add this 
solution cautiously to 4 mL of water R and shake. 

The solution becomes violet* 

D. Incinerate about 30 mg with 0.3 g of anhydrous sodium 
carbonate R over a naked flame for about 10 min. Cool and 
dissolve the residue in 5 mL of dilute nitric acid R. Filter* 

To I mL of the filtrate add 1 mL of water R. The solution 
gives reaction (a) of chlorides (2.3.1). 

E* It gives the reaction of acetyl (2.3.1). 

TESTS 

Specific optical rotation (2.2.7) 

+ 152 to + 157 (dried substance)* 

Dissolve 0.25 g in acetone R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10 mg of the substance to be examined 
in acetonitrile R and dilute to 10.0 mL with the same solvent* 
Reference solution (a) Dilute 1 *0 mL of the test solution to 
100.0 mL with acetonitrile R. 

Reference solution (b) Dissolve the contents of a vial of 
cyproterone impurity mixture CRS (impurities F and I) in 
1.0 mL of the test solution. 

Reference solution (c) Dissolve 2 mg of cyproterone acetate for 
peak identification CRS (containing impurities B, C, E and G) 
in 2.0 mL of acetonitrile R 
Column: 

— size: l - 0.125 m, 0 - 4*6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase acetonitrile R t water R (40:60 VIV). 

Flow rate 1.5 mlimin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time Twice the retention time of cyproterone acetate. 
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Identification of impurities Use the chromatogram supplied 
with cyproterone impurity mixture CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities F and I; use the chromatogram supplied with 
cyproterone acetate far peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities 3, C, E and G. 

Rclathe mention With reference to cyproterone acetate 
(retention time - about 22 min): impurity E = about 0.27; 
impurity G - about 03; impurity' F = about 0.5; 
impurity B = about 0 ,?; impurity I = about 0 . 0 ; 
impurity C = about 1,5. 

System suitability: reference solution (b): 

— mdumn: minimum 1.5 between the peaks due to 
impurity I and cyproterone acetate. 

Limits: 

— comaurn factors: for the calculation of content* multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity C = 1.8; 
impurity E = 0.7; 

— impurity F: not more than 0.4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.4 per cent); 

— im p u r it y E: not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— impuriti es B, C* C: for each impurity, not more than 
0.15 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities', for each impurity, not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0 .IO per cent); 

— total: not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Loss on drying (2.2. 32) 

Maximum 0.5 per cent* determined on 1.000 g by drying at 
80 °C at a pressure not exceeding 0,7 kPa. 

Sutfated ash (2.4 J 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 50.0 mg in methanol R and dilute to 50.0 mL with 
the same solvent. Dilute 1.0 mL of the solution to 100.0 mL 
w'ith methanol R. Measure the absorbance (2,2.25) at the 
absorption maximum at 282 nm. 

Calculate the content of C 24 H 29 CIO 4 taking the specific 
absorbance to be 414, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, C, E, F, G 

Other detectable impu r it ies (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 JO. 


Control of impurities m substances for pharmaceutical use): A, D, 

ft J,J. 



CHj 


A, 3,20-iiioxo-1 P,2fUdihydn>-37f-cydopropa[1,2]pregna- 
1 *4,6-trien-17-yl acetate, 




B. 6-mcEhoxy-3,20-dioxo-1 p,2fUdihydro-3 f H- 
cyclopropa[l,23pregna-l,4,6-trien- 17-yl acetate, 


C, 6-chloro-1 i-(chloromethyl)-3,20-dioxopregna-4,6-dien-17 - 
yl acetate, 



D. loi-tchloromethylJ-Sjb^O-moxopregn^-en-n-yl acetate, 



E. 3,6,20-trioxo -1 p,2fUdihydro-3 '//-cydopropa [ 1,2]pregna- 
1,4-dien-17*yl ace tate, 



F, 6-chloro-17-hydroxy-1 |i2p-dthydro-3 f H- 
cyclopropa[ l,2]pregna-l ,4,6-mene-3,20-dione. 
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G. 63-chloro-7a-hydroxy-3,20-dioxo-lj),2p-dihydro-3'7/- 
cyclopropa[ l ,2]prcgna-1,4-dien-I7-yl acetate, 




H. 3,20-dioxopregna-l,4-dien-l7-yl acetate. 


I. 6-chloro-3,20-dioxopregna-l,4,6-trien-17-yl acetate 
(delmadinonc acetate), 



]. 6%7ot-epoxy-3,2Q-dioxo-1 p,2[i-dihydro-3 r H- 
cyclopropa[1,2]pregna-1,4-dien-17-yl acetate* 


PfiEix 


Cysteine Hydrochloride * \ 

** ** 

(Cysteine Hydrochloride Monohydrate, * 

Ph Eur monograph 0895) 

h n h 3 

H8 V X ■ HQ ■ H *° 

^ CO a H 

C^HsClNOAH^O 175.6 7048-04-6 

Action and use 
Amino add. 

PfiEut— __ 

DEFINITION 

(2iQ-2-Amino~3-sulfanylpropanoic add hydrochloride 
monohydraic. 

Fermentation product, extract or hydrolysate of protein. 

Content 

98.5 per cent to 101*0 per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, slighdy soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A, B, E 
Second identification A, C, D, E 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison cysteine hydrochloride monohydrate CRS . 

C. Thin-layer chromatography (2*2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in water R and dilute to 10 ml with the same solvent* 

Add 10 mL of a 40 g/L solution of N-ethylmaldrnide R in 
ethanol (96 per cetu) /?. Allow to stand for 5 min. Dilute 
2 mL of the solution to 10 mL with water R> 

Reference solution Dissolve 20 mg of cysteine hydrochloride 
monohydrate CRS in water R and dilute to 10 mL with the 
same solvent. Add 10 mL of a 40 g/L solution of N- 
ethylmaleimide R in ethanol (96 per cent) R. Allow to stand for 
5 min. Dilute 2 mL of the solution to 10 mL with water if* 
Plate TLC silica gel plate R* 

Mobile phase glacial acetic add R, water R> butanol R 
(20:20:60 VIVIV )* 

Application 5 pL. 

Development Over 2/3 of the plate* 

Drying At 80 C for 30 min. 

Detection Spray with ninhydrin solution R and heat at J 05 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Dissolve about 5 mg in 1 mL of dilute sadhm hydroxide 
solution R. Add 1 mL of a 30 g/L solution of sodium 
nitropnmide R. An intense violet colour develops which 
becomes brownish-red and then orange. Add 1 mL of 
hydrochloric add R. The solution becomes green. 

E* Dissolve about 50 mg in 5 mL of water R. Heat to about 
60 ~C on a water-bath and carefully add, dropwise, 5 mL of 
strong hydrogen peroxide solution R. Heat the water-bath to 
boiling and maintain the sample on the water-bath for I h. 
After cooling to room temperature reconstitute the sample to 
10 mL with water R , 2 mL of the solution gives reaction (a) 
of chlorides {23 J). 

TESTS 
Solution S 

Dissolve 2.5 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

The solution is clear (2*2, /) and not more intensely coloured 
than reference solution BY b (2*2.2, Method If), 

Dilute 10 mL of solution S to 20 mL with water R. 

Specific optical rotation (2.2*7) 

+ 5.5 to + 7.0 (dried substance). 

Dissolve 2*00 g in hydrochloric add Rl and dilute to 25.0 mL 
with the same acid. 
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Ninhydrin-positive substances 

Amino add analysis {2,2.56). For analysis, use Method L 
Prepare the solutions immediately before use. 

The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2.46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A dilute hydrochloric acid Rl or a sample preparation 
buffer suitable for the apparatus used. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50,0 mL with 
solution A. 

Reference solution (a) Dilute 1 .0 mL of the test solution to 
100,0 mL with solution A, Dilute 2.0 mL of this solution to 
10.0 mL with solution A, 

Reference solution (b) Dissolve 30.0 mg of l -cystine R 
(impurity A) in solution A and dilute to 100,0 mL with 
solution A. Dilute 1.0 mL of the solution to 250.0 mL with 
solution A. 

Reference solution (c) Dissolve 30.0 mg of prdim R in 
solution A and dilute to 1 00,0 mL with solution A. Dilute 
1.0 mL of the solution to 250.0 mL with solution A, 

Reference solution (d) Dilute 6,0 mL of ammonium standard 
solution (100 ppm NH 4 ) R to 50.0 mL with solution A. Dilute 
1.0 mL of this solution to 100.0 mL with solution A. 

Reference solution (e) Dissolve 30 mg of isoleucine R and 
30 mg of leucine R in solution A and dilute to 50,0 mL with 
solution A. Dilute 1.0 mL of the solution to 200.0 mL with 
solution A, 

Blank solution Solution A. 

Inject suitable, equal amounts of the test, blank and reference 
solutions into the amino add analyser. Run a program 
suitable for the determination of physiological amino adds. 
System suitability, reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
isoleudne and leudne. 

Calculation of percentage contents: 

— for impurity A, use the concentration of impurity A in 
reference solution (b); 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of cysteine in reference solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of praline in reference solution (c); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits: 

— impurity A at 570 nm: maximum 0.5 per cent; 

— any ninhydrin-positive substance: for each impurity, 
maximum 0,2 per cent; 

— total : maximum i .0 per cent; 

— reporting threshold: 0.05 per cent. 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Sulfates {2.4.13) 

Maximum 300 ppm. 

Dilute 10 mL of solution S to 15 mL with distilled water R , 

Ammonium 

Amino add analysis {2.2.56) as described in the test for 
ninhydrin-positive substances with the following 
modifications. 


Injection Test solution, reference solution (d) and blank 
solution. 

Limit. 

— ammonium at 570 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (d) ( 0.02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution. 

Iron {2.4.9} 

Maximum 20 ppm. 

In a separating funnel, dissolve 0,50 g in 10 mL of dilute 
hydrochloric acid R. Shake with 3 quantities, each of 10 mL, 
of methyl tsobutyl ketone RL shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. Use the aqueous layer. 

Heavy metals {2.4,8) 

Maximum 10 ppm. 

0.5 g complies with test G, Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.2,32) 

8.0 per cent to 12.0 per cent, determined on 1.000 g by 
drying at a pressure not exceeding 0.7 kPa for 24 h. 

Sul fated ash (2,4,14) 

Maximum 0J percent, determined on 1.0 g. 

ASSAY 

In a ground-glass stoppered flask dissolve 0.300 g of the 
substance to be examined and 4 g of potassium iodide R in 
20 mL of water R. Cool the solution in iced water and add 
3 mL of hydrochloric acid Rl and 25.0 mL of 0.05 M iodine. 
Stopper the flask and allow to stand in the dark for 20 min. 
Titrate with 0.1 M sodium thiosulfate using 3 mL of starch 
solution R y added towards the end of the titration, as 
indicator. Cany out a blank titration. 

1 mL of 0.05 M iodine is equivalent to 15.76 mg of 
C 3 H s CIN0 2 S. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities. It is 
therefore not necessary to identify' these impurities for 
demonstration of compliance. See also 5. 10. Control of 
impurities in substances for pharmaceutical use): B 

H NH a 

H NH a 

A. (2if > 2 y J?)-3,3'-disulfanediyIbis(2-aminopropanoic add) 
(cystine), 


H NH a 

HO^X 


CO*H 


B, ( 2 S)- 2 -ami no-3-hydroxypropanoic acid (serine). 


, PtlEvr 
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Cystine 

(Ph. Eur. monograph 0998) 

H NH* 

yr s ^^ cQtH 

H NHj 

C*H 12 N 2 0 4 S 2 240.3 56-89-3 

Action and use 

Amino add. 

Wfir_ 

DEFINITION 

Cystine contains not less than 98*5 per cent and not more 
than the equivalent of 101*0 per cent of 
3,3'-disulfanediyIbis[(2iQ-2-ammopropanoie acid], calculated 
with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, practically 
insoluble in water and in alcohol. It dissolves in dilute 
solutions of alkali hydroxides. 

IDENTIFICATION 

First identification A, B 
Second identification A, C, D 

A. Specific optical rotation (see Tests). 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
cystine CRS * Examine the substances prepared as discs. 

C. Examine the chromatograms obtained in the test for 
ninhydrin-positive substances. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 

D* To 0 ,1 g carefully add 1 mL of strong hydrogen peroxide 
solution R and 0 .1 mL of feme chloride solution Rl. Allow to 
cool. Add 1 mL of dilute hydrochloric acid R and 5 mL of 
tenter R. Add 1 mL of barium chloride solution RL Turbidity 
or a white precipitate develops within 3 min* 

TESTS 

Appearance of solution 

Dissolve 1 *0 g in dilute hydrochloric acid R and dilute to 
10 mL with the same acid* The solution is clear (2.2A) and 
not more intensely coloured than reference solution Y 7 
(2*2* 2, Method II). 

Specific optical rotation (2.2*7) 

Dissolve 0*50 g in 1 M hydrochloric acid and dilute to 
25*0 mL with the same add. The specific optical rotation is 
—218 to -224, calculated with reference to the dried 
substance. 

Ninhydrin-positive substances 

Examine by thin-layer chromatography (2*2*27), using a 

TLC silica gel plate R. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in 1 M hydrochloric acid and dilute to 10 mL with 
the same add* 

Test solution (h) Dilute 1 mL of test solution (a) to 50 mL 
with water R. 

Reference solution (a) Dissolve 10 mg of cystine CRS in 1 mL 
of / M hydrochloric acid and dilute to 50 mL with water R, 


Reference solution (b) Dilute 2 mL of test solution (b) to 
20 mL with water R. 

Reference solution (c) Dissolve 10 mg of cystine CRS and 
10 mg of arginine hydrochloride CRS in 1 mL of / M 
hydrochloric acid and dilute to 25 mL with water R. 

Apply separately to the plate 5 pL of each solution. Develop 
over a path of 15 cm using a mixture of 30 volumes of 
concentrated ammonia R and 70 volumes of 2 -propanol R. 

Allow' the plate to dry in air* Spray with ninhydnn solution R 
and heat at 100 X to 105 D C for 15 min. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0*2 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) shows two clearly 
separated spots. 

Chlorides (2.4,4) 

Dissolve 0*25 g in 5 mL of dilute nitric add R and dilute to 
15 mL with water R. The solution, without further addition 
of nitric add, complies with the limit test for chlorides 
(200 ppm). 

Sulfates (2.4AS) 

Dissolve 0,5 g in 5 mL of dilute hydrochloric add R and dilute 
to 15 mL with distilled water R. The solution complies with 
the limit test for sulfates (300 ppm). 

Ammonium (2*4* /) 

0.10 g complies with limit test B for ammonium (200 ppm). 
Prepare the standard using 0*2 mL of ammonium standard 
solution (100 ppm NH$) R. 

Iron (2.4.9) 

In a separating funnel, dissolve 1*0 g in 10 mL of dilute 
hydrochloric acid R * Shake with three quantities, each of 
10 mL, of methyl mbutyl ketone Rl, shaking for 3 min each 
time. To the combined organic layers add 10 mL of water R 
and shake for 3 min* The aqueous layer complies with the 
limit test for iron (10 ppm). 

Heavy metals (2.4,8) 

2*0 g complies with test D for heavy metals (10 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 0*5 per cent, determined on l.OOQ g by 
drying in an oven at 105 D C* 

Sulfa ted ash (2.4 A 4) 

Not more than 0*1 per cent, determined on 1*0 g* 

ASSAY 

In a fiask with a ground-glass stopper, dissolve 0.100 g in a 
mixture of 2 mL of dilute sodium hydroxide solution R and 
10 mL of water R . Add 10 mL of a 200 g/L solution of 
potassium bromide R> 50.0 mL of 0.0167 M potassium bromaie 
and 15 mL of dilute hydrochloric add R . Stopper the flask and 
cool in iced water. Allow to stand in the dark for 10 min. 

Add 1.5 g of potassium iodide R. After 1 min, titrate with 
0.J M sodnim thiosulfate, using 2 mL of starch solution R, 
added towards the end-point, as indicator. Carry out a blank 
titration. 

I mL of 0.0167 M potassium bromate is equivalent to 
2.403 mg of C & H l 2N 2 0 4 S2. 

STORAGE 

Store protected from light. 

____ Put* 
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Cytarabine 

(Pk Eur. monograph 0760) 



OH 


C 9 H 13 K 3 0 5 243,2 147-94-4 

Action and use 

Pyrimidine analogue; cytotoxic. 

Preparation 

Cytarabine Injection 

PhBr ______ _ _ 

DEFINITION 

Cytarabine contains not less than 99,0 per cent and not more 
than the equivalent of 100.5 per cent of ^amino-l-P-D- 
arabinofuranosylpyriinidin- 2 Cli/)-onC) calculated with 
reference to the dried substance, 

CHARACTERS 

A white or almost white, crystalline powder, freely soluble in 
water, very slightly soluble in alcohol and in methylene 
chloride. 

It melts at about 215 X. 

IDENTIFICATION 

A, Dissolve 20.0 mg in 0.1 M hydrochloric acid and dilute to 
100.0 mL with the same acid. Dilute 5,0 mL of the solution 
to 100,0 mL with 0 J M hydrochloric acid. Examined between 
230 nm and 350 nm (2.225), the solution shows an 
absorption maximum at 281 nm. The specific absorbance at 
the maximum is 540 to 570. 

B , Examine by infrared absorption spectrophotometry 
(2224), comparing with the spectrum obtained with 
cytarabine CRS. Examine the substances prepared as discs. 

C, Examine the chromatograms obtained in the test for 
related substances in ultraviolet light at 254 nm. 

The principal spot in the chromatogram obtained with test 
solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a), 

TESTS 

Appearance of solution 

Dissolve 1-0 g in water R and dilute to 10 mL with the same 
solvent. The solution is clear (2.2. /) and not more intensely 
coloured than reference solution Y 5 (2.22, Method U) m 

Specific optical rotation (2.27) 

Dissolve 0.250 g in water R and dilute to 25,0 mL with the 
same solvent. The specific optical rotation is + 154 to + 160, 
calculated with reference to the dried substance. 

Related substances 

Examine by thin-layer chromatography (22.27), using silica 
gel GF 2 u R as the coating substance. 

Test solution (a) Dissolve 0.25 g of the substance to be 
examined in water R and dilute to 5 mL with the same 
solvent. 


Test solution (b) Dilute 2 mL of test solution (a) to 50 mL 
with water R. 

Reference solution (a) Dissolve 10 mg of cytarabine CRS in 
water R and dilute to 5 mL with the same solvent. 

Reference solution (b) Dilute 0.5 mL of test solution (a) to 
100 mL with water R. 

Reference solution (c) Dissolve 20 mg of uridine R and 20 mg 
of uracil arabinoside CRS in methanol R and dilute to 10 mL 
with the same solvent. 

Apply separately to the plate 5 |iL of each solution. Develop 
over a path of 15 cm using a mixture of 15 volumes of 
water R , 20 volumes of acetone R and 65 volumes of metftyl 
ethyl ketone R, Allow the plate to dry in air and examine in 
ultraviolet light at 254 nm. Any spot in the chromatogram 
obtained with test solution (a), apart from the principal spot, 
is not more intense than die spot in the chromatogram 
obtained with reference solution (b) {0.5 per cent). The lest 
is not valid unless the chromatogram obtained with reference 
solution (c) shows two clearly separated spots. 

Loss on drying ( 2.2.32} 

Hot more than 1.0 per cem, determined on 0.250 g by 
drying over diphosphorus pentoxide R at 60 C at a pressure of 
0.2 kPa to 0.7 kPa for 3 h. 

Sul fa ted ash (24. 14) 

Not more than 0.5 per cem, determined on \ .0 g, 

ASSAY 

Dissolve 0.200 g in 60 mL of anhydrous acetic add R, 
warming if necessary. Titrate with 0, / M perchloric add 
determining the end-point potentiometrically ( 2 . 2 . 2 ®, 

1 mL of 0. J M perchloric add is equivalent to 24.32 mg of 

c,h 13 n,o 5 . 

STORAGE 

Store in an airtight container, protected from light, 

IMPURITIES 


o 



OH ft* 


A. R = OH, R' = H: l-j3-D-arabmofuranosy]pyrimidine- 
2*4(1 H,3H)-dione (uracil arabonoside), 

B. R = OH, R' = OH: 1 -P-D-rabofijranosylpyrimidine- 
2,4(1//,3H)-dione (uridine). 

____ PhSur 
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Dacarbazine 

(PL Eur. monograph 1691) 

/**=N 

n* n o 

r 

QHjoNftO 182.2 4342-03-4 

Action and use 

Cytotoxic alkylating agent 

Pfi Eir, _____ 

DEFINITION 

5-[(l £)-33-Dimethyltria2-1 -enyI]-I//-imidazole-4- 
carboxamide. 

Content 

98.5 per cent to 101,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or slightly yellowish, crystalline powder. 

Solubility 

Slightly soluble in water and in anhydrous ethanol, practically 
insoluble in methylene chloride. 

IDENTIFICATION 

First identification B 
Second identification A t C 

A. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25). 

Test solution Dissolve 15,0 mg in 100.0 mL of 0.1 M 
hydrochloric acid. Dilute 5.0 mL of this solution to 100.0 mL 
with 0A M hydrochloric acid. 

Spectral range 200-400 nm. 

Absorption maximum At 323 nm. 

Shoidder At 275 nm. 

Specific absorbance at the absorption maximum 1024 to 1131. 

B. Infrared absorption spectrophotometry' (2.2.24). 

Comparison dacarbazine CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 2,0 mg of the substance to be examined 
in methanol R and dilute to 5.0 mL with the same solvent. 
Reference solution Dissolve 2.0 mg of dacarbazine CRS in 
methanol R and dilute to 5.0 mL with the same solvent. 

Plate TLC silica gel F 2 m R. 

Mobile phase glacial acetic acid R s mater butanol R 
(1:2:5 VtViV). 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution, 

TESTS 

Appearance of solution 

The solution is clear (2.2A) and not more intensely coloured 
than reference solution BY* (2.2.2, Method IF). 


Dissolve 0.25 g in a 210 g/L solution of citric add R and 
dilute to 25.0 mL with the same solution. 

Related substances 

A. Liquid chromatography (2,2.29). Use freshly prepared 
solutions and protect them from light 

Test solution Dissolve 50.0 mg of the substance to be 
examined and 75 mg of rime add R in distilled water R and 
dilute to 5.0 mL with the same solvent. 

Reference solution (a) Dissolve 5.0 mg of dacarbazine 
impurity A CRS in distilled water R and dilute to 50.0 mL 
with the same solvent. Dilute 5.0 mL of this solution to 
25.0 niL with distilled water R. 

Reference solution (b) Dissolve 5.0 mg of dacarbazine 
impurity B CRS in distilled mater add 0,5 mL of the test 
solution and dilute to 10.0 mL with distilled water R , Dilute 
1,0 mL of this solution to 50.0 mL with distilled water R. 
Column: 

— size'. I - 0.25 m,0* 4.6 mm; 

— stationary) phase: octadetylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase 15.63 g/L solution of glacial acetic add R 
containing 2,33 g/L of sodium dioctyl sulfosucdnate R. As the 
mobile phase contains sodium dioctyl suifosuccinate, it must 
be freshly prepared every day, and the column must be 
flushed with a mixture of equal volumes of methanol R and 
water R, after all tests have been completed or at the end of 
the day 5 for at least 2 h. 

Flow rate 1.2 mLmin, 

Detection Spectrophotometer at 254 nm. 

Injection 25 pL of the test solution and reference solution (a). 
Run time 3 times the retention time of impurity A. 

Retention time Impurity A = about 3 min. 

Limits: 

— impurity A: not more than the area of the 
corresponding peak in the chromatogram obtained 
with reference solution (a) ( 0.2 per cent); 

— unspecified impurities eluting after impurity A: for each 
impurity, not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.10 per cent), 

B. Liquid chromatography (2,2.29) as described in test A for 
related substances with the following modifications. 

Mobile phase Mix 45 volumes of a 15.63 g/L solution of 
gladal acetic add R containing 2,33 g/L of sodium dioctyl 
suifosuccinate R with 55 volumes of methanol R. 

Injection 10 pL of the test solution and reference solution (b). 
Run time Twice the retention time of dacarbazine. 

Relative retention With reference to dacarbazine (retention 
time = about 12 min): impurity’ B - about 0.7, 

System suitability: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
impurity B and dacarbazine. 

Limits: 

— impurity B: not more than the area of the 
corresponding peak in the chromatogram obtained 
with reference solution (b) ( 0,1 per cent); 

— unspecified impurities: for each impurity, not more than 
the area of the peak due to dacarbazine in the 
chromatogram obtained with reference solution (b) 
( 0.10 per cent); 

— total: not more than 5 times the area of the peak due 
to dacarbazine in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 
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— disregard limit: 0.5 times the area of the peak due to 
dacarbazine in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Impurity D 

Head-space gas chromatography (2.2.28). 

Test solution Introduce 0.200 g of the substance to be 
examined into a 20 mL vial and firmly attach the septum 
and cap. Using a 10 pL syringe* inject 5 pL of water R into 
the vial 

Reference solution (a) Dilute 2.5 mL of dimethylamine 
solution R (impurity D) to 100.0 mL with water R 
(solution A). Firmly attach the septum and cap to a 20 mL 
vial Using a 10 pL syringe, inject 10 pL of solution A into 
the vial. 

Reference solution (b) Firmly attach the septum and cap to a 
20 mL vial Using a 10 pL syringe, inject 10 pL of 
solution A and 10 pL of a 10 g/L solution of triethylamine R 
into the vial. 

Column: 

— material: fused silica; 

— size: l = 30.0 m, 0 - 0.53 mm; 

— stationary phase: base-deactivated polyethyleneglycol R (film 
thickness 1.0 pm). 

Carrier gas helium for chromatography R. 

Flow rate 13 mL/min. 

Split ratio 1:1. 

Static head-space conditions that may be used: 

— equilibration temperature: 60 C; 

— equilibration time: 10 min; 

— transfer-line temperature: 90 °C; 

— pressunsation time: 30 s. 

Temperature: 


IMPURITIES 

Specified impurities A, B, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): C. 





A. 3,7-dihydro-4//-imidazG[4,5-d]-1, 2 , 3 -tria 2 in- 4 -one 
( 2 -azahypoxanthine), 


/^N 



B. 5-amino-l//-imidaz 0 le- 4 -carboxamide* 


/=*H 



C. 5-diazenyll/f-imidazole-4-carboxamide 3 

H 

H a C ch 3 

D. iV-methy Ime than amine. 


PfiEur 



Time 

(mini 

Temperature 

CC) 

Column 

0-3 

35 


3 ■ 11 

35 —* 165 

Injection port 


ISO 

Detector 


220 


Detection Flame ionisation. 

Injection 1 ml 

System suitability: reference solution (b): 

— resolution: minimum 2,5 between the peaks due to 
impurity D and triethyiamine. 

Limit: 

— impurity D: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0.05 per cent). 

Water (2.5, 12) 

Maximum 0.5 per cent* determined on 1.00 g. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 30 mL of anhydrous acetic acid R. Titrate 
with 0 . 1 M perchloric arid* determining the end-point 
potenriometric ally (2.2.20). 

I mL of 0 ./ M percltloric acid is equivalent to 18.22 mg 
0 fC 0 H 10 N*O, 

STORAGE 

At a temperature of 2 C C to 8 C, protected from light. 


Dalteparin Sodium 

(Eh. Eur . monograph 1195) 



n - 3 to 20 . R - H or S0 3 Ma , R ' = 30 3 Na or CO-CHj 
R2 = H and R3 » CO ; Na or R2 * CO*Na and R3 = H 

Action and use 

Low molecular weight heparin. 

Preparation 

Dalteparin Sodium Injection 

Pn&r _— 

DEFINITION 

Dalteparin sodium is the sodium salt of a low-molecular- 
mass heparin that is obtained by nitrous add 
depolymerisation of heparin from porcine intestinal mucosa. 
The majority of the components have a 2-CLsulfo-ot-L- 
idopyranosuronic add structure at the non-reducing end and 
a 6-0*sulfo-2,5-anhydro-D-mannitol structure at the reducing 
end of their chain. 










2017 


Daheparin Sodium 1-685 


Dalteparin sodium complies with the monograph Low-molecular- 
mass heparins (0828) with the modifications and additional 
requirements below. 

The mass-average relative molecular mass ranges between 
5600 and 6400j with a characteristic value of about 6000. 
The degree of sulfatation is 2.0 to 2-5 per disaccharide unit. 
The potency is not less than 1 10 IU and not more than 
210 IU of anti-factor Xa activity per milligram, calculated 
with reference to the dried substance. The and-factor Ha 
activity is not less than 35 rU/mg and not more than 
100 lU/rng, calculated with reference to the dried substance. 
The ratio of and-factor Xa activity to anti-factor Ila activity is 
between 1.9 and 3 , 2 . 

PRODUCTION 

Dalieparin sodium is produced by a validated manufacturing 
and purification procedure under conditions designed to 
minimise the presence of N-NO groups. 

The manufacturing procedure must have been shown to 
reduce any contamination by N-NO groups to approved 
limits using an appropriate, validated quantification method. 

IDENTIFICATION 

Carry out identification test A as described in the monograph 
Low-molecular-mass hcparins (0828) using dalieparin 
sodium CRS. 

Carry out identification test C as described in the monograph 
Low~molecular*mass heparim (0828). The following 
requirements apply. 

The mass-average relative molecular mass ranges 
between 5600 and 6400. The mass percentage of chains 
lower than 3000 is not more than 13.0 per cent. The mass 
percentage of chains higher than 8000 ranges between 
15.0 per cent and 25.0 per cent, 

TESTS 

Appearance of solution 

Dissolve 1 g in 10 mL of water R. The solution is clear 
(221) and not more intensely coloured than intensity 5 of 
the range of reference solutions of the most appropriate 
colour (222, Method II). 

Nitrite 

Not more than 5 ppm. Examine by liquid chromatography 
(2.2.29). Rinse all volumetric flasks at least three times with 
water R before the preparation of the solutions. 

Test solution Dissolve 80,0 mg of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. Allow to stand for at least 30 min. 

Reference solution (a) Dissolve 60.0 mg of sodium nitrite R in 
water R and dilute to 1000.0 mL with the same solvent. 

For the preparation of reference solution (b) } use a pipette 
previously rinsed with reference solution (a). 

Reference solution (b) Dilute LOG mL of reference solution (a) 
io 50.0 mL with water R , 

Before preparing reference solutions (c) > (d) and (e) f rinse all 
pipettes with reference solution (b). 

Reference solution (c) Dilute 1.00 mL of reference solution (b) 
to 100*0 mL with water R (corresponding to 1 ppm of nitrite 
in the test sample). 

Reference solution (d) Dilute 3,00 mL of reference solution (b) 
to 100*0 mL with water R (corresponding to 3 ppm of nitrite 
in the test sample). 

Reference solution (e) Dilute 5.00 mLof reference solution (b) 
to 100,0 mL with tuaaTf? (corresponding to 5 ppm of nitrite 
in the test sample). 


The chromatographic procedure may be carried out using: 

— a column 0.125 m long and 4.3 mm in internal diameter 
packed with a strong anion-exchange resin; 

— as mobile phase at a flow rate of L0 mL/min a solution 
consisting of 13.61 g of sodium acetate R dissolved in 
water R, adjusted to pH 4,3 with phosphoric acid R and 
diluted to 1000 mL with water R> 

— as detector an appropriate electrochemical device with the 
following characteristics and settings: a suitable working 
electrode, a detector potential of + 1 .00 V versus 
Ag'AgCl reference electrode and a detector sensitivity of 
0.1 pA full scale. 

Inject J 00 pL of reference solution (d). When the 
chromatograms are recorded in the prescribed conditions, the 
retention time for nitrite is 3.3 to 4.0 min. The test is not 
valid unless: 

— the number of theoretical plates calculated for the nitrite 
peak is at least 7000 per metre per column (daheparin 
sodium will block the binding sites of the stationary 
phase, which will cause shorter retention times and lower 
separation efficiency for the analyte; the initial 
performance of the column may be partially restored 
using a 58 g/L solution of sodium chloride R at a flow rate 
of 1.0 mL/min for 1 h; after regeneration the column is 
rinsed with 200 mL to 400 mL of water R)\ 

— the symmetry factor for the nitrite peak is less than 3; 

— the relative standard deviation of the peak area for nitrite 
obtained from 6 injections is less than 3.0 per cent. 

Inject 100 pLeach of reference solutions (c) and (e). 

The test is not valid unless: 

— the correlation factor for a linear relationship between 
concentration and response for reference solutions (c)* (d) 
and (c) is at least 0.995; 

— the signal-to-noise ratio for reference solution (c) is not 
less than 5 (if the noise level is too high, electrode 
recalibration is recommended); 

— a blank injection of water R does not give rise to spurious 
peaks. 

Inject 100 pL of the test solution. Calculate the content of 
nitrite from the peak areas in the chromatogram obtained 
with reference solutions (c), (d) and (e). 

Boron 

Not more than 1 ppm* determined by inductively coupled 
plasma atomic emission spectroscopy. 

Boron is determined by measurement of the emission from 
an inductively coupled plasma (ICP) at a wavelength specific 
to boron. The emission line at 249.733 nm is used. Use an 
appropriate apparatus, whose settings have been optimised as 
directed by the manufacturer. 

Test solution Dissolve 0,2500 g of the substance to be 
examined in about 2 mL of water for chromatography R> add 
100 pL of nitric acid R and dilute to 10,00 mL with the same 
solvent. 

Reference solution (a) Prepare a 1 per cent VtV solution of 
nitric add R in water for chromatography R (blank). 

Reference solution (b) Prepare a 11.4 pg/mL solution of bone 
add R in a 1 per cent VIV solution of nitric add R in water for 
chromatography R (STD ctl ). 

Reference solution (c) Dissolve 0.2500 g of a reference 
dakeparin sodium with no detectable boron in about 2 mL of 
water for chromatography R, add 100 pL of nitric acid R and 
dilute to 10,00 mL with the same solvent (STD 0 ). 

Reference solution (d) Dissolve 0.2500 g of a reference 
dakeparin sodium with no boron detected in about 2 mL of 
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a 1 per cent VtV solution of nitric acid R in water for 
chromatography R, add 10 pL of a 5.7 mg/mL solution of 
boric acid R and dilute to 10.00 mL with the same solvent 
(STDj). This solution contains 1 pg/mL of boron. 

Calculate the content of boron in the substance to be 
examined* using the following correction factor 

_ (STDi — STDo) x 2 
; (STDc«i — blank) 

Loss on drying {2.231} 

Not more than 5.0 per cent, determined on 1.000 g by 
drying in an oven at 60 °C over diphosphorus pemoxide R at a 
pressure not exceeding 670 Pa for 3 h. 

_____ PhEt* 


Danaparoid Sodium 

(Ph, Eur. monograph 2090) 


Chondroitin sulfate and 

dermatan sulfate family Heparan sulfate family 
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Action and use 

Heparinoid; prevention of deep vein thrombosis. 

PhEur _____ 

DEFINITION 

Preparation containing the sodium salts of a mixture of 
sulfa ted glycosaminogjycans present in porcine tissues. 
Danaparoid sodium is prepared from the intestinal mucosa of 
pigs. Its major constituents are heparan sulfate and dermatan 
sulfate. On complete hydrolysis it liberates D-giucosamine, 
D-galactosamine, D-glucuronic add* L-iduronic acid* acetic 
acid and sulfuric add. It has the characteristic property of 
enhancing the inactivation of activated factor X (factor Xa) 
by antithrombin. It has a negligible effect on the inactivation 
rate of thrombin by anti thrombin. 

Potency 

11*0 to 17.0 anti-factor Xa units per milligram (dried 
substance). 


PRODUCTION 

The animals from which danaparoid sodium is derived must 
fulfil the requirements for the health of animals suitable for 
human consumption. It is prepared using a process that 
ensures that the relative proportion of active sulfeted 
glycosaminoglycans is consistent. It is produced by methods 
of manufacturing designed to minimi.se or eliminate 
endotoxins and hypotensive substances. 

CHARACTERS 

Appearance 

VPhite or almost white* hygroscopic powder. 

Solubility 

Freely soluble in water. 

IDENTIFICATION 

A. The ratio of anti-factor Xa activity to anti-factor Ila 
activity, determined as described under Assay and Tests 
respectively, is not less than 22. 

B. Molecular mass distribution (see Tests): the mass-average 
relative molecular mass ranges between 4000 and 7000. 

TESTS 

pH (2.2.3) 

5.5 to 7.0. 

Dissolve 0.5 g of the dried substance to be examined in 
carbon dioxide-free water R and dilute to 50 mL with the same 
solvent. 

Anti-factor Ila activity 

Maximum 0.5 units per milligram (dried substance). 

Test solutions Prepare 2 independent series of dilutions in 
geometric progression of the substance to be examined in 
phosphate buffer solution pH 6.5 R and in the concentration 
range of 0,0005 to 0.005 units of anti-factor Ila activity per 
millilitre. 

Reference solutions Prepare 2 independent scries of dilutions in 
geometric progression of danaparoid sodium CRS in phosphate 
buffer solution pH 6.5 R and in the concentration range of 
0.0005 to 0.005 units of anti-factor Ila activity per millilitre. 
Transfer 50 pL of each solution into the wells of a 96-well 
microtitre plate. To each well add 50 pL of andihrombin III 
solution R3 and 50 pL of human thrombin solution Rl. Shake 
the microtitre plate but do not allow bubbles to form. 
Incubate for 75 min. To each well add 50 pL of chromogenk 
substrate R4 . Shake the microtitre plate. Measure the 
absorbances at 405 nm (2*2.25) using a suitable reading 
device, exactly 4 min after the addition of the chromogenic 
substrate. The reaction may be stopped using 75 pL of a 
20 per cent V!V solution of glacial acetic acid R. Determine 
the blank amidolytic activity in a similar manner, using 
phosphate buffer solution pH 6,5 R as the blank solution 
(minimum 10 blanks per microtitre plate). Calculate the 
activity of the substance to be examined in units of anti- 
factor Ila activity per milligram using a suitable statistical 
method, for example the parallel-line assay. 

Chondroitin sulfate and dermatan sulfate 

Chondroitin sulfate: maximum S.5 per cent (dried 
substance); dermatan sulfate: 8.0 per cent to 16.0 per cent 
(dried substance). 

Determine by selective enzymatic degradation. 

Test solutions Dry the substance to be examined at 60 C over 
diphosphorus pemoxide R at a pressure of about 670 Pa for 
3 h. Dissolve 0.200 g of the dried substance in 10.0 mL of 
water R . Dilute this solution as necessary to obtain 3 test 
solutions containing 20 mg/mL, 10 mg/mL and 5 mg/mL of 
the dried substance to be examined in water R. 
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Chondroitin sulfate reference solutions Dry chondroitin sulfate 
sodium CRS over diphosphorus petnoxide R at room 
temperature at a pressure of about 670 Pa for 16 h, Prepare 
solutions containing 1 mg/mL, 2 mg/mL and 3 mg/mL of 
dried chondroitin sulfate sodium CRS in water R. 

Dermatan sulfate reference solutions Dry dermatan sulfate CRS 
over diphosphorus pentoxide R at room temperature at a 
pressure of about 670 Pa for 16 h. Prepare solutions 
containing 1 mg/mL, 2 mg/mL and 3 mg/mL of dried 
dermatan sulfate CRS in water R. 

Chondroitinase ABC solution Dissolve chondroitinase ABC R in 
iris-sodium acetate-sodium chloride buffer solution pH 8.0 R to 
obtain an activity of 0*5-1 *0 units per millilitre. 

Chondroitinase AC solution Dissolve chondroitinase AC R in 
ms-sodium acetate-sodium chloride buffer solution pH 7.4 R to 
obtain an activity of 1.0-2.0 units per milhlitre. 

Procedure: 

— Degradation with chondroitinase ABC: label 2 sets of 
10 tubes in triplicate: Tl, T2 and T3 for the test 
solutions; SD1, SD2 and SD3 for the dermatan sulfate 
reference solutions; SCI, SC2 and SC3 for the 
chondroitin sulfate reference solutions; and B for the 
blank (warn R). To each tube add 1.25 mL of ms-sodium 
acetate buffer solution pH 8,0 R and 150 pL of the test 
solutions, dermatan sulfate reference solutions, 
chondroitin sulfate reference solutions or water R. 

To each tube in 1 set of tubes add 75 pL of 
chondroitinase ABC solution. To determine the blank 
response level, add 75 pL of ms-sedium acetate-sodium 
chloride buffer solution pH 8.0 R to each tube in the other 
set of tubes. Mix the contents of the rubes using a vortex 
mixer, cover with appropriate stoppers and incubate at 
37 C for at least 24 h. 

— Degradation with chondroitinase AC: label 7 tubes in 
triplicate: Tl, T2 and T3 for the test solutions; SCI, 

SC2 and SC3 for the chondroitin sulfate reference 
solutions; and B for the blank {water K). To each tube 
add 1.25 mL of ms-sodium acetate bitffer solution pH 7.4 R 
and 150 pL of the test solutions, 

chondroitin sulfate reference solutions or water R ' 

Add 75 pL of chondroitinase AC solution to each tube. 
Mix the contents of the tubes using a vortex mixer, cover 
with appropriate stoppers and incubate at 37 C for at 
least 24 h. After the incubation period mix the contents 
of the tubes using a vortex mixer and dilute to 12 times 
with water R. Measure the absorbances ( 2,2.25) of the 
diluted solutions at 234 nm against Marer R using a 
suitable spectrophotometer. 

Calculation Calculate the mean blank absorbance of each 
reference solution, i.e. the mean of the absorbances of the 
reference solutions to which no chondroitinase ABC has been 
added. Subtract the mean blank absorbance value from the 
individual absorbance of each reference solution* Calculate 
linear regression curves for the 2 chondroitin sulfate reference 
and the dermatan sulfate reference by plotting the blank- 
corrected absorbances against the concentrations. 

Calculate the average percentage content of dermatan sulfate 
in the test solutions of all tested concentrations using the 
following expression: 


As-yi .- ^ 3 Al W* 3 * -I 3 -h 

___ Pi _ 

B 3 X C 


x 100 


A 2 = absorbance of the test solution with chondroitinase 

ABC; 

= absorbance of the test solution with chondroitinase 
AC; 

B] - gradient of the curve obtained with the chondroitin 
sulfate reference solutions with chondroitinase AC; 

B 2 - gradient of the curve obtained with the chondroitin 
sulfate reference solutions with chondroitinase 
ABC; 

= gradient of the curve obtained with the dermatan 
sulfate reference solutions with chondroitinase 
ABC; 

C — concentration of the test solution, in milligrams per 
millilitre; 

= y-intercept of the curve obtained with the 
chondroitin sulfate reference solutions with 
chondroitinase AC; 

J 2 = y-intercept of the curve obtained with the 
chondroitin sulfate reference solutions with 
chondroitinase ABC; 

/ 3 = y-intercept of the curve obtained with the dermatan 

sulfate reference solutions with chondroitinase 
ABC. 

Calculate the average percentage content of chondroitin 

sulfate in the test solutions for all tested concentrations using 

the following expression: 


(A $ - A t - It) x 100 
BixC 

Molecular mass distribution 

Size-exclusion chromatography {2.2.30). 

Test solution Dissolve 10 mg of the substance to be examined 
in 2 mL of the mobile phase. 

Reference solution Dissolve 10 mg of danaparoid sodium CRS in 
2 mL of the mobile phase. 

Column: 

— rise: / = 0.60 m, 0 - 7.5 mm; 

— stationary phase: hydrophilic silica gel for chvmatograpky R 
(10 pm) with a fractionation range for proteins with a 
relative molecular mass of approximately 5000-100 000; 

— tentperature: 30 °C* 

Mobile phase 28*4 g/L solution of anhydrous sodium sulfate R 
adjusted to pH 5.0 with dilute sulfuric add R , 

Flow rate 0*9 miAnin ± 2 per cent. 

Detection Spectrophotometer at 210 nm. 

Injection 100 pL. 

Run time For a period of time ensuring complete elution of 
sample and solvent peaks (about 40 min)* 

System suitability* Inject the reference solution twice. 

The difference between the retention times corresponding to 
the maxima of the peaks is not more than 5 s. 

Calibration Calibration is achieved by taking the relevant part 
of the chromatogram obtained with the reference solution, 
i.e. excluding the sharp peak at the end of the 
chromatogram, and matching the chromatogram obtained 
with the test solution with the calibration table obtained with 
the reference solution. From the calibration curve obtained, 
determine the molecular mass distribution of the sample. 

A calibration table is supplied with danaparoid sodium CRS. 
Limits: 

— chains with a relative molecular mass less than 2000: 
maximum 13 per cent; 


A i = blank absorbance of the test solution; 
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— chains with a relative molecular mass less than 4QQ(t. 
maximum 39 per cent; 

— chains with a relative molecular mass bmveen 4000 and 
8000: minimum 50 per cent; 

— chains with a relative molecular marc higher than 8000 : 
maximum 19 per cent; 

— chains with a relative molecular mass higher than JO 000: 
maximum 11 per cent, 

Nitrogen (2,5.9) 

2,4 per cent to 3,0 per cent (dried substance). 

Nucleic acids 

Maximum 0.5 per cent (dried substance). 

Test solution Weigh about 50 mg of the dried substance to be 
examined into a centrifuge tube and dissolve in 200 pL of 

water R. 

Reference solution Dissolve about 50 mg of ribonucleic 
add CRS in 5 mL of 0JM sodium hydroxide and dilute to 
20.0 mL with water R. Transfer 200 pL of the solution into a 
centrifuge tube. 

Add 4.0 mL of a 50 g/L solution of trichloroacetic acid R to 
each tube and mix. Place all tubes in boiling water for 
30 min. Allow to cool to room temperature. Add again 
4.0 mL of a 50 g/L solution of trichloroacetic acid R to each 
tube and mix. If any of the test solutions is not clear, 
sonicate all the tubes in an ultrasonic bath for 10 min and 
centrifuge at 1500 g for 15 min. Dilute 1.0 mL of the dear 
supernatant to 4,0 mL with water R . Measure the 
absorbances of the diluted reference and test solutions at 
265 nm (2,2.25) against a blank solution prepared in the 
same manner, and calculate the percentage nucleic acid 
content of the sample. 

Total protein (2,5.33, Method 2) 

Maximum 0.5 per cent. 

Dissolve the substance to be examined in tourer R. Use bovine 
albumin R as the reference substance. 

Sodium 

9,0 per cent to 1J .0 per cent (dried substance). 

Atomic absorption spectrometry ( 2.2.23, Method J), 

Test solution Dissolve 0,125 g of the substance to be 
examined in 100,0 mL of a 1.27 mg/mL solution of caesium 
chloride R in 0,1 M hydrochloric acid . 

Reference solutions Prepare reference solutions containing 
50 ppm, 100 ppm and 150 ppm of Na by diluting sodium 
standard solution (1000 ppm Na) R with a 1,27 mg/mL 
solution of caesium chloride R in 0.1 M hydrochloric add , 

Source Sodium hollow-cathode lamp. 

Wavelength 330,3 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying ( 2.2.32) 

xMaximum 5,0 per cent* determined on 0.500 g by drying in 
an oven at 60 ‘C over diphosphorus pentoxide R at a pressure 
of 670 Pa for 3 h. 

Bacterial endotoxins (2.6, 14) 

Less than 0.02 IU per unit of anti-factor Xa activity, if 
intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of bacterial endotoxins, 

ASSAY 

The anticoagulant activity of danaparoid sodium is 
determined in vitro by an assay which determines its ability to 
accelerate the inhibition of factor Xa by antithrombin in 
(anti-factor Xa assay). 


Test solutions Prepare 2 ind ependent series of dilutions in 
geometric progression of the substance to be examined in 
tns(hydroxytnethyl)aminomethanc EOTA buffer solution 
pH 8.4 R and in the concentration range of 0J to 0.32 units 
of ami-factor Xa activity per millilitre. 

Reference solutions Prepare 2 independent series of dilutions in 
geometric progression of danaparoid sodium CRS in 
iris (hydroxymethyl) aminom ethane EDTA buffer solution 
pH 8.4 R and in the concentration range of 0.08 to 
0.35 units of anti-factor Xa activity per millilitre. 

Transfer 40 pL of each solution into the wells of a 96-well 
mierotitre plate. Add 40 pL of antithrombin III solution R4 to 
each well and shake the mierotitre plate but do not allow 
bubbles to form. Add 40 pL of bovine factor Xa solution Rl to 
each well. Exactly 2 min after the addition of the factor Xa 
solution, add 80 pL of chromogenic substrate R5. Measure the 
absorbance at 405 nm (2.2,25) using a suitable reading 
device, exactly 4 min after the addition of the factor Xa 
solution. The reaction may be stopped using 75 pL of a 
20 per cent ViV solution of glacial acetic add R. Determine 
the blank amidolytic activity in the same manner, using 
iris (hydroxymethyl) aminomethanc EDTA buffer solution 
pH 8.4 R as the blank (minimum 8 blanks per mierotitre 
plate). Calculate the potency of the substance to be 
examined in units of anti-factor Xa activity per milligram 
using a suitable statistical method, for example the parallel- 
line assay. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

LABELLING 

The label states the number of units of anti-factor Xa activity 
per milligram. 

___ _ PbEur 


Dantrolene Sodium 



0 


no 2v -^ 

r-A 

1 NNa 

, ZVi H 2 0 

\J 

'V'S 

O 

C l+ H,N 4 Na0, 1 3‘/ 1 H 2 O 

399.3 

24868-20-0 


Action and use 

Skeletal muscle relaxant. 

Preparation 

Dantrolene Oral Suspension 

DEFINITION 

Dantrolene Sodium is l-(5-p- 

nitrophenylfurfurylideneaminojhydantoin sodium. It contains 
not less than 98.0% and not more than 102.0% of 
C 14 HgN 4 Na 05 3 calculated with reference to the anhydrous 
substance. 

CHARACTERISTICS 

A yellowish-orange to orange crystalline powder. 

Very slighdy soluble in water, slightly soluble in ethanol 
(96 %); sparingly soluble in methanol; practically insoluble in 
acetone. 
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IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of dantrolene sodium 
(RS 422). 

B. In the Assay, the chromatogram obtained with solution 
(1) shows a peak with the same retention time as the 
principal peak in the chromatogram obtained with 
solution (2)'* 

C. To 0.1 g of the substance being examined add 20 mL of 
water and 2 drops of acetic acid , shake well and filter. 

The filtrate yields the reactions characteristic of sodium salts , 
Appendix VI. 

TESTS 

Alkalinity 

Shake 0,7 g in 10 mL of water for 5 minutes and centrifuge, 
To 3 mL of the supernatant add 45 mL of water and 3 drops 
of phenolphthakin solution Rl and 0.1 mL of 0.1 m hydrochloric 
arid KS. A red colour is not produced. 

Related substances 

Cany out the method for liquid chromatography. 

Appendix IH D, using the following solutions. 

(1) Dissolve 50 mg of the substance being examined in 

20 mL of tetrahydrofuran and 2 mL of glacial acetic arid and 
dilute with sufficient absolute ethanol to produce 100 mL, 

(2) Dilute 1 mL of solution (I) to 100 mL with absolute 

ethanol . 

{3} Dissolve 5 mg of dantrolene sodium BPCRS and 0 J g of 
theophylline BPCRS in 20 mL of tetrahydrofuran and 2 mL of 
glacial acetic arid and dilute with sufficient absolute ethanol to 
produce 100 mL. Further dilute 10 mL of this solution to 
100 mL with absolute ethanol. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (15 cm x 4.6 mm) packed 
with silica gel for chromatography (5 pm) (Zorbax Sil is 
suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Adjust the flow rate of the mobile phase so that the 
retention time of the peak corresponding to Dantrolene 
Sodium is about 8 minutes. 

(d) Use a column temperature of 30 ♦ 

(e) Use a detection wavelength of 300 nm, 

(f) Inject 10 pL of each solution, 

(g) For solution (1) allow the chromatography to proceed for 
at least twice the retention time of the principal peak. 

MOBILE PHASE 

9 volumes of absolute ethanol, 10 volumes of glacial acetic arid 
and 90 volumes of hexane. 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution between the peaks 
corresponding to theophylline and dantrolene is at least 6. 

LIMITS 

In the chromatogram obtained with solution (1): 
the total area of all the secondary peaks is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (1%). 

Water 

14.5 to 17.0% w/w, Appendix IX C> Use 0.2 g 


ASSAY 

Carry out the method for liquid chromatography, 

Appendix III D, using the following solutions. 

(1) Dissolve 60 mg of the substance being examined in 
50 mL of dimethylformamide and dilute 1 volume of the 
resulting solution to 100 volumes with the mobile phase, 

(2) Dilute 1 volume of a 0.12% w/v solution of dantrolene 
sodium BPCRS in dimethylformamide to Z 00 volumes with the 
mobile phase. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (15 cm x 4.6 mm) packed 
with spherical particles of silica, 5 pm in diameter, the 
surface of which has been modified with chemically-bonded 
nitrile groups (Spherisorb CN is suitable), 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 262 nm. 

(0 Inject 20 pL of each solution, 

MOBILE PHASE 

15 volumes of acetonitrile and 85 volumes of a phosphate 
buffer pH 6,8 prepared by dissolving 11,88 g of disodium 
hydrogen orthophosphate and 9.08 g of potassium dihydrogen 
orthophosphate in 1000 mL of water. 

DETERMINATION OF CONTENT 

Calculate the content of Ci^^N^NaO^ in the substance 
being examined using the declared content of C^HQN-tNaOs 
in dantrolene sodium BPCRS. 


Dantron 


OH O 


OH 



C i4 H 8 0 4 240.2 117-10-2 

Action and use 

Anthraquinone stimulant laxative. 

Preparation 

Co-danthrusate Capsules 

DEFINITION 

Dantron is mainly 1,8-dihydroxyanthraquinone, It contains 
not less than 98.0% and not more than 102.0% of total 
phenols, calculated as C, 4 H* 0 .i and with reference to the 
dried substance. 

CHARACTERISTICS 

An orange, crystalline powder. 

Practically insoluble in water> slightly soluble in ether ,; very 
slightly soluble in ethanol (96%). It dissolves in solutions of 
alkali hydroxides, 

IDENTIFICATION 

A, The infrared absorption spectrum, Appendix II A, is 
concordant with the reference spectrum of dantron (RS 083), 
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B. The tight absorption } Appendix II B, in the range 230 to 
350 nm of a 0.001 % w/v solution in dichbvomeiham exhibits 
maxima at 255 nm and 285 nm and a less well-defined 
maximum at 275 nm. The absorbance at the maximum at 
255 nm is about 0.82 and at the maximum at 285 nm is 
about 0.48, each calculated with reference to the dried 
substance. 

C* Dissolve 5 mg in 5 mL of 1 m sodium hydroxide. A clear 
red solution is produced immediately, 

TESTS 

Mercury 

To 0*50 g in a Kjeldahl flask add 2.5 mL of nitric add and 
allow to stand until the initial vigorous reaction has subsided. 
Add 2.5 mL of sulfimc acid and heat until dense white fumes 
are evolved. Cool, add 2.5 mL of nitric acid and heat until 
fumes are again evolved. Repeat the procedure with a further 
2.5 mL of nitric add, cool, add 50 mL of water, boil the 
solution until the volume has been reduced to about 25 mL 
and cool. Transfer to a separating funnel using water, dilute 
to about 50 mL with water and add 50 mL of 0*5m sulfuric 
acid. Add 100 mL of water, 2 g of hydroxylamine 
hydrochloride, 1 mL of 0.05m disodium edetate, I mL of glacial 
acetic acid and 5 mL of dichloromethane, shake, allow to 
separate and discard the dichloromethane layer. Titrate the 
aqueous layer with a 0.0008% w/v solution of dithizom in 
dichloromethane, shaking vigorously after each addition, 
allowing the layers to separate and discarding the 
dichloromethane layer, until the dichloromethane layer 
remains green. Repeat the operation using a solution 
prepared by diluting 1 ml- of mercury standard solution 
(5 ppm Hg) to 100 mL with 0.5m sulfuric add and beginning 
at the words 'Add 100 mL of ivatcr The volume of the 
dithizone solution required by the substance being examined 
does not exceed that required by the mercury standard 
solution. 

Related substances 

Carry out the method for liquid chromatography. 

Appendix III D, using the following solutions. 

(1) Dissolve 50 mg of the substance being examined in 
20 ruL of umhydrofumn and dilute to 100 mL with the 
mobile phase. 

(2) Dilute 1 volume of solution (! ) to 50 volumes with the 
mobile phase. 

(3) Dissolve 50 mg of dantrm impurity standard BPCRS in 
20 ml* of tetrahydmfuran and dilute to 100 mL with the 
mobile phase. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4*6 mm) packed 
with octadecylsilyl silica gd for chromatography (5 pm) 
(Nucleosil CIS is suitable)* 

(b) Use an isocratic system using the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 254 nm. 

(f) Inject 20 pL of each solution* 

(g) Allow the chromatography to proceed for 1.5 times the 
retention time of the principal peak. 

MOBILE PHASE 

A mixture of 2.5 volumes of glacial acetic acid , 40 volumes of 
ictrahydrofuran and 60 volumes of water. 


SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3): 

— a peak due to 1-hydroxyanthraquinone appears 
immediately before the principal peak, as indicated in the 
reference chromatogram supplied with damron 
impurity standard BPCRS] 

— the height of the trough separating the two peaks is not 
greater than one third of the height of the peak due to 

I -hydroxyanthraqu inone. 

LIMITS 

In the chromatogram obtained with solution (1): 

— the area of any peak corresponding to 
1-hydroxyanthraquinone is not greater than 2*5 times the 
area of the principal peak in the chromatogram obtained 
with solution (2) (3*3% taking into account the correction 
factor of the impurity); 

— the sum of the areas of any other secondary peaks is not 
greater than the area of the principal peak in the 
chromatogram obtained with solution (2) (2%); 

— disregard any peak with a retention time less than one 
third of that of the principal peak. 

Loss on drying 

When dried to constant weight at 105°, loses not more than 
0*5% of its weight* Use 1 g. 

ASSAY 

Dissolve 0.2 g in 50 mL of anhydrous pyridine and carry out 
Method H for nan-aqueous titration. Appendix VIE A, using 
0.1m tetrabutylammomum hydroxide VS as titrant and 
determining the end point potentiometrically. Each mL of 
0,1m tetrabutylammomum hydroxide VS is equivalent to 
24*02 mg of total phenols, calculated as c 14 h*o,. 


Dapsone 

(Ph. Eur. monograph 0077) 



C] 2 H l2 N 2 0 2 S 248.3 804)8-0 

Action and use 

Folic arid synthesis inhibitor; treatment of leprosy. 

Preparation 

Dapsone Tablets 

PtiEtr ___„_______ 

DEFINITION 

Dapsone contains not less than 90*0 per cent and not more 
than the equivalent of 101,0 per cent of 
4,4'-sulfonyldianilme» calculated with reference to the dried 
substance. 

CHARACTERS 

A white or slightly yellowish-white, crystalline powder, very 
slightly soluble in water, freely soluble in acetone, sparingly 
soluble in alcohol. It dissolves freely in dilute mineral acids. 

IDENTIFICATION 

A. Melting point (2*2* 14): 175 C to 181 *C. 
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B. Dissolve 50.0 mg in methanol R and dilute to 100.0 mL 
with the same solvent. Dilute 1,0 mL of this solution to 
100.0 mL with methanol R. Examined between 230 nm and 
350 nm (2,2.25) , the solution shows 2 absorption maxima* at 
260 nm and 295 nm. The specific absorbances at these 
maxima are 700 to 760 and 1150 to 1250, respectavely. 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

TESTS 

Related substances 

Examine by thin-layer chromatography (2*2*27), using silica 
gel G R as the coating substance. 

Test solution (a) Dissolve 0 JO g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent* 

Test solution (h) Dilute 1 mL of test solution (a) to 10 mL 
with methanol R. 

Reference solution (a) Dissolve 10 mg of dapsom CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dilute 1 mL of test solution (b) to 
10 mL with methanol R, 

Reference solution (c) Dilute 2 mL of reference solution (b) to 
10 mL with methanol R . 

Apply separately to the plate 1 pL of test solution (b), 1 jiL 
of reference solution (a), 10 pL of test solution (a), 10 pL of 
reference solution (b) and 10 pL of reference solution (c)* 
Develop in an unsaturated tank over a path of 15 cm using a 
mixture of 1 volume of concentrated ammonia R , 6 volumes of 
methanol R y 20 volumes of ethyl acetate R and 20 volumes of 
heptane R * Allow the plate to dry' in air. Spray the plate with 
a 1 gfL solution of 4-dimethylaminodnnamaldehyde R in a 
mixture of 1 volume of hydrochloric acid R and 99 volumes of 
alcohol R. Examine in daylight. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(1.0 per cent) and not more than 2 such spots are more 
intense than the spot in the chromatogram obtained with 
reference solution (c) (0.2 per cent). 

Loss on drying (2.2,32) 

Not more than 1 *5 per cent, determined on l *000 g by 
drying in an oven at 105 C, 

Sul fa ted ash ( 2.4.14) 

Not more than 0*1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.100 g in 50 mL of dilute hydrochloric acid R. Carry 
out the determination of primary aromatic amino-nitrogen 
(2.5,8). 

1 mL of 0./ M sodium nitrite is equivalent to 12.42 mg of 
C^HiaN^CLS. 

STORAGE 

Store protected from light* 

__ _ _ _ _ _-_ Pb fir 


Daunorubicin Hydrochloride 

(Ph, Eur. monograph 0662) 


O OH O 



C 37 H 10 ClNO l0 564.0 23541-50-6 

Action and use 

Cytostatic; anthracydine antibacterial. 

PhEut . _ _____ 

DEFINITION 

(85,105)-8-AcetyH0- [ (3-am in o-2 3 3,6-t rideoxy -lyxo- 

hexopyranosyI)oxy]-6,8,11 -trihydroxy- Lmethoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione hydrochloride. 

Substance produced by certain strains of Streptomyces 
coerukorubidus or of Streptomyces pmteetitts or obtained by any 
other means. 

Content 

95.0 per cent to 102*0 per cent (anhydrous substance)* 

PRODUCTION 

It is produced by methods of manufacture designed to 
eliminate or minimise the presence of histamine, 

CHARACTERS 

Appearance 

Crystalline, orange-red powder, hygroscopic. 

Solubility 

Freely soluble in water and in methanol, slightly soluble in 
alcohol, practically insoluble In acetone, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison daunorubicin hydrochloride CRS. 

B. Dissolve about 10 mg in 0,5 mL of nitric acid R f add 

0*5 mL of water R and heat over a flame for 2 min. Allow to 
cool and add 0*5 mL of sih?er nitrate solution RL A white 
precipitate is formed. 

TESTS 

pH (2.2, J) 

4.5 to 6*5. 

Dissolve 50 mg in carbon dioxide-free warn R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2*29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 50*0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Refemiee solution (a) Dissolve 50.0 mg of daunorubicin 
hydrochloride CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dissolve 10 mg of doxorubicin 
hydrochloride CRS and 10 mg of cpimbidn hydrochloride CRS 
in the mobile phase and dilute to 100*0 mL with the mobile 
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phase. Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (c) Dissolve 5,0 mg of daimorubicinone CRS 
and 5,0 mg of doxorubicin hydrochloride CRS in the mobile 
phase and dilute to 100,0 mL with the mobile phase. Dilute 
L0 mL of the solution to 10.0 mL with die mobile phase. 
Reference solution (d) Dilute 1.0 mL of reference solution (a) 
to 200.0 mL with the mobile phase. 

Column: 

— size: l - 0,25 m, 0 = 4.0 mm, 

— stationary* phase: end-capped oaadecylsilyl silica gel for 
chromatography R (5 ^im). 

Mobile phase Mixture of equal volumes of acewnunk R and a 
solution containing 2.88 g/L of sodium laurihulfate R and 
2.25 g/L of phosphoric acid R, 

Flow rate 1 mlv'min. 

Detection Spectrophotometer at 254 nm. 

Injection 5 inject the test solution and reference 
solutions (b), (c) and (d). 

Run time Twice the retention time of daunorubicin. 

Relative retention With reference to daunorubicin (retention 
time = about 15 min): impurity A = about 0.4; 
impurity D = about 0.5; cpirubirin = about 0.6; 
impurity B = about 0,7. 

System suitability: reference solution (b): 

— resolution: minimum of 2.0 between the peaks due to 
impurity D and epirubiem. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution <c) (0,5 per cent), 

— impurity B: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (1.5 per cent), 

— impurity D: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0,5 per cent), 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (d) (0,5 per cent), 

— total of other impurities: not more than 5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (d) (2.5 per cent), 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.05 per cent). 

Butanol (2. 4.24, System R) 

Maximum 1.0 per cent 

Water (2,5, 12) 

Maximum 3.0 per cent, determined on 0.100 g. 

Bacterial endotoxins ( 2.6.14} 

Less than 4,3 XUrng, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 


IMPURITIES 


O OH 

R 

OH 


A. R = COCHj: (85 l 105)-8*&c£ , tyl-6,8»10 l l 1-tetrahydroxy- 
1 -methoxy-7,8,9 ,1 0-ictrahydroietracenc-5, 12 -dione 
(daunorubicin aglycone, daunorubieinone), 

E. R = CHOH-CHj: (85,105)-6 t 8, i 0,11 -tetrahydroxy- 8 - 
[ ( 1 RS ) -1 -hydroxy ethyl] -1 -methoxy-7, 8 ,9, 10 - 
tetrahydrotetracene-5,12-dione (13-dihydrodaunombicmone), 


0 oh 



W>? 

OCHj O OH H OH 


B. R = CHOH-CH a : (S^lOSJ-ltHO-amino-S^b-mdeoxy- 
'x-L-/vxo-hexopyranos> r l)ox> p ] -6,8,11 -trihydroxy-8-[{1 RS) -1 - 
hydroxycthyl}-1 -methoxy-7,8,9,10*tenahydrotctracene-5,12- 
dione (daunorubicinol), 

C. R = CH 2 -CO-CH,: (85,105)-10-{(3-amtno-23,6- 
trideoxy-ot-L-/v'XO-hexopyranos\'l) oxy) -6,8,11 -trihydroxy-1 - 
methoxy-S-CS-oxopropyi)-?^^, lO-tetrahydroietmcene-5,12- 
dionc (feudomycin B), 

D. R = CO-CH 2 -OH: doxorubicin, 

F, R = CO-CHa-CHa: (85,10S)-10-[(5-amincH2 l 3 > 6- 
trideoxy-^-t.-/yxo-hexopyranosy!)oxy] - 6 , 8,11 -trihydroxy -1 - 
methoxy-S-propanoyl-7,8,9,10-tctrahydrotetracene-5,12- 
dione ( 8 -cthyldaunorubicin). 

-- PhEu- 


Debrisoquine Sulfate 

Debrisoquine Sulphate 


NH 



(C^qH j 448,5 33ISS-4 

Action and use 

Adrenergic neuron blocker. 


ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 27 H 3 0 ClNO l0 . 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, score in a sterile, airtight, tamper-proof container. 


DEFINITION 

Debrisoquine Sulfate i$ l,2,3,4-ietiahydroisoquinoline-2- 
carboxamidine sulfate. It contains not less than 99.0% and 
not more than 101.0% of (C l0 Hi 3 ^ 3 ) 2 ,H 2 S0 4 , calculated 
with reference to the dried substance, 

CHARACTERISTICS 

A white, crystalline powder. 

Sparingly soluble in water, very slightly soluble in ethanol 
(96%); practically insoluble in ether. 
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IDENTIFICATION 

A. The light absorption, Appendix II B, in the range 230 to 
350 nmofa 0,05% w/v solution in 0,05 m sulfuric arid 
exhibits two maxima* at 262 nm and 270 nm. The absorbance 
at the maximum at 262 nm is about 0.69 and at the 
maximum at 270 nm is about 0.51. 

B. Cany out the method for thin-layer chromatography, 
Appendix III A, using the following solutions in water, 

(1) 0.25% w/v of the substance being examined. 

(2) 0.25% w/v of debrisoqmne sulfate BPCRS, 

(3) A mixture of equal volumes of solutions (1) and (2). 
CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel G, 

(b) Use the mobile phase as described below. 

(c) Apply 10 pL of each solution* 

(d) Develop the plate to i 5 cm. 

(e) Alter removal of the plate, dry in air and spray with a 
solution prepared by adding 1 mL of sulfuric acid to 40 mL 
of a freshly prepared mixture of equal volumes of a 
0.135% w/v solution of chlorophhnk(lV) arid and a 1.1% w/v 
solution of potassium iodide. 

MOBILE PHASE 

I5 volumes of gfarial acetic arid, 25 volumes of water and 
60 volumes of butan-l-ol. 

CONFIRMATION 

The principal spot in the chromatogram obtained with 
solution (I) corresponds to that in the chromatogram 
obtained with solution (2)* The principal spot in the 
chromatogram obtained with solution (3) appears as a single 
compact spot. 

C. Yields the reactions characteristic of sulfates, Appendix VI, 

TESTS 

Acidity 

pH of a 3% w/v solution, 5.3 to 6.8, Appendix V L. 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A* using die following solutions in tvottr, 

(1) 2.0% w/v of the substance being examined. 

(2) 0*010% w/v of debrisoqume sulfate BPCRS. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel G. 

(b) Use the mobile phase as described below. 

(c) Apply 10 pL of each solution. 

(d) Develop the plate to 15 cm. 

(c) After removal of the plate, dry' in air and spray with a 
solution prepared by adding I mL of sulfuric arid to 40 mL 
of a freshly' prepared mixture of equal volumes of a 
0.135% w/v solution of chloroplarinic(tV) arid and a 1.1% w/v 
solution of pcftuxniM iodide, 

MOBILE PHASE 

15 volumes of glacial acetic arid t 25 volumes of water and 
60 volumes of hutan-l-oL 

OMITS 

Any secondary spot in the chromatogram obtained with 
solution (I) is not more intense than the spot in the 
chromatogram obtained with solution (2). 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
0.5% of its weight. Use l g. 


Sulfated ash 

Not more chan 0.1%, Appendix EX A. 

ASSAY 

Carry out Method I for non-aqueom titration, 

Appendix VHI A, using 1 g and determining the end point 
potentiometriealk. Each mL of 0.1m perchloric arid VS is 
equivalent to 44.85 trig of (CjoHi^N^H^SO^ 

STORAGE 

Debrisoqume Sulfate should be protected from light 


Decyl Oleate * * 

* * 

(Ph, Bur, monograph 1307) ** 

Action and use 
Excipient. 

PhEt* __.__ 

DEFINITION 

Mixture consisting of decyl esters of fatty adds, mainly oleic 
(cu-9-octadecenoic) add. 

A suitable antioxidant may be added. 

CHARACTERS 

Appearance 

Clear, pale yellow or colourless liquid. 

Solubility 

Practically insoluble in water, misdble with ethanol 
(96 per cent), with methylene chloride and with light 
petroleum (bp: 40*60 *C), 

IDENTIFICATION 

A. Relative density (see Tests). 

B. Saponification value (see Tests). 

C. Oleic add (see Tests). 

TESTS 

Relative density (2.2.5) 

0.860 to 0.870. 

Acid value (2*5. /) 

Maximum L0, determined on 10.0 g. 

Iodine value (2.5.4, Method A) 

55 to 70. 

Peroxide value (2*5,5, Method A) 

Maximum 10.0. 

Saponification value (2.5.6) 

130 to 140, determined on 2*0 g. 

Oldc add (2,4.22, Method A) 

Minimum 60.0 per cent in the fatty add fraction of the 
substance. 

Water (2.5.12) 

Maximum 1 *0 per cent, determined on l *00 g. 

Total ash (2.4* 16) 

Maximum 0.1 per cent, determined on 2.0 g. 

STORAGE 

Protected from light. 

_______ PtiEiJf 
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Demeclocycline Hydrochloride 

(Ph. Eur. monograph 0176) 

OH o OH 0 o 



C 2l U 12 CUN 2 0 & 501,3 64*73-3 

Action and use 

Tetracycline antibacterial. 

Preparation 

Demeclocycline Capsules 

PhEn. ___ 

DEFINITION 

(4S,4a5,5aS, 65,12 a5}-7 -Chloro-4- (dime thy l ammo) - 

3,6,10,12,12a-pentahydroxy-l ,11 -dioxo-1,4,43,5,53,6,11,12a- 

oct ahy dr otetracene-2-carboxamide hydroch lori de. 

Substance produced by certain strains of Smptomyces 
aureofadens. 

Content 

89*5 per cent to 102-0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Yellow powder. 

Solubility' 

Soluble or sparingly soluble in water, slightly soluble in 
alcohol, very slightly soluble in acetone. It dissolves in 
solutions of alkali hydroxides and carbonates. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent 
Reference solution (a) Dissolve 5 mg of demeclocycline 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 5 mg of demeclocycline 
hydrochloride CRS> 5 mg of chlamtracycline hydrochloride R and 
5 mg of tetracycline hydrochloride R in methanol R and dilute to 
10 mL with the same solvent. 

Plate TIC octadecyhilyl sUka gel F 2 u plate R. 

Mobile phase Mix 20 volumes of acetonitrile R , 20 volumes of 
methanol R and 60 volumes of a 63 g'L solution of oxalic 
add R previously adjusted to pH 2 with concentrated 
ammonia R. 

Application 1 pL. 

Development Over 3/4 of the plate. 

Dtying In air. 

Detection Examine in ultraviolet light at 254 nm. 

5ysi£m suitability The chromatogram obtained with reference 
solution (b) shows 3 clearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar m position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 


B. To about 2 mg add 5 mL of sulfuric add R . A violet 
colour develops. Add the solution to 2.5 mL of water R. 

The colour becomes yellow. 

C. It gives reaction (a) of chlorides (2.J./). 

TESTS 

pH (2.2.J) 

2.0 to 3.0. 

Dissolve 0.1 g in carbon dioxide-free icater R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 

Rttffer 1 22.2 g/L solution of sodium edetate R adjusted to 
pH 7.5 with a 40 g/L solution of sodium hydroxide R. 

Buffer 2 17.0 g/L solution of tetrapropylammonimn hydrogen 
sulfate R adjusted to pH 7.5 with a 40 g/L solution of sodium 
hydroxide J?. 

Test solunon Dissolve 25.0 mg of the substance to be 
examined in a 1.0 g/L solution of hydrochloric add R and 
dilute to 50.0 mL with the same solution. 

Reference solunon (a) Dissolve 25,0 mg of demeclocycline 
hydrochloride CRS in a L0 g/L solution of hydrochloric add R 
and dilute to 50.0 mL with the same solution. 

Reference solunon (b) Dilute 1.0 mL of the test solution to 
100.0 mL with a 1.0 g/L solution of hydrochloric add R. 
Reference solunon (c) Dissolve 5 mg of demeclocycline for system 
suitability CRS (containing impurities A, B, C, E and G) in a 
1.0 g/L solution of hydrochloric add R and dilute to 10 mL 
with the same solution. 

Column: 

— size: l = 0.075 m, 0 = 4.6 mm; 

— stationary phase : end-capped octyEifyl silica gel for 
chromatography with polar incorporated groups R (3.5 pm); 

— temperature: 40 C, 

Mobile phase: 

— mobile phase A: acetonitrile R> warn R, buffer 1, buffer 2 
(2:28:35:35 V/VIVIV); 

— mobile phase B: acetonitrile R, buffer 1, buffer 2 
(30:35:35 VfV!V)\ 


Time 

Mobile pint* A 

Mobile phase B 

(min) 

tper cent V/V) 

(per cent V/V} 

0 5 

S3 

17 

S- 15 

83*30 

17*70 

15-25 

30 

70 


Flaw rate 1 mL min. 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with demedocydine for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, C, E and G. 

Relative retention With reference to demeclocycline (retention 
time = about 14 min): impurity C = about 0.3; 
impurity B = about 0.7; impurity A - about 0.8; 
impurity E “ about 1.2; impurity G = about 1.6, 

System suitability : reference solution (c): 

— resolution: minimum 2.5 between the peaks due to 
impurities A and B. 
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Calculation of percentage contents 

— for each impurity, use ihe concentration of 
demcclocyclinc in reference solution (b). 

Limits: 

— impurities A, B: for each impurity, maximum 5*0 per cent; 

— impurities C, G: for each impurity, maximum 0*3 per cent; 

— impurity E : maximum 0.2 per cent; 

— any' other impurity: for each impurity, maximum 
0.15 per cent; 

— total: maximum 10*0 per cent; 

— reporting threshold: 0.05 per cent* 

Heavy metals (2.4.8) 

Maximum 50 ppm. 

0.5 g complies with test C, Prepare the reference solution 
using 2.5 ml of lead standard solution (10 ppm Pb) R> 

Water (2.5.12) 

Maximum 3.0 per cent, determined on 1.000 g. 

Sul fated ash (2.4.14) 

Maximum 0.5 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2-2.29) as described in the test for 
related substances with the following modification. 

Injection 10 jiL of the test solution and reference solution (a). 
Calculate the percentage content of C 2i H 22 Cl2N 2 08 using 
the chromatogram obtained with reference solution (a) and 
taking into account the assigned content of demedocydim 
hydrochloride CRS 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities A, B t C, E, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5* 10. 
Control of impurities in substances for pharmaceutical use): D, F. 



HO H H*c-N H 

CHj 


C. (4/? i 4&S J 5aS,6S, 12aS}*4*(dimethylamtno}-3,6 J 10,12,12a- 
pcntahydroxy-1,11 -dioxo-J ,4,43,5,53,6,11,12 a- 
octahydrotctracenc- 2-carboxamide 
(4-cpidcmeth y I tetracycline), 


oh oh o o O 



HjC-N H 

GHj 


D* (4i?,4aS,12a5)-4-(dimethylammo)-3 J l0,l 1,12a- 
tetrahydroxy-1,12-dioxo-1,4,4a,5,12,12a- 
hexah yd ro tetraccn e-2-carboxam ide 
(4-ep ianhy drodemethyl tetracycli ne), 


nh 3 

H n-ch, 
HjC 



E. (4S,4a5,12aS}*4-{dimethylamino)-3,l 0,11,12a- 
tetrahydroxy-1,12-dioxo* 1,4,4a,5,12,12a- 
hexahydrotctraccne- 2-cafboxamidc 
(anhy dr odemethyl tetracycline), 




A* (4S,4aS,535,65,12aS)-4-(dimethylamino 1-3,6,10,12,12a* 
pcntahydroxy-1,11-dioxo-1,4,4a, 5,5a ,6,11,12a- 
octahydrc>tctraccne-2<arboxamide (demethyltetracycline). 



F, (4J?,4aS, 12a5)*7*chlorcMHdimetbylamino)*3,10,11,12a- 
tctrahydroxy-1,12-dioxo-1,4,4a,5,12,12a- 
h exahy drotetracen e-2-ca rboxam ide 
{4-ep i anhy drodcmedocydine), 


OH oh o 




H N-CHj 
HjC 


G* (45,4*5, 12a5)-7«chloro-4-(dimcthylamino)-3 1 10jl I, I2a- 
tetrahydroxy* 1,12-dioxo* 1,4,4a s 5,12,12a-hexahydrotctracene- 
2-carboxamide (anhydrodemectocydine). 
__ PH Sr 


B. (4/?,4aS,5aS,65 J 12a5)-7-chloro-4-(dimeEhylamino)- 
3,6,10,12,12a-pcmahydroxy-1,11 -dioxo- 
1,4,4a,5,5a,6,l l,l2a-octahydrotetracene-2-cafboxamide 
(4- epidemedocy dine), 
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Deptropine Citrate 

(Ph, Eur, monograph 1308) 



CzM^NQs 525.6 2169-75-7 

Action and use 

Histamine Hj receptor antagonist; anticholinergic. 

PtiEur __ 

DEFINITION 

Deptropine citrate contains not less Lhan 98.0 per cent and 
not more than the equivalent of 101.0 per cent of 
(1 i?j3r,55)-3-(i Ojl l-dihydro-5ff-dibeiHo[a s d] [7]annulen-5- 
yloxy)-8-methyl-8-azabicyclo [3.2.1] octane dihydrogen citrate, 
calculated with reference to the dried substance. 

CHARACTERS 

A white or almost white, microcrystalline powder, very 
slightly soluble in water and in ethanol, practically insoluble 
in methylene chloride. 

It melts at about 170 C, with decomposition. 

IDENTIFICATION 

First identification A. 

Second identification B t C, D, E. 

A. Examine by infrared absorption spectrophotometry 
(2,2.24), comparing with the spectrum obtained with 
deptropine citrate CRS . 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (b), 

C. To about 1 mg add 0,5 mL of sulfuric add R . A stable 
rcd-orangc colour develops, 

D. Dissolve about I mg in 0.25 mL of perchloric acid R and 
warm gently until the solution becomes turbid. Add 5 mL of 
glacial acetic acid R ; a pink colour with an intense green 
fluorescence appears. 

E. To about 5 mg add l ml. of acetic anhydride R and 5 mL 
of pyridine R . A purple colour develops. 

TESTS 

pH (2,2.3) 

Suspend 0,25 g in carbon dioxide-free water R, dilute to 25 mL 
with the same solvent and filter. The pH of the solution is 
3.7 to 4.5, 

Related substances 

Examine by thin-layer chromatography (2.2.27), using as the 
coaling substance a suitable silica gel with a fluorescent 
indicator having an optimal intensity at 254 nm. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methanol R. 


Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with methanol R . 

Reference solution (b) Dissolve 20 mg of deptropine citrate CRS 
in methanol R and dilute to 2 mL with the same solvent. 
Dilute 1 mL of the solution to 10 mL with methanol R. 
Reference solution (c) Dissolve 5 mg of mpine CRS in 
methanol R and dilute to 100.0 mL with the same solvent. 
Reference solution (d) Dissolve 10 mg of deptropine citrate CRS 
and I D mg of trvpine CRS in methanol R and dilute to 25 mL 
with the same solvent. 

Apply to the plate 40 pL of each solution. Develop over a 
path of 10 cm using a mixture of 8 volumes of concentrated 
ammonia R and 92 volumes of butanol /?. Dry the plate at 
100 C to 105 C until the ammonia has completely 
evaporated. Examine in ultraviolet light at 254 nm. Any spot 
in the chromatogram obtained with test solution (a), apart 
from the principal spot, ts not more intense than the spot in 
the chromatogram obtained with reference solution (a) 

(1 per cent). Spray with dilute potassium iodobismuthate 
solution R and then with a 10 glL solution of sodium nitrite R* 
Expose the plate to iodine vapours. Examine in daylight and 
in ultraviolet light at 254 nm. In the chromatogram obtained 
with test solution (a): any spot corresponding to tropine is 
not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent); any spot, 
apart from the principal spot and any spot corresponding to 
tropine, is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

(I per cent). The test is not valid unless the chromatogram 
obtained with reference solution (d) shows two dearly 
separated spots. 

Heavy metals (2.4.8) 

L0 g complies with test C for heavy metals (20 ppm). 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 2.0 per cent, determined on l .000 g by 
drying in an oven at 105 C C for 4 h. 

Sulfa ted ash (2.4./4) 

Not more than 0,1 per cent 3 determined on 1.0 g. 

ASSAY 

Dissolve 0.400 g in 50 mL of anhydrous acetic add R. Titrate 
with 0.1 M perchbric acid, determining the end-point 
potentiometrically (2.2. 20 ), 

1 mL of 0J M perchloric add is equivalent to 52.56 mg of 

C 2 *H 35 NtV 

STORAGE 

Store protected from light. 

IMPURITIES 



A. (1 i33r,5S)-8'methyl“8-azabicyclo[3.2.1 ]octan-3-ol 
(tropine). 
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B. (1 i?,3 1 , 5$)- 3- (10*11 -dihy dro-5 //-dibenzo [a?d\ (7] annule n- 
5-yloxy) -8-me th y 1-8 -azabicy do [3.2.1] octane 
(pseudodeptropine)* 



C. 10,11 -dihydro-5/7-dibenzo [a,d] [7]annutcn-5-ol 
(dibcnzocycloheptadienol)* 



D. Clft3>j5'S)-3“Cl0 l l l-dihydro-5H-dibenzo[^d][7|anmikn- 
5-yloxy)-8-azabicyclo [3,2.1 Joctane (demcthyldeptropine). 

_____ PttEur 


Dequalinium Chloride 

(Ph, Bur. monograph 1413) 


nh 3 


C^HaoC\ 2 ^4 527.6 522-51-0 

Action and use 

Antiseptic* 

PfrEi* ______ 

DEFINITION 

1,1 '-(Decane-1,1Q-diyl)bis(4-amino-2-methylqumolinium) 
dichloride (dried substance)* 

Content 

95.0 per cent to 101,0 per cent* 

CHARACTERS 

Appearance 

White or yellowish-white powder* hygroscopic. 

Solubility 

Slightly soluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

First identification: B, E. 



Second identification A, Q D, E. 

A. Ultraviolet and visible absorption spectrophotometry 
(2225). 

Test solution Dissolve about 10 mg in water R and dilute to 
100 mL with the same solvent. Dilute 10 mL of the solution 
to 100 mL with water R. 

Spectral range 230-350 nm. 

Absorption maxima At 240 am and 326 nm. 

Shoulder At 336 nm. 

Absorbance ratios: 

-— A 2 WA 326 = 1.56 to 1*80; 

— AWA m = DI2to ) ,30, 

B. Infrared absorption spectrophotometry (2.2.24). 

Spectral range 600-2000 cm -1 * 

Comparison dequalinium chloride CRS * 

C. To 5 mL of solution S (see Tests) add 5 mL of potassium 
femeyanidc solution R. A yellow precipitate is formed. 

D. To 10 mL of solution S add 1 mL of dilute nitric acid R. 

A white precipitate is formed. Filter and reserve the filtrate 
for identification test E. 

E. The filtrate from identification test D gives reaction (a) of 
chlorides ( 22 /)* 

TESTS 
Solution S 

Dissolve 0*2 g in 90 mL of carbon dioxide-free water R> 
heating if necessary* and dilute to 100 mL with the same 
solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (222, Method U). 

Acidity or alkalinity 

To 5 mL of solution S add 0*1 mL of bmmothymol blue 
solution RL Not more than 0.2 mL of 0.01 M hydrochloric 
add or 0. 01 M sodium hydroxide is required to change the 
colour of the indicator. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of dequalinium chloride 
for performance test CRS in the mobile phase and dilute to 
10,0 mL with the mobile phase 
Reference solution (b) Dissolve 10.0 mg of dequalinium 
chloride CRS in the mobile phase and dilute to 10.0 mL with 
the mobile phase. Dilute l *0 mL of the solution to 50.0 mL 
with the mobile phase. 

Column: 

— rise; / = 0,25 m, 0 = 4*6 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R. 

Mobile phase Dissolve 2 g of sodium hexanesulfimate R in 
300 mL of water /?; adjust to pH 4.0 with acetic add R and 
add 700 mL of methanol R . 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 240 nm. 

Injection 1 0 pL* 

Run time 5 times the retention time of dequalinium chloride. 
System suitability, reference solution (a): 

— peak-to-vadey ratio : minimum 2 . 0 * where H r - height 
above the baseline of the peak due to impurity B and 
H v - height above the baseline of the lowest point of the 
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curve separating this peak from the peak due to 
dequalinium chloride. If necessary, adjust the 
concentration of methanol in the mobile phase. 

Limits: 

— impurity A: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (1 per cent); 

— total of impurities other than A: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (10 per cent); 

— disregard limit: 0*025 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Readily carbonisable substances 

Dissolve 20 mg in 2 mL of sulfuric add R, After 5 min the 
solution is not more intensely coloured than reference 
solution BY 4 (2.2*2, Method f). 

Loss on drying (2,252) 

Maximum 7.0 per cent, determined on L000 g by drying at 
105 C at a pressure not exceeding 0.7 kPa, 

Sul fated ash (2A.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

hi order to avoid overheating in the reaction medium, mix 
thoroughly throughout and stop the titration immediately after the 
end-pom has been reached * 

Dissolve 0.200 g in 5 mL of anhydrous formic add R and add 
50 mL of acetic anhydride R. Titrate with Q.J M perchloric 
add j determining the end-point potentiometrically (2.2,20), 

\ mL of 0. 1 M perchloric add is equivalent to 26.38 mg of 
C30H40C hN.i. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, 

Other detectable impurities (the following substances would, if 
present at a sufficient levels be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion For other/unspccified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use): B, C. 

V 

CH* 

A. 2-methyIquinolin-4-amiocj 



gh 3 


B. 4-amino-1-110-[{2-methyIquinolin-4-y 1 }amino]decyl J-2- 
methylquinolinium chloride, 



C. I - [ 10-(4-amino-2-inetbylqumolinio) decyl] [ 10- 

(4-amino-2-methylqu in olinio) decyl] amino] -2- 
methylquinolinium trichloride, 

._-__ PhEur 


3-t>Desacyl-4’-Monophosphoryl * * 

Lipid A 

(Ph Bur monograph 2537) 

PhBa -- 

DEFINITION 

3~0-Desacyl-4'-monophosphoryl lipid A is a detoxified 
derivative of the lipopolysaccharide (LPS) of Salmonella 
Minnesota^ strain R595, which retains the immunostimulatory 
activities of the parent LPS. It consists of a mixture of 
congeners, all containing a backbone of pi '-*64 inked 
disaccharide of 2-deoxy-2-aminoglucose phosphorylated at 
the 4'-position, but differing in the fatty acid substitutions at 
the 2, 2' and 3' positions. The immunostimulatory activities 
of 3-Ode sacyl-4'-monophosphoryl lipid A combined with 
the vaccine include up-regulation of co-stimulatory' molecules 
on antigen-presenting cells and secretion of pro-inflammatory 
cytokines, resulting in an enhanced immune response of the 
Thl-type against the antigens. 3-Odesacy1-4'- 
monophosphorvl lipid A is a lyophiHsed powder or a sterile 
liquid. 

Requirements given in the sections up to and including the 
section Triethylamme salt of 3-0-desacyI-4'-monophosphoryl 
lipid A also apply to formulations that do not proceed to the 
3-OdesacyL4'-monophosphoryI lipid A liquid bulk. 

PRODUCTION 
GENERAL PROVISIONS 

The production method shall have been shown to yield 
consistently a 3-0-desacyl-4'-monophosphoryl lipid A 
comparable in structure and function with a preparation of 
3-0-desacyl-4'-monophosphoryl lipid A used as adjuvant in 
the particular vaccine of proven clinical efficacy and safety in 
man. 

During development studies, and wherever revalidation is 
necessaryj a test for residual endotoxin activity is carried out 
by injecting intravenously 12-day-dd embryonated hens' eggs 
with 0.1 mL of dilutions of the test sample (8 eggs per 
dilution) of 3-Odesacyl-4'-monophosphoryl lipid A. Eggs are 
candled and read for mortality at 18-24 hours post- 
inoculation and the chick embryo 50 per cent lethal dose 
(C ELD go) is calculated. The residual endotoxin activity of 
the 3-OdesacyM r -monophosphoryl lipid A is acceptable if 
the CELD^o is more than 100 pg. 

An endotoxin standard of Salmonella typhimtmum is prepared 
and selected dilutions arc injected into each group of 8 eggs. 
For a test to be valid, the CELD 50 of the endotoxin standard 
must not be more than 0.05 pg* 
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Reference preparation A batch of 3-G-desacyl-4'- 
monophosphoryl lipid A shown to be comparable in structure 
and function with a preparation of 3-O-desacyM'- 
monophosphoryl lipid A used as adjuvant in the particular 
vaccine of proven clinical efficacy and safety in man or a 
batch representative thereof. 

BACTERIAL SEED LOTS 

The bacterial strain used for master seed lots shall be 
identified by historical records that include information on its 
origin and the tests used to characterise the strain, in 
particular genotypic and phenotypic information. Only a 
working seed lot that complies with the following 
requirements may be used. 

Identification 

The working seed lot is identified by suitable methods such 
as Gram staining and fatty acid profiling (5.1,6), 

Microbial Purity 

Each seed lot complies with the requirements for absence of 
contaminating organisms. Purity of bacterial cultures is 
verified by methods of suitable sensitivity and specificity. 

PROPAGATION AND HARVEST 

The bacteria is grown using a suitable liquid medium. At the 
end of cultivations the culture is tested for purity and yield. 
The culture medium is separated from the bacterial mass by 
a suitable method, for example filtration. Only a harvest that 
is consistent with respect to the profiles for growth rate, pH, 
and 0 2 -con$umprion may be used for the extraction of LFS. 

TRIETHYLAMIN E SALT OF 3- O-DESACYL-4'- 
MONOPHOSPHORYL LIPID A 

LPS is extracted from the bacterial cells by successive alcohol 
and chloroform-methanol extractions and is then converted 
to 3-0-desacyb4 ^monophosphoryl lipid A by hydrolysis, 
then purified and salified by triethanolamine before freeze- 
drying. The freeze-dried triethylamine salt of 3-0-desacyl-4'- 
monophosphoryl lipid A must comply with the following 
requirements. 

Appearance 

A visual description of die particular preparation after freeze- 
drying is established and approved by the competent 
authority; each batch of freeze-dried triethylamine salt of 
3-O-desacyl-4'-monophosphoryl lipid A must comply with 
this description. 

Protein 

Less than 0.5 per cent mim> determined using a suitable 
method, for example a reversed-phase HPLC method for 
amino arid analysis (2.2.56). The total amino acid content in 
micrograms is calculated by comparison to amino add 
standards and is equal to the protein concentration. 

Nucleic arid 

Maximum 03 per cent m/m^ determined using a suitable 
method. For example, a fiuorimetric method may be used 
where nucleic acids are extracted from the freeze-dried 
triethylamine salt of 3-Q-desacyl-4'-monophosphoryl lipid A, 
using a solution containing NH 4 OH and a suitable non-ionic 
detergent, and stained by a suitable fluorescent dye. 

The nucleic acid content in the test sample is interpolated 
from a calibration curve, 

Hexos amine (2.5,20) 

1000 nmol/mg to 1450 nmol/mg. 

Phosphorus ( 2.5.18) 

0.5 gmol/mg to 0.8 jimol/mg. 


Congener distribution 

The relative amount of tetraacvl, pentaacyl, hexaacyl and 
heptaacyl congener groups are determined by a suitable 
method, for example re versed-phase HPLC analysis (2.2.29). 
The relative amount of each congener group in the 
triethylamine salt of 3-O-desacy 1-4'-monophosphoryl lipid A 
is: 

— tetraacyl: 15 per cent to 35 per cent; 

— pentaacyl: 35 per cent to 60 per cent; 

— hexaacyl: 20 per cent to 40 per cent; 

— heptaacyl: less than 0.5 per cent. 

T ri etliy lamine 

4.2 to 5.8 per cent m/m , determined by a suitable method, 
for example gas chromatography (2.2.28). 

Water (2.5.12) 

Maximum 6.7 per cent m/m. 

Free fatty acids 

Maximum 2.6 per cent m/m , determined by a suitable 
method, for example re versed-phase HPLC analysis (2.2.29). 

2- Keto-3-deoxyo c tonate 

Less than 0.5 per cent m/m s determined by a suitable 
method. For example, a colorimetric method may be used 
where 2-keto-3-deoxyoctonatc is released by hydrolysis (0.2 
N H 2 S0 4 at 100 °C for 30 min), oxidised by periodic acid, 
and reacted with sodium arsenke to yield p-formylpyruvic 
acid, which subsequently is coupled to rhiobarbituric acid to 
give a red coloured chromophore with absorption maximum 
at 550 nm. The amount of 2-keto-3-deoxyoctonate is 
interpolated from a calibration curve. 

Identity 

The test for congener distribution also serves to identify the 
product. 

Microbial contamination 

TAMC: acceptance criterion 10 1 CFU/10 mg (2.6.12). 
Pyrogens (2,6.8) 

The triethylamine salt of 3-Q-desacyl-4'-monophosphoryl 
lipid A complies with the test for pyrogens. Inject into each 
rabbit per kilogram of body mass 3 mL of a solution 
containing 23 jig of 3-0-de$acyl-4'-monophosphoryl lipid A. 

3- 0-DESACYL-4-MONOPHOSPHORYL LIPID A LIQUID 
BULK 

The triethylamine salt of 3-O-desacy 1-4'-monophosphoryl 
lipid A is dispersed in a liquid suitable for the subsequent 
processing steps at a defined target concentration. If the salt 
is not soluble in water a microfluidisation step is necessary to 
prepare a stable aqueous suspension. 

The liquid bulk is sterilised by filtration through a bacteria- 
retentive filter. 

Only a 3-O-desacyj-4'-monophosphoryl lipid A liquid bulk 
that complies with the requirements given below under 
Identification, Tests and Assay and that is within the limits 
approved for the particular product may be used for the 
preparation of 3-O-desacy 1-4'-monophosphoryl lipid A in the 
final lots. 

CHARACTERS 

When dispersed in an aqueous solution: slightly turbid 
suspension. 

When dissolved in an organic solvent: a description of its 
appearance is established and approved by the competent 
authority; the 3-O-desacy 1-4'-monophosphoryl lipid A liquid 
bulk complies with this description. 
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IDENTIFICATION 

Congener distribution (see Tests). 

TESTS 
Particle size 

Where applicable, the particle size in the microfluidised 
liquid bulk is determined by a suitable method, for example 
dynamic light scattering. The particle size for each batch of 
liquid bulk is within the limits approved for the particular 
product. 

Sterility (2*6.1) 

It complies with the test, carried out using 10 mL for each 
medium. 

Congener distribution 

The relative amount of tetraacyl, pencaacyl, hexaacyl and 
heptaacvl congener groups are determined by a suitable 
method, for example reversed-phase HPLC analysis (2*2.29)* 
The relative amount of each congener group in the 3-0- 
desacyM'-monophosphoryl lipid A liquid bulk is: 

— tetraacyl: 15 per cent to 35 per cent; 

— pentaacyl: 35 per cent to 60 per cent; 

— hexaacyl: 20 per cent to 40 per cent; 

— heptaacvl: less than 0.5 per cent. 

ASSAY 

The 3-0-desacyl-4^monophosphoryl lipid A content is 
determined by a suitable method, for example gas 
chromatographic quantification (2*2.28) of trifluoroacetic 
anhydride derivatised fatty acid methyl esters of the 3-0- 
desacvM'-monophosphoryl lipid A fatty acids dodecanoic 
acid (Cl 2:0), tetradecanoic acid (Cl 4:0), 3-hydroxy 
tetradecanoic acid (3-OH-C14:0) and hexadecanoic acid 
(Cl6:0) obtained by hydrolysis of 3-0-desacyl-4'- 
monophosphoryl lipid A in an aqueous/methanol (50:50 V!V) 
solution, containing 5 per cent of sodium hydroxide. To the 
lest sample, a reference sample and the dilutions of the 
calibration curve, pentadecanoic acid (Cl5:0) is added as an 
internal standard. The temperature gradient applied must 
allots the separation of the fatty acid methyl esters in about 
40 min. 

The sum of the ratios between the area for each individual 
fatty acid methyl ester (Cl2:0, Cl4:0, 3-QH-C14:0 and 
06:0) and the area of the internal standard (ratio = area 
C* / area 05:0) is calculated. The 3-0-desacyl~4'- 
monophosphoryl lipid A quantity corresponding to the sum 
ratio value on the calibration curve, established with the 
dilutions of the 3-0~de$acyl-4'-monophosphoryl lipid A 
standard, is reported. 

The content of 3-0-desacyl-4'-monophosphoryl lipid A is 
not less than 80 per cent and not greater than 120 per cent 
of the estimated content. 

. _ ^PhEir 
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(Deferoxamine Mesilate, Ph Bur monograph 0896) 
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OH 



S 0 3 H 

CH* 


C26H52N t O 11S 657 


138-14-7 


Action and use 

Chelating agent (iron). 

Preparation 

Desferrioxamine Injection 


PtiEur, _ . _ ___ 

DEFINITION 

N r ~ [5- [ [4- [ [5- (Acety lhydr oxy amino) pentyl] amino] -4- 
oxobutanoy 1] hy droxyami no] pentyl]-A T -(5-aminopenty] )~N- 
hydroxybutanedianiide methanesulfonate. 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance), 

PRODUCTION 

It is considered that alkyl sulfonate esters are genotoxie and 
are potential impurities in deferoxamine mesilate. 

The manufacturing process should be developed taking into 
consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability and validation. The general 
methods 2.5*37 ♦ Methyl, ethyl and isopropyl methanesulfonate m 
nmhanesidfonic acid , 2.5.38 . A teikyl 3 ethyl and isopropyl 
methanesulfonate in active substances and 2.5.39. 
Methanesulfonyl chloride in methanesidfonic acid are available to 
assist manufacturers, 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in wrater, slightly soluble in methanol, very' 
slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, D. 

Second identification B, C, D* 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison deferoxamine mesiiate CRS , 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in ethanol (96 per cent) i?, evaporate to dryness and 
record new spectra using the residues, 

B. Dissolve about 5 mg in 5 mL of rearer R. Add 2 mL of a 
5 g/L solution of trisodium phosphate dodecahydrate R and 
0.5 mL of a 25 g/L solution of sodium 
naphthoquinonesulfonaie R. A brownish-black colour develops. 

C. Solution A obtained in the assay is brownish-red. 

To 10 mL of solution A add 3 mL of ether R and shake. 

The organic layer is colourless. To 10 mL of solution A add 
3 mL of benzyl alcohol R and shake. The organic layer is 
brownish-red. 
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D. Dissolve 0.1 g in 5 mL of dilute hydrochloric acid R. 

Add 1 mL of barium chloride solution R2. The solution is 
clear. In a porcelain crucible, mix 0.1 g with 1 g of anhydrous 
sodium carbonate R , heat and ignite over a naked flame. Allow 
to cool Dissolve the residue in 10 mL of water R , heating if 
necessary 3 and filter. The filtrate gives reaction (a) of sulfates 
(.2.3.1). 

TESTS 
Solution S 

Dissolve 2.5 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. /) and not more intensely coloured 
than reference solution Y 5 ( 2,2.2s Method IT). 

pH (2.2.3) 

3.7 to 5.5 for freshly prepared soludon S, 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use, protected from light. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of deferoxamine 
mesilate CRS in the mobile phase and dilute to iO.O mL with 
the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test soludon to 
25,0 mL with the mobile phase. 

Column: 

— size: l~ 0.25 m, 0 - 4.6 mm; 

— stationary phase: ociadecyhilyl silica gel for chromatography R 
(10 pm). 

Mobile phase Dissolve L32 g of ammonium phosphate R and 
0.37 g of sodium edetate R in 950 mL of water R y adjust to 
pH 2.8 with phosphoric add R (about 3-4 mL) and add 
55 mL of tetrahydrofuran R. 

Flow rate 2 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL. 

Run time 3 times die re tendon time of deferoxamine. 

System suitability: reference solution (a): 

— resolution: minimum 1.0 between the peak with a relative 
retention time of about 0,8 and the principal peak. 

Limits: 

— impurity A: not more than the area of the principal peak 
in die chromatogram obtained with reference solution (b) 
(4.0 per cent); 

— total: not more than 3,75 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (7.0 per cent); 

— disregard limit: 0.02 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.08 per cent). 

Chlorides ( 2.4.4) 

Maximum 330 ppm. 

Dilute 2 mL of solution S to 20 mL with water R. 

Sulfates (2. 4A3) 

Maximum 400 ppm. 

Dilute 5 mL of solution S to 20 mL with distilled water R. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2,0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard soludon (10 ppm Pb) R , 


Water (2.5.12) 

Maximum 2.0 per cent* determined on 1.000 g. 

Sul&ted ash (2.4.14) 

Maximum 0.1 per cent* determined on LQ g. 

Bacterial endotoxins ( 2,6.14) 

Less than 0.025 lU/mg, if intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins, 

ASSAY 

Dissolve 0.500 g in 25 mL of water R. Add 4 mL of 
0.05 M sulfuric acid. Titrate with 0.1 M ferric ammonium 
sulfate. Towards the end of the titration, titrate uniformly and 
at a rate of about 0.2 mL/min. Determine the end-point 
potentiometrically (2.2.20) using a platinum indicator 
electrode and a calomel reference electrode. Retain the 
titrated solution (solution A) for identification test C. 

1 mL of 0.1 M ferric ammonium sulfate is equivalent to 
65.68 mg of C 26 H 52 N 6 O ij S. 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B. 



OH O OH 


A. A T '- [5-[ [4- [[4-(acetylhydroxyamino)butyl] amino] -4- 
oxobutanoy 1] by d roxy amin o] pentyl] - N-(5 -aminopenty l)-A T - 
hydroxybutanediamide (desferrioxamine A^), 

R. other desferrioxamines. 

_ _____ PhEur 
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Desipramine Hydrochloride 

(Ph, Bur, monograph 0481) 



Action and use 

Monoamine reuptake inhibitor; tricyclic antidepressant. 

Preparation 

Desipramine Tablets 


PtiEix _____ 

DEFINITION 

Desipramine hydrochloride contains not less than 
99,0 per cent and not more than the equivalent of 
101-0 per cent of 3-C10 J ll-dihydro-5//-dibenzo{^ l /]azepin-5- 
yl)-A-methylpropan-1-amine hydrochloride, calculated with 
reference to the dried substance. 

CHARACTERS 

A white or almost white* crystalline powder, soluble in water 

and in alcohol. 

it melts at about 214 °C. 

IDENTIFICATION 

First identification B t E 
Second identification A , C } D, E 

A. Dissolve 40,0 mg in 0.01 Ai hydrochloric acid and dilute to 
100.0 rnL with the same acid. Dilute 5.0 mL of the solution 
to 100.0 mL with 0,01 M hydrochloric acid. Examined 
between 230 nm and 350 nm (2.2.25), the solution shows an 
absorption maximum at 251 nm and a shoulder at 270 nm. 
The specific absorbance at the maximum is 255 to 285. 

B. Examine by infrared absorption spectrophotometry 
(2*2.24), comparing with the spectrum obtained with 
desipramine hydrochloride CRS. 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

D. Dissolve about 50 mg in 3 mL of water R and add 

0.05 mL of a 25 g/L solution of quinhydrone R in methanol R, 
An intense pink colour develops within about 15 min. 

E. To 0.5 mL of solution S (see Tests) add 1.5 mL of 
water R, The solution gives reaction (a) of chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve L25 g in carbon dioxide-free water R, warming to not 
more than 30 Q C if necessary, and dilute to 25 mL with the 
same solvent. 

Appearance of solution 

Solution S, examined immediately after preparation, is not 
more intensely coloured than reference solution BY 6 (2.2.2, 
Method If). 

Acidity or alkalinity' 

To 10 mL of solution S add 0.1 mL of methyl red solution R 
and 0.3 mL of 0.01 M sodium hydroxide. The solution is 


yellow . Not more than 0.5 mL of 0.01 M hydrochloric acid is 
required to change the colour of the indicator to red. 

Related substances 

Carry out the test protected from bright light. Examine by thin- 
layer chromatography (2.2.27), using a TLC silica gel plate R. 
Test solution (a) Dissolve 0.10 g of the substance to be 
examined in a mixture of equal volumes of ethanol R and 
methylene chloride R and dilute to 10 mL with the same 
mixture of solvents. Prepare immediately before use . 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of equal volumes of ethanol R and methylene 
chloride R . 

Reference solution (a) Dissolve 25 mg of desipramine 
hydrochloride CRS in a mixture of equal volumes of ethanol R 
and methylene chloride R and dilute to 25 mL with the same 
mixture of solvents. Prepare immediately before use. 

Reference solution (b) Dilute l mL of reference solution (a) to 
50 mL with a mixture of equal volumes of ethanol R and 
methylene chloride R. 

Apply to the plate 5 pL of each solution. Develop over a 
path of 7 cm using a mixture of 1 volume of water R y 
10 volumes of anhydrous acetic acid R and 10 volumes of 
toluene R. Dry the plate in a current of air for 1 0 min, spray 
with a 5 g/L solution of potassium dichromate R in a mixture 
of 1 volume of sulfuric acid R and 4 volumes of water R and 
examine immediately. Any spot in the chromatogram 
obtained with test solution (a), apart from the principal spot, 
is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (0.2 per cent). 

Heavy metals (2,4.8) 

2.0 g complies with test C for heavy metals (20 ppm). 
Prepare the reference solution using 4 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on L000 g by 
drying in an oven at 105 °C. 

Sulfa ted ash (2.4. 14) 

Not more than 0.1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0.2500 g in a mixture of 5 mL of 0.01 M 
hydrochloric acid and 50 mL of alcohol R. Cam' out a 
potentiometrie titration (2.2.29), using 0JM sodium 
hydroxide. Read the volume added between the two points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 30.28 mg of 
C 18 H 23 C1N 2 . 


STORAGE 

Store protected from light. 
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Desflurane 

(Ph , Bur. monograph 1666) 


F v H F 

FjC^O^'F 


and enantiomer 


* * * 

* * 

* * 

* 

* ** 


C 3 H a F 4 0 168,0 57041-67-5 

flfr&r_ _ ___ 

DEFINITION 

(2ftS)-2-(Difiuoromethoxy)-1,1,1,2-tetrafluoroethane, 

CHARACTERS 

Appearance 

Clear, colourless, mobile, heavy liquid. 

Solubility 

Practically insoluble in water, miscible with anhydrous 
ethanol. 

Relative density 
1.47, determined at 15 ; C. 

bp 

About 22 G C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Preparation Examine the substance in the gaseous state. 
Comparison Ph. Eur. reference spectrum of desflurane. 

TESTS 

The substance to be examined must be cooled to a temperature 
below 10 C and the tests must be carried out at a temperature 
below 20 C. 

Acidity' or alkalinity 

To 20 mL add 20 mL of carbon dioxide-free water F, shake 
for 3 min and allow to stand. Collect the upper layer and 
add 0.2 mL of bromocresol purple solution R. Not more than 
0.1 mL of 0.01 M sodium hydroxide or 0.6 mL of 0.01 M 
hydrochloric acid is required to change the colour of the 
indicator. 

Related substances 

Gas chromatography (2.2.25). 

Test solution The substance to be examined. 

Reference solution (a) Introduce 25 mL of the substance to be 
examined into a 50 mL flask fitted with a septum, and add 
0.50 mL of desflurane impurity A CRS and 1.0 mL of 
isoflurane CRS (impurity B). Add 50 pL of acetone R 
(impurity H), 10 |iL of chloro fo r m R (impurity' F) and 50 pL 
of methylene chloride R (impurity' E) to the solution, using an 
airtight syringe, and dilute to 50.0 mL with the substance to 
be examined. Dilute 5.0 mL of this solution to 50.0 mL with 
the substance to be examined. Store at a temperature below 1 
10 D C. 

Reference solution (b) Dilute 5,0 mL of reference solution (a) 
to 50.0 mL with the substance to be examined. Store at a 
temperature below 10 C, 

Reference solution (c) Dilute 5.0 mL of reference solution (b) 
to 25,0 mL with the substance to be examined. Store at a 
temperature below 10 "C, 

Column: 

— material : fused silica; 

— size: l = 105 m> 0 - 0.32 mm; 

— stationary phase: 

poly [methyl (trifluoropropylmethylfsHoxam} R (film thickness 
1.5 jim). 


Carrier gas helium for chromatography R. 

Flow rate 2.0 mLmin. 

Spin ratio 1:25, 

Temperature: 

— column: 30 *C; 

— injection pert: 150 C; 

— detector 200 Q C, 

Detection Flame ionisation. 

Injection 2.0 pL. 

Run time 35 min. 

Relative retention With reference to desflurane (retention 
time - about 11,5 min): impurity C = about 1.06; 
impurity D = about 1.09; impurity' A - about 1.14; 
impurity' G = about 1,39; impurity E = about 1.5; 
impurity B = about i.7; impurity F - about 2.2; 
impurity H = about 2.6, 

System suitability: reference solution (a): 

- number of theoretical plates: minimum 20 000, calculated 
for the peak due to impurity A; 

— symmetry* factor, maximum 2.0 for the peak due to 
impurity B. 

Limits: 

— impurity B: not more than the difference between the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (a) and the area of the 
corresponding peak in the chromatogram obtained wdth 
the test solution (0,2 per cent VIV)\ 

— impurity A: not more than the difference between the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (a) and the area of the 
corresponding peak in the chromatogram obtained with 
the test solution (0,1 per cent F/F); 

— impurities C, G: for each impurity, not more than the 
difference between the area of the peak due to impurity A 
in the chromatogram obtained with reference solution (b) 
and the area of the peak due to impurity' A in the 
chromatogram obtained with the test solution 

(0.01 per cent F/F); 

— impurities E> H: for each impurity, not more than the 
difference betw een the area of the corresponding peak in 
the chromatogram obtained with reference solution (a) 
and the area of the corresponding peak in the 
chromatogram obtained with the lest solution 

(0.01 per cent VlV)\ 

— impurity F: not more than the difference between the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (a) and the area of the 
corresponding peak in the chromatogram obtained with 
the test solution (0.002 per cent F/F); 

— unspecified impurities : for each impurity', not more than 
0,5 times the difference between the area of the peak due 
to impurity A in the chromatogram obtained with 
reference solution (b) and the area of the peak due to 
impurity A in the chromatogram obtained with the test 
solution (0.005 per cent V1V)\ 

— sum of impurities other than A, B r C, D, E, F, G and H: 
not more than the difference between the area of the peak 
due to impurity' A in the chromatogram obtained with 
reference solution (b) and the area of the peak due to 
impurity A in the chromatogram obtained with the test 
solution (0.01 per cent F/F); 

— disregard limit : the difference between the area of the peak 
due to impurity A in the chromatogram obtained with 
reference solution (c) and the area of the peak due to 
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impurity A in the chromatogram obtained with the test 
solution (0.002 per cent ViV), 

Fluorides 
xMaximum 10 ppm. 

Potentiometry {2.2.36, Method I ), 

Test solution To 10,0 mL in a separating funnel, add 10 mL 
of a mixture of 30.0 mL of dilute ammonia R2 and 70,0 mL 
of distilled R. Shake for 1 min and collect the upper 
layer. Repeat this extraction procedure twice, collecting the 
upper layer each time. Adjust the combined upper layers to 
pH 5.2 with dilute hydrochloric acid R. Add 5.0 mL of fluoride 
standard solution (1 ppm F) R and dilute to 50.0 mL with 
distilled water R. To 20.0 mL of this solution add 20.0 mL of 
totai-ionic-stmigth-adjustmmt buffer R and dilute to 50.0 mL 
with distilled water R. 

Reference solutions To each of 1.0 mL, 2,0 mL 3.0 mL, 

4,0 mL and 5.0 mL of fluoride standard solution (10 ppm F) R 
add 20.0 mL of maldonk-nrength-adjustmem buffer R and 
dilute to 50.0 mL with distilled water R. 

Indicator electrode Fluoride selective. 

Reference electrode Silver-silver chloride. 

Carry out the measurements on 20 mL of each solution. 
Calculate the concentration of fluorides using the calibration 
curve, taking into account the addition of fluoride to the test 
solution. 

Antimony 
Maximum 3 ppm. 

Atomic absorption spectrometry ( 2.2.23, Method I). 

Solvent mixture hydrochloric acid /?, nunc acid R (50:50 VlV). 
Test solution Transfer 10 g, cooled to below 10 C, to a tared 
flask containing 20 mL of miter R cooled to below 5 C. 

Add 1 mL of the solvent mixture and leave at room 
temperature until the desflurane has evaporated completely. 
Subsequently* reduce the volume to about 8 mL on a hot 
plate. Cool to room temperature and transfer to a volumetric 
flask. Add 1 mL of the solvent mixture and adjust to 
10.0 mL with water R. 

Reference solutions To each of 1.0 mL, 2.0 mL, 3.0 mL, 

4.0 mL and 5.0 mL of antimony standard solution (J00 ppm 
Sb) R add 20 mL of the solvent mixture and dilute to 
100.0 mL with water R. 

Source Antimony hollow-cathode lamp using a transmission 
band of 0.2 nm and a 75 per cent lamp current. 

Wavelength 217,6 nm. 

Atomisation device Air-acetylene flame. 

Non-volatile matter 

Maximum 100 mg/L. 

Evaporate 20.0 mL to dryness with the aid of a stream of 
nitrogen R, The residue weighs not more than 2.0 mg. 

STORAGE 

In a glass bottle fitted with a polyethylene-lined cap. Before 
opening the bottle s cool the contents to below 10 G. 

IMPURITIES 

Specified impurities A, B, C s D s E, F, G, H 
F F 

FjC'^O'LcFs 

A. 1,1 '-oxybis(l,2,2,2-tcffafluoroethane), 


^ Jl 


and enantiomer 


B, (2J?S)-2-chloro-2-(difluoromethoxy)-l, 1,1 -trifluoroethane 
(isofluorane), 

R R 1 


C. R = H, R' = F: dichlorofluoromethane, 

D R = Cl, R' = F: trichlorofluoromethane, 

E, R = R' = H: dichloromethane (methylene chloride), 

F. R = H> R' = Cl: mchloromethane (chloroform). 

Cl Cl 

F F 


G. 1,1,2 -trichloro-1,2,2-tri f! uoroeth ane, 



H. propanone (acetone). 


PhEur 


Deslanoside 

(Ph. Bur monograph 0482) 



C 47 H 74 0,* 943 17598-65-1 

Action and use 

Na/K-ATPase inhibitor; cardiac glycoside, 

PtiEur ___ 

DEFINITION 

Deslanoside contains not less than 95.0 per cent and not 
more than the equivalent of 105.0 per cent of 3(H(0-p-n- 
glucopyranosy 1-{1 -* 4)- 0-2,6-d ideoxy- p-D-retohexopyra nosy 1- 
(1 ^4)-0-2,6-dideoxy*P“D»rr6i>hexopyranosyl-( 1 -*4)-2,6- 
dideoxy-p-D-rrl^hexopjTanosyDoxyJ-^PjH-dihydro^- 
5p,i4p-card-20(22)-enolide, calculated with reference to the 
dried substance. 
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Desloratadine 1-705 


CHARACTERS 

A white or almost white, crystalline or finely crystalline 
powder, hygroscopic, practically insoluble in water* very 
slightly soluble in alcohol. In an atmosphere of low relative 
humidity, it loses water. 

IDENTIFICATION 

First identification A. 

Second identification B, C, D. 

A. Examine by infrared absorption spectrophotometry 
(2,2.24), comparing with the spectrum obtained with 
deslanoside CRS. When comparing the spectra, special 
attention is given to the absence of a distinct absorption 
maximum at about 1260 cm 1 and to die intensity of the 
absorption maximum at about 1740 cm -1 . Examine the 
substances in discs prepared by dissolving 1 mg of the 
substance to be examined or 1 mg of the reference substance 
in 03 mL of methanol R and triturating with about 0.4 g of 
dry, finely powdered potassium bromide R until the mixture is 
uniform and completely dry. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal zone in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal zone in the chromatogram obtained 
with reference solution (a). 

C. Suspend about 0.5 mg in 0,2 mL of alcohol 

(60 per cent VfV) R. Add 0.1 mL of dinitrobenzoic acid 
solution R and 0.1 mL of dilute sodium hydroxide solution R. 

A violet colour develops. 

D. Dissolve about 5 mg in 5 mL of glacial acetic acid R and 
add 0.05 mL of ferric chloride solution RJ. Cautiously add 

2 mL of sulfuric acid R , avoiding mixing the two liquids. 
Allow to stands a brown but not reddish ring develops at the 
interface and a greenish-yellow, then bluish-green colour 
diffuses from it to the upper layer. 

TESTS 
Solution S 

Dissolve 0,20 g in a mixture of equal volumes of chloroform R 
and methanol R and dilute to 10 mL with the same mixture 
of solvents. 

Appearance of solution 

Solution S is clear (2,2.1) and colourless (2,2.2 y Method IT). 

Specific optical rotation {2,2,7) 

Dissolve 0.200 g in anhydrous pyridine R and dilute to 
10,0 mL with the same solvent. The specific optical rotation 
is + 6,5 to + 8.5, calculated with reference to the dried 
substance. 

Related substances 

Examine by thin-laver chromatography (2.2.27 ), using silica 
gel G R as the coating substance. 

Test solution (a) Use solution S, 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of equal volumes of chloroform R and 
met hand R. 

Reference solution (a) Dissolve 20 mg of deslanoside CRS in a 
mixture of equal volumes of chloroform R and methanol R and 
dilute to 10 mL with the same mixture of solvents. 

Reference solution (b) Dilute 2.5 mL of reference solution (a) 
to 10 mL with a mixture of equal volumes of chloroform R 
and methanol R. 

Reference solution (c) Dilute 1 mL of reference solution (a) to 
10 mL with a mixture of equal volumes of chloroform R and 
methanol R. 


Apply separately to the plate as 10 mm bands 5 pL of each 
solution. Develop immediately over a path of 15 cm using a 
mixture of 3 volumes of water /?, 36 volumes of methanol R 
and 130 volumes of methylene chloride R, Dry the plate in a 
current of warm air, spray with a mixture of 5 volumes of 
sulfuric acid R and 95 volumes of alcohol R and heat at 
140 C for 15 min. Examine in daylight. In the 
chromatogram obtained with test solution (a), any zone, 
apart from the principal zone, is not more intense than the 
zone in the chromatogram obtained with reference 
solution (b) (2.5 per cent) and at most two such zones are 
more intense than the zone in the chromatogram obtained 
with reference solution (c) (L0 per cent). 

Loss on drying ( 2.2.32) 

Not more than 5.0 per cent, determined on 0.500 g by 
drying in vacuo at 105 C C, 

Sulfated ash (2.4.14) 

Not more than 0.1 per cent, determined on the residue 
obtained in the test for loss on drying. 

ASSAY 

Dissolve 50,0 mg in alcohol R and dilute to 50,0 mL with the 
same solvent. Dilute 5,0 mL of this solution to 100.0 mL 
with alcohol R. Prepare a reference solution in the same 
manner, using 50.0 mg of deslanoside CRS (undried). 

To 5,0 mL of each solution add 3.0 mL of alkaline sodium 
picrate solution R and allow to stand protected from bright 
light in a water-bath at 20 ± 1 C for 40 min. Measure the 
absorbance ( 2.2.25) of each solution at the maximum at 
484 nnij using as the compensation liquid a mixture of 
3.0 mL of alkaline sodium picrate solution R and 5.0 mL of 
alcohol R prepared at the same time. 

Calculate the content of C^UmO^ from the absorbances 
measured and the concentrations of the solutions. 

STORAGE 

Store in an airtight, glass container, protected from light, at a 
temperature below 10 °C. 

______ PhEur 

Desloratadine 

** +* 

(Ph. Eur. monograph 2570) * 



1N 2 310,8 100643-71-8 

Action and use 

Histamine receptor antagonist; antihistamine. 

PhEur ^ ___.—- 

DEFINITION 

8-Chloro-n-(pipendin-4-yIidene)-6,l 1 -dihydro-5 H- 
b enzo [5,6] cy elohepta [1,2-6] py ri d ine, 

Content 

98.0 per cent to 102,0 per cent (anhydrous substance). 





1-706 D esl oral ad ine 


20I7 


CHARACTERS 

Appearance 

White or almost white powder 

Solubility 

Very slightly soluble or pratkally insoluble in water* freely 
soluble in ethanol (96 per cent)* slightly soluble or very 
slightly soluble in heptane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2,24). 

Comparison desloratadine CRS . 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methyl isobutyl ketone J?, evaporate to 
dryness and record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2,2.29). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. Dilute 5.0 mL of the solution to 50.0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 20.0 mg of desloratadine CRS in 
the mobile phase and dilute to 25.0 mL with the mobile 
phase. Dilute 5.0 mL of the solution to 50.0 mL with the 
mobile phase. 

Reference solution (b) Dilute LO mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mLwith the mobile phase. 

Reference solution (c) Dissolve 4 mg of desloratadine for system 
suitability CRS (containing impurities A and B) in the mobile 
phase and dilute to 5.0 mL with the mobile phase. Dilute 
1.0 mL of the solution to J 0.0 mL with the mobile phase. 
Column: 

— sizer. I = 0.25 m, 0 - 4.6 mm; 

— summary phase: end-capped octadecyhilyl silica gel for 
chromatography R (4 pm); 

— temperature: 35 

Mobile phase Dissolve 0.865 g of sodium dodecyl sulfate R in 
water R y add 0.5 mL of mfluoroacetic acid R and dilute to 
1000 mL with tvater J?; mix 37 volumes of this solution and 
43 volumes of acetonitrile R. 

Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 280 nm. 

Injection 100 pL of the test solution and reference 
solutions (b) and (c). 

Run time 2.5 times the retention time of desloratadine. 
Identification of impurities Use the chromatogram supplied 
with desloratadine far system suitability? CRS and the 
chromatogram obtained with reference solution (c) to identity' 
the peaks due to impurities A and B. 

Relative retention With reference to desloratadine (retention 
time = about 21 min): impurity A = about 0.8; 
impurity B = about 0.9. 

System suitability : reference solution (c): 

— resolution: minimum 2.0 between the peaks due to 
impurity B and desloratadine. 

Calculation of percentage contents: 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity A = L6; impurity B = 1.6; 


— for each impurity, use the concentration of desloratadine 
in reference solution (b). 

Limits : 

— impurity B: maximum 0.3 per cent; 

— impurity A: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,4 per cent; 

— reporting threshold: 0,05 per cent. 

Heavy metals ( 2,4.8) 

Maximum 20 ppm. 

Solvent methanol R , 

0.250 g complies with test H. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R , 

Water (2.532) 

Maximum 0.5 per cent, determined on 0.250 g. 

Sulfate d ash (2.4.14) 

Maximum 0.2 per cent, determined on 0.5 g. 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a). 

System suitability: reference solution (a): 

— symmetry factor 0.5 to l .5 for the peak due to 
desloratadine. 

Calculate the percentage content of C^H^ON* taking into 
account the assigned content of desbratadine CRS. 

IMPURITIES 

Specified impurities A, B. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): C. 



A. (11 f?5)-8-chloro-11 -fluoro-11 ‘(piperidin-4-yl)-6*11 - 
d ih yd ro- 5 ff-benzo [5,6 j cy clohepta [ 1,2-6} pyri d ine, 



B. (1 l^-S-chloro-lI-Cl^^fi-tetrahydropjTidm^yD-fi,!I- 

dihydro-5 tf-benzo [5,6] cyclohepta [ 1,2-6] pyridine. 
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Desmopressin 1-707 



C, ethyl 4-(8“ChlorO“5 3 6-dihydrO“llH- 
benzo[5 J 6]cyclohepta[l j2-^jpyridin-11 -ylidene)piperidme-l- 
carboxylatc (loratadine). 

______.__ PhEur 


Desmopressin 

(Ph. Bur. monograph 0712) 


--- -5 

Tyr - PJie - Gin - Asn - Cys - Pro - o-Arg—Gly t 


C^HmN^O,^ 1069 16679-58-6 

Action and use 

Vasopressin analogue; treatment of diabetes insipidus; 
nocturnal enuresis; haemophilia; von Willebrand’s disease. 

Preparations 

Desmopressin Injection 
Desmopressin Intranasal Solution 
Desmopressin Nasal Spray 
Desmopressin Oral Lyophilisate 
Desmopressin Tablets 

Ph Etf _ ___ 

DEFINITION 

(3-Sulfanyl propanoyl)-L-tyrosyl-r *- phenylalany l-i-glutaminyl-L- 
asp araginyl-L-cystei nyI- L-proly 1-o-arginy lgly cinamide cycl ic 
(1-* 6)-disulfide. 

Synthetic cyclic nonapeptide, available as an acetate. 

Content 

95*0 per cent to 105,0 per cent (anhydrous and acetic acid- 
free substance). 

CHARACTERS 

Appearance 

White or almost white, fluffy powder. 

Solubility 

Soluble in water, in ethanol (96 per cent) and in glacial 
acetic acid. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The retention time and size of the principal peak in 
the chromatogram obtained with the test solution are 
approximately the same as those of the principal peak in the 
chromatogram obtained with the reference solution. 

B. Amino acid analysis (2.2,56). For hydrolysis use Method 1 
and For analysis use Method l. 

Express the content of each amino acid in moles. Calculate 
the relative proportions of the amino acids, taking 1/6 of the 
sum of the number of moles of aspartic add, glutamic acid, 
proline, glycine, arginine and phenylalanine as equal to 1 - 
The values fall within the following limits: aspartic acid: 


0.90 to 1.10; glutamic acid: 0*90 to 1.10; proline: 0,90 to 
1.10; glycine: 0*90 to 1.10; arginine: 0,90 to 1.10; 
phenylalanine: 0.90 to 1.10; tyrosine: 0,70 to 1.05; half- 
cystine: 0*30 to 1,05. Lysine, isoleucine and leucine are 
absent; not more than traces of other amino acids are 
present, 

TESTS 

Specific optical rotation (2,2.7) 

—72 to -82 (anhydrous and acetic acid-free substance). 
Dissolve 10.0 mg in a 1 per cent V/V solution of glacial acetic 
acid R and dilute to 5.0 mL with the same acid. 

Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve 1.0 mg of the substance to be examined 
in 2,0 mL of water R , 

Resolution solution Dissolve the contents of a vial of 
oxyloan!desmopressin validation mixture CRS in 500 fiL of 
water R, 

Column: 

— size: l ~ 0*12 m, 0 = 4.0 mm; 

— stationary phase : octadecyhilyl silica gel for chromatography R 
(5 pm)* 

Mobile phase: 

— mobile phase A: 0,067 M phosphate buffer solution pH 7.0 R; 
filter and degas; 

— mobile phase B: acetonitrile for chromatography R, mobile 
phase A (50:50 VIV)\ filter and degas. 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 4 

76 

24 

4 ■ IS 

76 ■* 58 

2442 

18 - 33 

58 48 

42 52 

35-40 

48 76 

52 -> 24 

40 - 50 

76 

24 


Flow rate t ,5 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 50 |iL. 

Retention time Desmopressin = about 16 min; 
oxytocin = about 17 min. 

System suitability Resolution solution: 

— resolution: minimum 1.5 between the peaks due to 
desmopressin and oxytoxin . 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.5 per cent; 

— total: maximum 1,5 percent; 

— disregard limit : 0.05 per cent. 

Acetic acid (2.5.24) 

3.0 per cent to 8.0 per cent. 

Test solution Dissolve 20,0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10.0 mL with 
the same mixture of mobile phases. 

Water (2.5,22) 

Maximum 6.0 per cent, determined on 20.0 mg. 









1-7 08 Desogestrel 


2017 


Bacterial endotoxins ( 2.6.14} 

Less than 500 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins* 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modifications. 

Reference solution Dissolve the contents of a vial of 
dmnopmsin CRS in water R to obtain a concentration of 
0.5 mg/mL, 

Mobile phase Mobile phase B, mobile phase A (40:60 VIV). 
Flow rate 2.0 mL/min. 

Retention time Desmopressin = about 5 min. 

Calculate the content of desmopressin 

from the declared content of C^H^NuO^Ss in 

desmopr e ssin CRS. 

STORAGE 

In an airtight container, protected from Light, at a 
temperature of 2 C to 8 C. If the substance is sterile, store 
in a sterile? airtight? tamper-proof container. 

LABELLING 

The label states: 

— the mass of peptide per container; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations* 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance* See also 5,10. 
Control of impurities in subs tana's for pharmaceutical use): A, B, 
C, D, E y F, G* 


Tyr-Phe—X— Y^Cys-Pro — Z—Gly-NH^ 

4 j k 


A, X = Gin? Y = Asp, Z = r>Arg; [5-L-aspartic 
acid] desmopressin, 

B. X = Glu, Y = Asn, Z = D-Arg; [4-L-glutamic 
aci d | desm opress in, 

D. X = Gin, Y “ Asn, Z = L-Arg: [8-l- 
arginine] desmopressin? 



—-s 

Tyr -Phe - Gin - Asn - Cys - Pro - D-Arg — Gly * Ft 

*1 W| 

R4 R5 


C* R = OH, R4 - R5 = H: [9-glycine]desmopressin? 
E* R = NHL, R4 = CH 2 -NH-CO-CH 3 , R5 = H: N 5 4 - 


((accty la m i no) methy 1] desmopressin, 

F. R - NH 2 , R4 = H? R5 = CH 2 -NH-CO-CH 3 : N 45 - 
[ (acety lamino) methyl] desmopressin, 

G. R = N(CH 3 ) 2 > R4 = R5 = H: 


d tine thy Idesmopre ssin. 


PhEur 


Desogestrel ** * 

(Pk. Eur. monograph 1717) * ** 

CH 

OH 

C^H^O 310.5 54024-22-5 



Action and use 

Progestogen. 

Preparation 

Desogestrel Tablets 

PhEur. ____ 

DEFINITION 

13-Ethyl-11 -methyl id ene-18,19 -din or-17 a-pregn -4-en -20-yn- 
I7-ol 

Content 

98.0 per cent to 102*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, very' soluble in methanol, freely 
soluble in anhydrous ethanol and in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2,24), 
Comparison desogestrel CRS * 

B, Specific optical rotation (see Tests). 

TESTS 

Specific optical rotation {2,2.7) 

+ 53 to + 57 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2*2,29), 

Test solution Dissolve 20,0 mg of the substance to be 
examined in 25 mL of acewnimk R1 and dilute to 50.0 mL 
with water R, 

Reference solution (a) Dissolve 4 mg of desogestrel for system 
suitability CRS (containing impurities A, B, C and D) in 
5 mL of acetonitrile RJ and dilute to 10.0 mL with water R . 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 ml* with a mixture of equal volumes of acetonitrile R1 
and water R. 

Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10.0 mL with a mixture of equal volumes of acetonitrile R1 
and water R. 

Reference solution (d) Dissolve 20.0 mg of desogestrel CRS in 
25 mL of acetonitrile R1 and dilute to 50.0 mL with water R * 
Column: 

— size: / = 0,25 m, 0 = 4.6 mm, 

— stationary phase : sterically protected oaadecylsilyl silica gel 
for chromatography R (5 pm), 

— temperature: 50 rj C* 

Mobile phase water R , acetonitrile Ri (27:73 VIV), 
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Desoxycortone Acetate 1-709 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 205 nm. 

Injection 15 pL of the test solution and reference 
solutions (a), (b) and (c). 

Run time 23 times the retention time of desogestrel. 
Identification of impurities Use the chromatogram supplied 
with desogestrel for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, E, C and D« 

Relative retention With reference to desogestrel (retention 
time = about 22 min); impurity E = about 0,2; 
impurity D - about 0.25; impurity B = about 0.7; 
impurity A = about 0,95; impurity C = about 1.05, 

System suitability: reference solution (a): 

— peak-w-valky ratio ; minimum 2,0, where Hp - height 
above the baseline of the peak due to impurity C and 
Hu = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
desogestrel. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak area of the following impurities by the 
corresponding correction factor; impurity A~ 1.8, 
impurity D - L5; 

— impurities A f B, C: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— impurity D: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.1 per cent); 

-— unspecified impurities: for each impurity, not more than the 
area of die principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— total: not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (03 per cent); 

— disregard limit: 03 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Loss on drying ( 2.2.32 ) 

Maximum 0,5 per cent, determined on 1,000 g by drying 
in vacuo at a pressure not exceeding 2 kPa. 

SuJfated ash ( 2.4.14) 

Maximum 0,1 per cent, determined on LQ g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (d). 

Calculate the percentage content of Ca^H^O from the areas 
of the peaks and the declared content of desogestrel CRS . 

IMPURITIES 

Specified impurities A, B, C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): E. 



A, 13-ethyM l-methy]idene“18,19“dinor-5Qc 5 17a-pregn-3-en- 
20-yn-l 7-ol (desogestrel A 3 -isomer), 



B. R1 = CH 3j R2 = OH, R3 = C^CH, R4 = R5 = H: 

11 -methylidene-19-nor-17ot-pregn-4^en-20-yn-17-ol, 

C. R1 = C 2 H^ R2 + R3 = O, R4 = R5 = H: 13-ethyM 1- 
methy 1 idenegon-4-en-17 -one, 

D. R1 = C 2 H 5j R2 = OH, R3 = C=CH> R4 + R5 = O: 

13-ethyl-17 -hydroxy-11 -methylidene-18,19-din or-17a-pregn- 
4-en-2 O-yn-3 -one, 

CH 

OH 

H 



E. 13-ethyl-11 -methylidene-18,19-dinor-17ot-pregn-4-en-20- 
ync-3(3,17-dioL 

___ PhBtt 


Desoxycortone Acetate 

(Ph. Euk monograph 0322) 



Action and use 

Mineral oco rtieoid. 


* * * 

* * 

* ★ 

* + 


56-47-3 


PhEur _____ 

DEFINITION 

3,20-D ioxo pregn -4-en- 21 -y 1 acetate. 

Content 

97,0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 



1-710 Desoxyeortone Acetate 
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Solubility 

Practically insoluble in wrater, freely soluble in methylene 
chloride> soluble in acetone, sparingly soluble in ethanol 
(96 per cent), slightly soluble in propylene glycol and in fatty 
oils. 

IDENTIFICATION 

First identification B, C. 

Second identification A y C f D y E. 

A. Melting point (2.2.14): 157 °C to 161 "C. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison desoxyeortone acetate CRS, 

C. Thin-layer chromatography (2.2.27), 

Solvent mixture methanol R, methylene chloride R (1:9 VIV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of desoxyeortone 
acetate CRS in the solvent mixture and dilute to 20 mL with 
the solvent mixture. 

Reference solution (h) Dissolve 10 mg of cortisone acetate R in 
reference solution (a) and dilute to 10 mL with reference 
solution (a). 

Plate TLC silica gd F 2 $4 plate R. 

Mobile phase Add a mixture of L2 volumes of water R and 
8 volumes of methanol R to a mixture of 1 5 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R y beat 
at 120 C for 10 min or until the spots appear, and allow to 
cool; examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, a yellow colour develops. Add this 
solution to 2 mL of water R and mix. The resulting solution 
is dichroic, showing an intense blue colour by transparency, 
and red fluorescence that is particularly intense in ultraviolet 
light at 365 nm. 

E. About 10 mg gives the reaction of acetyl (2.3.1), 

TESTS 

Specific optical rotation (2.2.7) 

+ 171 to + 179 (dried substance). 

Dissolve 0.250 g in diox an R and dilute to 25,0 mL with the 

same solvent 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 


Reference solution (a) Dissolve 2 mg of desoxyeortone 
acetate CRS and 2 mg of betamethasone 17-valerate CRS in the 
mobile phase and dilute to 200.0 mL with the mobile phase. 
Reference solution (b) Dilute LQ mL of the test solution to 
200.0 mL with the mobile phase. 

Column: 

— size: l =0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gd for chromatography R 
(5 pm). 

Mobile phase In a 1000 mL volumetric flask mix 350 mL of 
water R with 600 mL of acetonitrile R and allow' to 
equilibrate; dilute to 1000 mL with water R and mix again. 
Flow rate 1 ml'min, 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 30 min. 

Injection 20 jxL. 

Run time 3 rimes the retention time of desoxyeortone acetate. 
Retention rime Betamethasone 17-valerate - about 7.5 min; 
desoxyeortone acetate = about 9.5 min. 

System suitability: reference solution (a): 

— resolution: minimum 4.5 between the peaks due to 
betamethasone 17-valerate and desoxyeortone acetate; 

if necessary, adjust the concentration of acetonitrile in the 
mobile phase. 

Limits: 

— unspecified impurities: for each impurity', not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.10 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— disregard limit: 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 0.500 g by drying in 
an oven at 105 *C, 

ASSAY 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
1 00.0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100.0 mLw'ith ethanol (96 per cent) R . Measure 
the absorbance (2.2.25) at the absorption maximum at 
240 nm. 

Calculate the content of C 23 H 32 O 4 taking the specific 
absorbance to be 450. 

STORAGE 

Protected from light, 

_ PhEir 
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Dexamethasone 

(Ph. Eur\ monograph 0388) 



C 22 H 2g F0 5 392.5 5tH)2-2 

Action and use 
Glucocorticoid. 

Preparations 

Dexamethasone Eye Drops, Suspension 
Dexamethasone and Neomycin Ear Spray 
Dexamethasone Tablets 

PfiEur. _____ _ __ 

DEFINITION 

9-FIuoro-11 p, 17,21 - trihydroxy-16a-methylpr egna-1,4- 
diene 3,20-dione. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in anhydrous 
ethanol, slightly soluble in methylene chloride. 

IDENTIFICATION 

First identification B, C 
Second identification A, C } D } E 

A. Dissolve 10.0 mg in anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Place 2.0 mL of this 
solution in a stoppered test tube, add 10.0 mL of 
phenylhydrazine-sulfuric acid solution R> mix and heat in a 
water-bath at 60 °C for 20 min. Cool immediately. 

The absorbance (2.2.25) measured at the absorption 
maximum at 419 nm is not less than 0.4. 

B. Infrared absorption spectrophotometry (2.2,24). 

Comparison dexamethasone CRS. 

C. Thin-layer chromatography (2.2.27), 

Solvent mixture methanol R, methylene chloride R (1:9 VIV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of dexamethasone CRS in 
the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 10 mg of betamethasone CRS in 
reference solution (a) and dilute to 10 mL with reference 
solution (a). 

Plate TLC silica gel F 254 plate R< 

Mobile phase butanol R saturated with water /?, toluene R 3 
ether R (5:10:85 V/VfV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 


Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray w ith alcoholic solution of sulfuric acid R. Heat 
at 120 °G for 10 min or until the spots appear. Allow to 
cool. Examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in die chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram shows 2 spots which may, however, 
not be completely separated. 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, a faint reddish-brown colour 
develops. Add this solution to 10 mL of water R and mix; 
the colour is discharged. 

E. Mix about 5 mg with 45 mg of hea vy magnesium oxide R 
and ignite hi a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool, add 1 mL 
of water R y 0.05 mL of phenolphthalein solution R1 and about 
1 mL of dilute hydrochloric acid R to render the solution 
colourless. Filter. To a freshly prepared mixture of 0.1 mL of 
alizarin S solution R and 0.1 mL of zirconyl nitrate solution R, 
add L0 mL of the filtrate. Mix, allow to stand for 5 min and 
compare the colour of the solution w r ith that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank solution is red. 

TESTS 

Specific optical rotation (2.2. 7) 

+ 86 to 4 92 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). Carry out the test, protected 
from light ; 

Test solution Dissolve 25 mg of the substance to be examined 
in 1.5 mL of acetonitrile R and add 5 mL of mobile phase A. 
Sonicate until dissolution is complete and dilute to 10.0 mL 
with mobile phase A. 

Reference solution (a) Dissolve 5 mg of dexamethasone for 
system suitability CRS (containing impurities B, F and G) in 
0.5 mL of acetonitrile R and add 1 mL of mobile phase A. 
Sonicate until dissolution is complete and dilute to 2.0 mL 
with mobile phase A. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
I0O.O mL with mobile phase A, Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 5 mg of dexamethasone for peak 
identification CRS (containing impurities J and K) in 0.5 mL 
of acetonitrile R and add 1 mL of mobile phase A. Sonicate 
until dissolution is complete and dilute to 2.0 mL with 
mobile phase A. 

Column: 

— size: l - 0.15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecykUyl silica gel for 
chromatography R (5 pm); 

-— temperature: 45 C C. 
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Mobile phase: 

— mobile phase A: mix 250 mL of acetonitrile R with 700 mL 
of water R and allow to equilibrate; dilute to 1000,0 mL 
with water R and mix again; 

— mobile phase B: acetonitrile /?; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 ^ IS 

100 

0 

15-40 

100 4 0 

0 4 too 


IMPURITIES 

Specified impurities B, F, G, J 3 K 

Other detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. J0, 
Control of im pu r it ies in substances for pharmaceutical use): A, C, 
D f E, H , 1. 


Flow rate 1 .2 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL; inject mobile phase A as a blank. 

Identification of impurities Use the chromatogram supplied 
with dexamethasom for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B, F and G; use the 
chromatogram supplied w r ith dexamethasom for peak 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to impurities J 
and K. 

Relative retention With reference to dexamethasone (retention 
time — about 15 min): impurity J = about 0.90; 
impuriry B = about 0,94; impurity K = about L3; 
impurity F = about L5; impurity G = about 1.7. 

System suitability?: reference solution (a): 

— peak-io-valley* ratio: minimum 2.0, where H p - height 
above the baseline of the peak due to impurity B and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dexamethasone. 

Limits: 

— impurity G : not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

" impurities B t F s % K: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard Imiir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 0*500 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
100.0 mL with the same solvent. Dilute 2,0 mL of this 
solution to i 00.0 mL with ethanol (96 per cent) R . Measure 
the absorbance (2.2.25) at the absorption maximum at 
238.5 nm. 

Calculate the content of C22H^F0 5 taking the specific 
absorbance to be 394, 

STORAGE 

Protected from light. 



A, 14-fiuoro-11 p, 17,21 - trihydroxy-16a- methyl pregna-1,4- 
diene-3,2 0-dione, 



B. 9-fiuoro-11 p, 17,21 - trihydroxy-16 [Lme thy Ipregna-1,4- 
diene-3,20-dione (betamethasone). 



C, 9-fiuoro-11 [3,17,21 - trihydroxy-16a-methyIpregn-4-ene- 
3,20-dione, 



D, 9(3,11 P-epoxy-17,2 1-dihydroxy-1 boc-methylpregna-1,4- 
diene~3,20-dione, 



E. 17,21 -dihydroxy-16a-methylpregna-1,4,9(1 l)-triene-3,20 
dione, 
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F. 9-fluoro-113>21 -dihydroxy-16ot-methylpregna-1,4-diene- 
3,2 (Ldione, 



G. 9-fluoro- 11 3j 17 -dihydroxy-16ot-methy 1-3,2 0-dioxopregna- 
I,4-dien-21-yl acetate (dexamethasone acetate), 



H. 17-hydroxy-16ot-methyl-3,20-dioxopregna-l *4,9(1 l)-trien~ 
21-yi acetate. 



L 9oc, 11 ot-epoxy-17,21 -dihydroxy-16a-methylpregna-1,4- 
die ne-3, 20-dione. 



]. 17,21 -dihydroxy-16ot-methy Ipregna-1,4-d iene-3,11,20- 
trione, 



K. 17,21-dihydroxy-16a-methylpregna-1,4,7,9c! l)-tetraene- 
3,20-dione. 

___ PhEyr 


Dexamethasone Acetate 

**■* 

* ★ 

* * 

(Pk. Eur. monograph 0548) 

* * 
*** 



C 24 H 31 F0 6 4345 1177-87-3 

Action and use 

Glucocorticoid. 

PhEtr _________ 

DEFINITION 

9-Fluoro-l 13,17-dihydroxy-16 a-methyl-3,20-diox opregna- 
1,4-dien-21 -y 1 acetate. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), slightly soluble in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B f C. 

Second identification A, C, D, E, F, 

A. Dissolve 10.0 mg in anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Place 2.0 mL of this 
solution in a ground-glass-stoppered tube, add 10.0 mL of 
phenylhydrazine-sulfuric acid solution /?, mix and heat in a 
water-bath at 60 C for 20 min. Cool immediately. 

The absorbance (2.2.25) measured at the absorption 
maximum ar 419 nm is not less than 0.35. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison dexamethasone acetate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methylene chloride i?, evaporate to 
dryness and record new spectra using the residues. 

C. Thin-layer chromatography (2.2.27). 

Soheju mixture methanol R y methylene chloride R (1:9 V!V). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of dexamethasone 
acetate CRS in the solvent mixture and dilute to 20 mL with 
the solvent mixture. 

Reference solution (b) Dissolve 10 mg of cortisone acetate R in 
reference solution (a) and dilute to 10 mL with reference 
solution (a). 

Plate TLC silica gel F 2 5 4 phtte R- 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol i? to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 |iL, 

Development Over 3/4 of the plate. 
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Drying In air. 

Detection 4 Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid i?, heat 
at 120 C for 10 min or until the spots appear, and aUow to 
cool; examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position* colour in daylight* 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

D. Add about 2 mg to 2 mL of sulfuric acid R and shake to 
dissolve. Witliin 5 min, a faint reddish-brown colour 
develops. Add this solution to 10 mL of water R and mix. 
The colour is discharged and a dear solution remains. 

E. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min) . Allow to cool, add 1 mL 
of water R y 0.05 mL of phenolphthalein solution R1 and about 
I mL of dilute hydrochloric acid R to render the solution 
colourless. Filter To a freshly prepared mixture of 0.1 mL of 
alizarin S solution R and 0.1 mL of zirwnyl nitrate solution R> 
add 1.0 raL of the filtrate. Mix, allow' to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red. 

F. About 10 mg gives the reaction of acetyl (2.3.1). 

TESTS 

Specific optical rotation ( 2.2.7) 

+ 94 to + 99 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

liquid chromatography (2.2.29), Carry out the test protected 
from light. 

Test solution Dissolve 25 mg of the substance to be examined 
in about 4 mL of acetonitrile R and dilute to 10.0 mL with 
water R. 

Reference solution (a) Dissolve 2 mg of dexamethasone CRS 
(impurity A) and 2 mg of betamethasone acetate CRS 
(impurity D) in 100.0 mL of the mobile phase and sonicate 
for about 10 min (solution A). Mix 6.0 mL of the test 
solution and 1.0 mL of solution A and dilute to 10.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve die contents of a vial of 
dexamethasone acetate impurity E CRS in 1.0 mL of the 
mobile phase. 

Column: 

— size: l — 0.25 m* 0 = 4.6 mm; 

— stationary' phase: octadeiyhilyl silica gel for chromatography R 
(5 nm). 

Mobile phase Mix 380 mL of acetonitrile R with 550 mL of 
water R and allow to equilibrate; dilute to 1000.0 mL with 
water R and mix again. 

Flow rate 1 mL/min, 


Detectiort Spectrophotometer at 254 nm. 

Injection 20 jrL, 

Run time 2,5 times the retention time of dexamethasone 
acetate. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurities A and D; use the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity E. 
Relative retention With reference to dexamethasone acetate 
(retention time - about 22 min): impurity A - about 0.4; 
impurity D ~ about 0.9; impurity E = about 1 .2, 

System suitability: reference solution (a): 

— resolution: minimum 3,3 between the peaks due to 
impurity D and dexamethasone acetate. 

Limits: 

— impurity D: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,3 per cent); 

— impurities A, E: for each impurity* not more than twice 
the area of the principal peak in the chromatogram 
obtained w'ith reference solution (b) ( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2.2.52) 

Maximum 0.5 per cent, determined on 0.500 g by drying 
in vacuo in an oven at 105 C. 

ASSAY 

Dissolve 0.100 g in ethanol (96 per cent) R and dilute to 
1 00.0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100.0 mL with ethanol (96 per cent) R> Measure 
the absorbance (2,2.25) at the absorption maximum at 
238.5 nm. 

Calculate the content of C 34 H 31 FO 6 taking the specific 
absorbance to be 357, 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A* D, E 

Other detectable impurities (the following substances w r ould 5 if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unsperified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): £?, C* 

F, Q> H 

o 



A, 9-fluoro-11|i,17 *21 -trihydroxy-16a-methylpregna-1,4- 
diene“3,20~dione (dexamethasone)* 
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B. 14-ftuoro-11 Pj 17-dihydroxy-16a“methyl-3,20-dioxopregna- 

1,4-di en~21 -yl accta tc, 


H, 17-hydroxy-16a-methyl-3 5 20-dioxapregna-1 *4,9(1 I)-trien- 
21-yl acetate, 

Ptt&t 


C. 9-fluoro-I ip,l7f4-dihydroxy-16o£-methyl-3j20- 
dioxopregna-1 >4-dten-21-yl acetate. 


Dexamethasone Isonicotinate 

(Ph. Euk monograph 2237) 



CzaH^FNO* 497.6 2265-64-7 


D. 9-fluoro-I lp,17-dihydroxy-16p-metbyl-3,20-dioxopregna- 
l J 4-dien-21-yl acetate (betamethasone acetate). 


E. 9-fluoro-11 % 17-dihydroxy-16:x-methyL3,20-dioxopregn-4' 
en-21-yl acetate. 


F. 17-hydroxy-16a-methyl-3,20-di oxo-9 p, 11 P-epoxypregna- 

1,4-dien-21 -v! a ccrate , 


G. 9-fluoro-11 p-hydroxy- i 6a-methyl-3,2 0-dioxop regna-1,4- 
dien-2l-yl acetate, 


Action and use 

Glucocorticoid. 

PhEtr _____ 

DEFINITION 

9-Fluoro-11P, 17-dihydroxy-162-methyL3,20-dioxop regna- 

1,4-dien- 21 -y 1 pyridine-4-carboxy late. 

Content 

99.0 per cent to I OLD per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white crystalline powder. 

Solubility 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol and in acetone. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison dexamethasone isonicotinaie CRS . 

TESTS 

Specific optica] rotation { 2 . 2 . 7 ) 

+ 142 to + 146 (dried substance). 

Suspend 0.200 g in 4.0 mL of ethyl acetate R and dilute to 
20.0 mL with ethanol (96 per cent) R, Treat in an ultrasonic 
bath until a clear solution Is obtained, 

Related substances 

Liquid chromatography (2.2.29). Prepare solutions immediately 
before use ; 

Test solution Suspend 50.0 mg in 7 mL of acetonitrile R and 
dilute to 10.0 mL with water R. Treat in an ultrasonic bath 
until a dear solution is obtained. 

Reference solution (a) Suspend 5.0 mg of dexamethasone CRS 
and 5,0 mg of dexamethasone acetate CRS in 70 mL of 
acetonitrile R , add 1.0 mL of the test solution and dilute to 
] 00,0 mL with water R. Treat in an ultrasonic bath until a 
clear solution is obtained. 

Reference solution (b) Dilute L0 mL of reference solution (a) 
to 10.0 mL with water R . 











1-716 Dexamethasone Sodium Phosphate 


2017 


Reference solution (c) Suspend 5 mg of dexamethasone 
isonicotinate for impurity C identification CRS in 0.7 mL of 
acetonitrile R and dilure to 1 mL with water R , Treat in an 
ultrasonic bath until a dear solution is obtained. 

Column-. 

— size: l - 0.125 m,0 = 4.0 mm, 

— stationary* phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A : water R> 

— mobile phase B: acetonitrile R i 


l mL of 0.1 M perchloric acid is equivalent to 49.76 mg 
of C 2 gH 32 FN 0 6 . 

IMPURITIES 
Specified impurities A, B, C. 



Time 

(min) 

Mobile phase A 
(per cent Y/V) 

Mobile phase B 
(per cent Y/V) 

0*2 

65 

32 

2-20 

68 —* 50 

32 -> 50 

20*25 

5 0 68 

50 32 

25-35 

68 

32 


Flow rate 1 ,2 mL/min, 

Detection Spectrophotometer at 240 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with dexamethasone isonicotinate for impurity C 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity C* 
Relative retention With reference to dexamethasone 
isonicotinate (retention time = about 12 min): 
impurity A - about 0.4; impurity C - about 0.6; 
impurity B — about 0.8. 

System suitability: reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
impurity B and dexamethasone isonicotinate. 

Limits: 

— impurity A: not more than 5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent), 

— impurity B : not more than 3 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), 

— impurity C: not more than 3 times the area of the peak 
due to dexamethasone isonicotinate in the chromatogram 
obtained with reference solution (b) (0.3 per cent), 

— unspecified impurities: for each impurity, not more than the 
area of the peak due to dexamethasone isonicotinate in 
the chromatogram obtained with reference solution (b) 
(0.1 per cent), 

— total: not more than 8 times the area of the peak due to 
dexamethasone isonicotinate in the chromatogram 
obtained with reference solution (b) (0,8 per cent), 

— disregard limit: 0.5 times the area of the peak due to 
dexamethasone isonicotinate in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Loss on drying (. 2 . 2 . 32 } 

Maximum 1.0 per cent, determined on 1.000 g by drying in 
an oven at 102 °C under high vacuum for 4 h. 


A. 9-fluoro-11 P, 17,21 -trihydroxy-16a-methylpregna-1,4- 
diene-3,20-dione (dexamethasone). 



EL 9-fluoro-l 1 p, 17-dihydroxy-16a-methyh3,20-dioxopregna- 
l,4-dien-21-yl acetate (dexamethasone acetate). 



C. 9-fluoro- 11 p, 17 -dihvdroxy-16&-methyIprcgna-1,4-dicnc- 
3 ,2 0-dio ne (21 -deoxyd ex amethasone). 

_ _ _ ___ PbEur 


Dexamethasone Sodium 
Phosphate 

(Pk. Eur. monograph 0549) 



C^HsaFNasOsP 516.4 2392-39-4 

Action and use 

Glucocorticoid. 

Preparations 

Dexamethasone Sodium Phosphate Eye Drops 
Dexamethasone Sodium Phosphate Injection 
Dexamethasone Sodium Phosphate Oral Solution 


ASSAY 

Dissolve 0.400 g in a mixture of 5 mL of anhydrous formic 
arid R and 50 mL of glacial acetic acid R. Titrate with 0.1 M 
perchloric acid , determining the end-point potentiometrically 
( 2.2.20 ). 


PhEur _______ 

DEFINITION 

9-Fluoro-l 1 p,17’dihydroxy-16a-methyl-3,20-dioxopregna- 
l,4-dien-21-vl disodium phosphate. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance). 
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Dexamethasone Sodium Phosphate 1-717 


CHARACTERS 

Appearance 

While or almost white* very hygroscopic powder. 

Solubility 

Freely soluble in water* slightly soluble in ethanol 
(96 per cent)* practically insoluble in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B, G 

Second identification A, C, D, E f F 

A. Dissolve 10.0 mg in 5 mL of water R and dilute to 

100,0 mL with anhydrous ethanol R. Place 2.0 mL of this 

solution in a ground-glass-stoppered tube, add 10.0 mL of 

pkenylhydrazine-stdfuric add solution mix and heat in a 

water-bath at 60 C for 20 min* Cool immediately. 

The absorbance (2.2.25) measured at the absorption 
maximum at 419 nm is at least 0.20* 

B* Infrared absorption spectrophotometry (2*2,24). 
Comparison dexamethasone sodium phosphate CRS. 

If the spectra obtained in the solid state show differences* 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethanol 
(96 per cent) R , evaporate to dryness on a water-bath and 
record new spectra using the residues* 

C. Thin-layer chromatography (2.2,27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of dexamethasone sodium 
phosphate CRS in methanol R and dilute to 20 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of prednisolone sodium 
phosphate CRS in reference solution (a) and dilute to 10 mL 
with reference solution (a)* 

Plate TLC silica gel F 2 5 * plate R> 

Mobile phase glacial acetic acid /?, water R, butanol R 
(20:20:60 VfV/V). 

Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric add R, heat 
at 120 C for 10 min or until the spots appear* and allow' to 
cool; examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight* 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability, reference solution (b): 

— die chromatogram show's 2 spots which may, how f ever* 
not be completely separated. 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, a faint yellowish-brown colour 
develops* Add this solution to 10 mL of water R and mix. 
The colour fades and a clear solution remains. 

E. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 


obtained (usually less than 5 min). Allow to cool, add I mL 
of svater /?, 0.05 mL of phemlphthakin solution Rl and about 
1 mL of dilute hydrvchbric add R to render the solution 
colourless. Filter. To a freshly prepared mixture of 0*1 mL of 
alizarin S solution R and 0.1 mL of zirconyl nitrate solution R, 
add 1.0 mL of the filtrate* Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red* 

F. To 40 mg add 2 mL of stdfuric add R and heat gently 
until white fumes are evolved, add nitric add R dropwise* 
continue the heating until the solution is almost colourless 
and cool. Add 2 mL of water /?* heat until white fumes are 
again evolved* cool* add 10 mL of water R and neutralise to 
red litmus paper R with dilute ammonia RL The solution gives 
reaction (a) of sodium (2.3, /) and reaction (b) of phosphates 
(2.3.1). 

G. Examine the chromatograms obtained in the assay* 

The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (b), 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent* 

Appearance of solution 

Solution S is clear (2*2./) and not more intensely coloured 
than reference solution B 7 (2.2.2, Method II)- 

pH (2.2,3) 

7*5 to 9*5. 

Dilute 1 mL of solution S to 5 mL with carbon dioxide-free 
water R. 

Specific optica] rotation (2,2.7) 

+ 75 to + 83 (anhydrous substance)* 

Dissolve 0*250 g in water R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2,2.29). 

Solution A Dissolve 7,0 g of ammonium acetate R in 1000 mL 
of water R * 

Test solution Dissolve 10 mg of the substance to be examined 
in mobile phase A and dilute to 10.0 mL with mobile 
phase A. 

Reference solution (a) Dissolve 2 mg of betamethasone sodium 
phosphate CRS (impurity' B) and 2 mg of dexamethasone 
sodium phosphate CRS in mobile phase A, then dilute to 
100*0 mL w r ith mobile phase A, 

Reference solution (b) Dissolve 2 mg of dexamethasone sodium 
phosphate for peak identification CRS (containing impurities A* 
C* D* E, F and G) in mobile phase A and dilute to 2*0 mL 
with mobile phase A. 

Reference solution (c) Dilute 1,0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A, 

Column: 

— size: t = 0.125 m* 0 = 4.6 mm; 

— stationary phase : end-capped octylsilyl silica gel for 
chromatography R (5 /im); 

— temperature: 30 °C. 
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Mobile phase : 

— mobile phase A: mix 300 mL of solution A and 350 mL of 
water R t adjust to pH 3,8 with acetic add R> then add 
350 mL of methanol R ; 

— mobile phase B: adjust 300 mL of solution A to pH 4.0 
with acetic acid R y then add 700 mL of methanol F; 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
[per cent V/V) 

0-3.5 

90 

10 

3.5 - 23. S 

90 60 

10 + 40 

23.5 - 34.5 

60-> 5 

40 -> 95 

34.5 - 50 

5 

95 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with dexamethasone sodium phosphate for peak 
identification CRS and the chromatogram obtained with 
reference solution (b) to identify the peaks due to impurities 
A, Cj D, Ej F and G; use the chromatogram obtained with 
reference solution (a) to identify the peak due to impurity B. 
Relative retention With reference to dexamethasone sodium 
phosphate (retention time = about 22 min): 
impurity C = about 0.5; impurity D - about 0.6; 
impurity E = about 0,8; impurity? F - about 0*92; 
impurity' B = about 0,95; impurity A = about 1.37; 
impurity G = about 1.41, 

System suitability: reference solution (a); 

— resolution: minimum 2,0 between the peaks due to 
impurity B and dexamethasone sodium phosphate. 

Limits; 

— correction factor for the calculation of content, multiply the 
peak area of impurity A by 0.75; 

— impurity A: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent); 

— impurity G : not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.3 per cent); 

— impurities B 7 C, D, E 3 F: for each impurity 5 not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0,2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.10 per cent); 

— total : not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent); 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Inorganic phosphates 

Maximum 1 per cent. 

Dissolve 50 mg in water R and dilute to 100 mL with the 
same solvent. To 10 mL of this solution add 5 mL of 
molybdovanadic reagent F, mix and allow to stand for 5 min. 
Any yellow colour in the solution is not more intense than 
that in a standard prepared at the same time in the same 
manner using 10 mL of phosphate standard solution (5 ppm 
POf R. 


Ethanol (Z 4.24, System A) 

Maximum 1.5 per cent* 

Water (2.5.12) 

Maximum 10,0 per cent, determined on 0.200 g. 

ASSAY 

Liquid chromatography (2.2,29). 

Test solution Dissolve 30.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 5.0 mL of the solution to 50.0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 2 mg of dexamethasone CRS 
(impurity A) and 2 mg of dexamethasone sodium 
phosphate CRS in 2 mL of tetrahydrofuran F, then dilute to 
100.0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (b) Dissolve 30,0 mg of dexamethasone 
sodium phosphate CRS in the mobile phase and dilute to 
50.0 mL with the mobile phase. Dilute 5.0 mL of the 
solution to 50.0 mL with the mobile phase. 

Column: 

— size; 1 = 0.15 m> 0 = 4.6 mm; 

— stationary! phase: end-capped octadecylsilyl silica gel for 
chromatography R (7 pm). 

Mobile phase Mix 520 mL of water R with 2 mL of phosphoric 
acid R. Adjust the temperature to 20 °C 5 then adjust to 
pH 2,6 with sodium hydroxide R. Mix this solution with 
36 mL of tetrahydrofuran R and 364 mL of methanol R. 

Flow rate 1.5 mL'min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Rim rime 3 rimes the retention time of dexamediasone 
sodium phosphate. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A, 

Relative retention With reference to dexamethasone sodium 
phosphate (retendon time “ about 8 min): 
impurity A = about 2.0. 

System suitability: reference solution (a): 

— resolution; minimum 6.0 between the peaks due to 
dexamethasone sodium phosphate and impurity? A. 

Calculate the percentage content of C 22 H 2 sFNa 2 O e P using 
the chromatogram obtained with reference solution (b) and 
taking into account the assigned content of dexamethasone 
sodium phosphate CRS. 

STORAGE 

In an air right container* protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, E 7 F ? G 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion For other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, / 0 , 
Control of impurities in substances for pharmaceutical use): H. 
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Dexamfetamine Sulfate 1-719 



A. 9~fluoro-13 fl, 17,21 -trihydroxy-16ot-methylpregna-1,4- 
diene- 3, 20 -di on c (d exa m e thasone) , 



B, 9-fluoro-11 p, 17 -dihydroxy-16 (Tmethy 1-3 ,2D-di oxopregna- 
l,4-dien-21-yl dihydrogen phosphate (betamethasone 
phosphate), 


Dexamfetamine Sulfate 

Dexamfetamine Sulphate 



(C 9 H l 3 N) 2 J H 3 SO| 368.5 5f-63-8 

Action and use 
Amfetamine. 

Preparation 

Dexamfetamine Tablets 

DEFINITION 

Dexamfetamine Sulfate is (S)^-mcthylphenethylamine 
sulfate. It contains not less than 99.0% and not more than 
100.5% of calculated with reference to 

the dried substance. 


□ 



C, D, E, F. for each impurity, one or more 
diastercoisomer(s) of (Q-fhioro-l l|l,17a-dihydroxy-t6-methyf 
3,17-dioxo-D-homo-androsta-1 s 4-dien-17 a-yl)methyl 
dihydrogen phosphate (undefined stereochemistry at C-16 
and C-17a), or (9-fluoro-l Ip,t7-dihydroxy-I6a-methyl- 
3,17a-dioxo-/>homo*androsta-1,4-dien- i 7-yl)methyl 
dihydrogen phosphate (undefined stereochemistry at C-17), 



G. 9- Audio- 11 P, 1 7-dihydroxy- 162 -methyl-3-oxoandrosta- 1 ,4- 
diene~17j3-carboxyik acid, 



H. 9-fluom-11P* 17-d ihydroxy -1 62 -me thyl- 3 ,2 O-dioxopregn- 
4-en-21*yl dihydrogen phosphate. 

----—--,- PftEur 


CHARACTERISTICS 

A white or almost white, crystalline powder. 

Freely soluble in tvaier, slighdy soluble in ethanol (96%); 
practically insoluble in ether. 

IDENTIFICATION 

A. Dissolve l g in 50 mL of water, add 10 mL of 5m sodium 
hydroxide and 0.5 mL of benzoyl chloride and shake. Repeat 
the addition of benzoyl chloride in 0.5 mL quantities until no 
further precipitate is produced. The melting point of the 
precipitate, after recrystallising twice from ethanol (50 %), is 
about 157*, Appendix V A. 

B. Dissolve 2 mg in 4 mL of water, add 1 mL of 

1m hydrochloric add, 2 mL of diazotised mrtvamlirtc solution, 

4 mL of 1 m sodium hydroxide and 2 mL of buian-l-ol, shake 
and allow to separate. A red colour is produced in the 
butanol layer (distinction from methylamfetamine). 

C. Yields the reactions characteristic of sulfates, Appendix VI. 
TESTS 

Acidity or alkalinity 

Dissolve 0,5 g in 10 mL of water and titrate with 
0.01m hydrochloric add VS or 0.01m sodium hydroxide VS 
using methyl red solution as indicator. Not more than 0.1 mL 
of 0 . 01 m hydrochloric add VS or 0 . 01 m sodium hydroxide FS is 
required to change the colour of the solution. 

Specific optical rotation 

In an 8.0% w/v solution, -rI9.5 to 4-22 0, calculated with 
reference to the dried substance. Appendix V R 

Loss on drying 

When dried to constant weight at 105% loses not more than 

1.0% of its weight. Use 1 g. 

SuJfated ash 

Not more than 0 . 1 %, Appendix IX A, 

ASSAY 

Dissolve 0.4 g in 120 mL of rearer, add 2 mL of 5 m sodium 
hydroxide and distil into 50 mL of 0.1m hydrochloric add VS, 
continuing the distillation until only 5 mL of liquid b left in 
the distillation flask. Titrate the excess of acid with 
0.1 m sodium hydroxide VS using methyl red solution as 
indicator. Each mL of 0.1m hydrochloric add VS is equivalent 
to 18.42 mg of (C^Hj 3 N) 2 ,H 2 S 04 . 
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Dexchlorpheniramine Maleate 

(Ph. Ettr. monograph 1196) 


* + * 

*■ * 

★ * 

* * 



2438-32-6 


Action and use 

Histamine HI receptor antagonist; antihistamine, 

PffBur _ 

DEFINmON 

(35) -3 - (4- Chloroph eny l)-2V, JV-dimethv 1-3 - (pyridin-2- 
yl) propan-1 - amine (2) -butenedi oa te. 

Content 

98,0 per cent to 100.5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
in methanol and in methylene chloride. 

IDENTIFICATION 

Pint identification A, C, E 
Second identification A, B, D, E 

A. Specific optical rotation (see Tests). 

B. Melting point (2.2.14): 110 °C to 115 °C. 

C. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium bromide R. 

Comparison dexchlorpheniramine makau CRS. 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 0,10 g of the substance to be examined 
in methanol R and dilute to 5.0 mL with the same solvent. 
Reference solution Dissolve 56 mg of maleic acid R in 
methanol R and dilute to 10 mL with the same solvent, 

Plate TLC silica gel F 2 ^ plate R. 

Mobile phase water R> anhydrous formic acid i?, methanol R, di¬ 
isopropyl ether R (3:7:20:70 V/V/VfV). 

Application 5 pL. 

Development Over a path of 12 cm. 

Drying In a current of air for a few minutes. 

Detection Examine in ultraviolet light at 254 nm. 

Results The chromatogram obtained with the lest solution 
shows 2 dearly separated spots. The upper spot is similar in 
position and size to the spot in the chromatogram obtained 
with the reference solution, 

E. To 0.15 g in a porcelain crucible add 0,5 g of anhydrous 
sodium carbonate R , Heat over an open flame for 10 min. 
Allow to cool. Take up the residue with 10 mL of dilute nitric 
add R and filter* To 1 mL of the filtrate add 1 mL of 
water R. The solution gives reaction (a) of chlorides (2,3, 1). 


TESTS 
Solution S 

Dissolve 2,0 g in water R and dilute to 20.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution BY 6 (2.2.2, Method II). 

pH ( 22.3) 

4,5 to 5,5, 

Dissolve 0.20 g in 20 mL of water R. 

Specific optical rotation ( 2.2.7) 

+ 22 to 4- 23 (dried substance), determined on solution S. 

Related substances 

Gas chromatography (2.2.28). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in 1.0 mL of methylene chloride R. 

Reference solution Dissolve 5,0 mg of brompheniramine 
maleate CRS in 0.5 mL of methylene chloride R and add 
0,5 mL of the test solution. Dilute 0,5 mL of this solution to 
50,0 mL with methylene chloride R. 

Column: 

— material: glass; 

— size: l - 2.3 m 3 0 = 2 mm; 

— stationary phase: acid- and base-washed silamsed 
diatomaceous earth for gas chromatography R (135-175 pm) 
impregnated with 3 per cent mlm of a mixture of 

50 per cent of poly(dimethyl)siloxane and 50 per cent of 
poly (diphenyl) siloxane. 

Carrier gas nitrogen for chromatography R. 

Flow rate 20 mL/min, 

Temperature: 

— column: 205 5 C; 

— injection port and detector. 250 D C. 

Detection Flame ionisation. 

Injection 1 pL, 

Run time 2,5 times the retention time of 
dexchlorphenirami n e, 

System suitability: reference solution: 

— resolution: minimum l ,5 between the peaks due to 
dexchlorpheniramine and brompheniramine. 

Limits: 

— impurity A\ not more than 0.8 times the area of the peak 
due to dexchlorpheniramine in the chromatogram 
obtained with the reference solution (0,4 per cent); 

— total : not more than twice the area of the peak due to 
dexchlorpheniramine in the chromatogram obtained with 
the reference solution (1 per cent). 

Enantiomeric purity 
Liquid chromatography (2.2.29). 

Test solution Dissolve 10,0 mg of the substance to be 
examined in 3 mL of water R , Add a few drops of 
concentrated ammonia R until an alkaline reaction is produced. 
Shake with 5 mL of methylene chloride R. Separate the layers. 
Evaporate the lower, methylene chloride layer to an oily 
residue on a water-bath. Dissolve the oily residue in 2- 
propanol R and dilute to 10.0 mL with the same solvent. 
Reference solution (a) Dissolve 10,0 mg of dexchlorpheniramine 
maleate CRS in 3 mL of water R. Add a few drops of 
cmcentmted ammonia R until an alkaline reaction is produced. 
Shake with 5 mL of methylene chloride R. Separate the layers. 
Evaporate the lower, methylene chloride layer to an oily 
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Dexpanthenol 1-721 


residue on a water-bath. Dissolve the oily residue in 2- 
prvpand R and dilute to 10,0 mL with the same solvent. 
Reference solution (b) Dissolve 10.0 mg of chhrphenamim 
makate CRS in 3 mL of water R. Add a few drops of 
concentrated ammonia R until an alkaline reaction is produced. 
Shake with 5 mL of methylene chloride R, Separate the layers. 
Evaporate the lower, methylene chloride layer to an oily 
residue on a water-bath. Dissolve the oily residue in 2- 
propanol R and dilute to 10,0 mL with the same solvent. 
Reference solution (c) Dilute 1 .0 mL of the test solution to 
50 mL with 2-propanol R. 

Column: 

— size: l = 0,25 m, 0 = 4,6 mm; 

— stationary phase : amylase derivative of silica gel for 
chroma tography R. 

Mobile phase dkthylamine R , 2-propanol R, hexane R 
(3:20:980 VIViV). 

Flow rate \ mL min. 

Detection Spectrophotometer at 254 nm, 

Injection 1 0 pL, 

Under these conditions the peak due to the (5)-isomer 
appears first. 

System suitability: 

— resolution: minimum 1.5 between the peaks due to the 
OR)-enantiomer (impurity B) and the (S )-enantiomer in 
the chromatogram obtained with reference solution (b); 

— the retention times of the principal peaks in the 
chromatograms obtained with the test solution and 
reference solution (a) are identical C(S)-enantiomer). 

Limits: 

— (R)-enantiomer (impurity B): not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (c) (2 per cent); 

- unspecified impurities: for each impurity, not more than 
0,25 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) 

(0.5 per cent). 

Heavy- metals ( 2.4.8) 

Maximum 20 ppm. 

1 -0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 65 °C for 4 h, 

Sul fated ash ( 2.4,14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.150 g in 25 mL of atthydrvus acetic acid R. Titrate 
with 0.J M perchloric add , determining the end-point 
potentiometrically ( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 19.54 mg 
of G 20 H 2 JCIN 2 O 4 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 



A. (3RS)-N,W-dimethyh3-phenyl-3'(pyridin-2-yl)propan-I - 
amine, 



B, (3J?)-3-(4-chlorophenyl)-N J A r -dimethy 1-3 - (pyridin- 2- 
yl) propan-1-amine {(/f)-enantiomer). 

_________ PhBjr 


Dexpanthenol 

(Flu Bur. monograph 0761) 


H VS 

H 'OH y 


OH 


* * * 

* * 

* + 

+ * 

*** 


C 9 H 19 N0 4 205.3 81-13-0 

Action and use 

Vitamin B^ analogue, 

Ph&r _ 

DEFINITION 

Dexpanthenol contains not less than 98.0 per cent and not 
more than the equivalent of 101.0 per cent of (2/f)-2,4- 
dihydroxy-A 7 - (3-hy d roxypropyl)-3,3-dim ethyl b utanamide, 
calculated with reference to the anhydrous substance. 

CHARACTERS 

A colourless or slightly yellowish, viscous hygroscopic liquid, 
or a white or almost white, crystalline powder, very soluble in 
water, freely soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, B, 

Second identification A } C> £). 

A. Specific optical rotation (see Tests). 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
dexpanthenol CRS . Examine the substances using discs 
prepared as follows: dissolve the substance to be examined 
and the reference substance separately in i .0 mL of 
anhydrous ethanol R to obtain a concentration of 5 mg/mL, 
Place drop wise 0.5 mL of this solution on a disc of potassium 
bromide R. Dry the disc at 100-105 'C for 15 min. 

C. Examine the chromatograms obtained in the test for 
3-aminopropanol. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 
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D. To 1 mL of solution S (see Tests) add 1 mL of dilute 
sodium hydroxide solution R and 0.1 mL of copper sulfate 
solution R. A blue colour develops. 

TESTS 
Solution S 

Dissolve 2.500 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear {2.2.1) and not more intensely coloured 
than reference solution B (J (2.2.2, Method If), 

pH {2,2.J) 

The pH of solution S is not greater than 10.5* 

Specific optical rotation (2.2. 7) 

The specific optical rotation is + 29*0 to + 32*0, determined 
on solution S and calculated with reference to the anhydrous 
substance. 

3 - Ami nopropan ol 

Examine by thin-layer chromatography {2.2.27), using silica 
gel G R as the coating substance. 

Test solution (a) Dissolve 0.25 g of the substance to be 
examined in anhydrous ethanol R and dilute to 5 mL with the 
same solvent. 

Test solution (bj Dilute 1 mL of test solution (a) to 10 mL 
with anhydrous ethanol R. 

Reference solution (a) Dissolve the contents of a vial of 
dexpantheml CRS in L0 mL of anhydrous ethanol R to obtain 
a concentration of 5 mg/mL. 

Reference solution (b) Dissolve 25 mg of 3-amimpropanol R in 
anhydrous ethanol R and dilute to 100 mL with the same 
solvent. 

Apply separately to the plate 10 pL of each solution* Develop 
over a path of 15 cm using a mixture of 20 volumes of 
concentrated ammonia R, 25 volumes of methanol R and 
55 volumes of butanol R, Allow the plate to dry in air, spray 
with a 100 g/L solution of trichloroacetic add R in methanol R 
and heat at 150 C for 10 min, Spray with a 1 g/L solution 
of n in hydrin R in methanol R and heat at 120 C until a 
colour appears. Any spot due to 3-aminopropanol in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0*5 per cent). 

Heavy metals {2.4.8) 

12 mL of solution S complies with limit test A for heavy 
metals (20 ppm). Prepare die reference solution using lead 
standard solution (1 ppm Pb) R. 

Water (2.5.11) 

Not more than 1.0 per cent, determined on 1.000 g. 

Sulfa ted ash {2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

To 0.400 g add 50.0 mL of 0.1 M perchloric add. Boil under 
a reflux condenser for 5 h protected from humidity. Allow to 
cool. Add 50 mL of dioxatt R by rinsing the condemner, 
protected from humidity. Add 0.2 mL of naphtholbenzdn 
solution R and titrate with 0.1 M potassium hydrogen phthedate 
until the colour changes from green to yellow. Carry out a 
blank titration. 

1 mL of 0.1 M perchloric add is equivalent to 20,53 mg 
ofC*Hi*NO* 

STORAGE 

In an airtight container. 

___ PhEur 


Dextran 1 for Injection * ** 

* * 

(Ph. Bur. monograph J506) ** 

Action and use 

Plasma substitute. 

PtiEur _ 

DEFINITION 

Low-molecular-weight fraction of dextran, consisting of a 
mixture of isomaItooligosacchatides. 

Average relative molecular mass About 1000. 

PRODUCTION 

It is obtained by hydrolysis and fractionation of dextrans 
produced by fermentation of sucrose using Leuconostoc 
mesemeroides strain NRRL B-512 = CIP 78.59 or sub strains 
thereof (for example L. mesemeroides B-512 F = NCTC 
10817). 

It is prepared in conditions designed to minimise the risk of 
microbial contamination. 

CHARACTERS 

Appearance 

White or almost white hygroscopic powder* 

Solubility 

Very soluble in water, very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Dissolve 3*000 g in water R, heat on a water-bath and 
dilute to 100*0 mL with the same solvent. The specific 
optical rotation ( 2.2.7) is + 148 to + 164, calculated with 
reference to the dried substance. Dry an aliquot of the 
solution first on a water-bath and then to constant weight 
in vacuo at 70 C. Calculate the dextran content after 
correction for the content of sodium chloride. 

B. Infrared absorption spectrophotometry (2.2.24). 
Preparation To 1-2 mg add 1 or a few^ drops of water R , 
Grind in an agate mortar for 1-2 min. Add about 300 mg of 
potassium bromide R and mix to a slurry but do not grind* 

Dry in vacuo at 40 C for 15 min. Crush the residue. If it is 
not dry, dry for another 15 min. Prepare a disc using 
potassium bromide R. 

Comparison Repeat the operations using dextran l CRS. 

Blank Run the infrared spectrum with a blank disc using 
potassium bromide R in the reference beam, 

C. Molecular-mass distribution (see Tests)* 

TESTS 
Solution S 

Dissolve 7.5 g in carbon dioxide-free water R, heat on a water- 
bath and dilute to 50 mL with the same solvent. 

Absorbance (2.2.25) 

Maximum 0.12* determined at 375 nm on solution S. 
Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of phenolphthaiein 
solution R , The solution is colourless. Add 0.2 mL of 0.01 Af 
sodium hydroxide. The solution is pink. Add 0*4 mL of 
0.01 M hydrochloric add. The solution is colourless. 

Add 0.1 mL of methyl red solution R. The solution is red or 
orange* 

Nitrogen-containing substances 
Maximum 110 ppm ofN. 
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Carry out the determination of nitrogen by sulfuric add 
digestion (25*9), using 0.200 g and heating for 2 h. Collect 
the distillate in a mixture of 0*5 mL of bromoemol greett 
solution R, 0*5 mL of methyl red solution R and 20 mL of 
water R '. Titrate with 0.01 M hydrochloric acid. Not more than 
0.15 mL of 0.01 M hydrochloric acid is required to change the 
colour of the indicator. 

Sodium chloride 

Maximum 1.5 per cent* 

Accurately weigh 3-5 g and dissolve in 100 mL of water R. 
Add 0*3 mL of potassium chromate solution R and titrate with 
0.1 M silver nitrate until the yellowish-white colour changes to 
reddish-brown. 

I mL of 0.1 M silver nitrate is equivalent to 5*844 mg of 

NaCL 

Molecular-mass distribution 

Size-exclusion chromatography (2.2.30). 

Test solution Dissolve 6,0-6.5 mg of the substance to be 
examined in 1.0 mL of the mobile phase. 

Reference solution (a) Dissolve 6*0-6.5 mg of dextran l CRS in 
LG mL of the mobile phase* 

Reference solution (b) Dissolve the content of an ampoule of 
isomalwoligosaccharide CRS in 1 mL of the mobile phase, and 
mix. This corresponds to approximately 45 jig of 
isomaltotriose (3 glucose units), approximately 45 pg of 
isomaltononaose (9 glucose units), and approximately 60 pg 
of sodium chloride per 100 pL* 

Column 2 columns coupled in series: 

— size: l - 0.30 m, 0 = 10 mm; 

— stationary phase: dextran covalently bound to highly cross- 
linked porous agarose beads, allowing resolution of 
oligosaccharides in the molecular mass range of 180 to 
3000; 

— temperature: 20-25 C* 

Mobile phase 2.92 g/L solution of sodium chloride R, 

Flow rate 0*07-0.08 mL'min maintained constant to 
± 1 per cent. 

Detection Differential refractometer. 

Injection 100 pL, 

Identification of peaks Use the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
isomaltotriose, isomaltononaose and sodium chloride. 
Determine the peak areas. Disregard any peak due to sodium 
chloride. Calculate the average relative molecular mass M& 
and the amount of the fraction with less than 3 and more 
than 9 glucose units, of dextran I CRS and of the substance 
to be examined, using the folio w-ing expression: 

M w — ^ UJ* x mi 

M k = average molecular mass of the dextran; 
nti - molecular mass of oligosaccharide i; 

Wi — weight proportion of oligosaccharide i. 

Use the following w, values for the calculation: 


Oligosaccharide / 

m, 

glUCOtt 

im 

toomaltose 

m 

isomaltotriose 

504 

isomaltolctraose 

666 

j&omaltoperUaOK 

828 

teomaltohexattstj 

m 

Ifcotnahoheptaose 

1152 

Igomaitooctaose 

1314 

isomaltononaose 

1476 

isomaltodecaose 

1638 

isomaltoundccaose 

1800 

isomaUododccaose 

1962 

isomaJtotridecaose 

2124 

uom aJ totetrade cause 

2286 

isomaltopentadecaose 

2448 

isomaltohexadecaosc 

2610 

i soma! lohcptadccaose 

2772 

i soma Itooctadecaose 

2934 

iso ma Lion onadecaose 

3096 


System suitability The values obtained for dextran 1 CRS are 
within the values stated on the label. 

Limits: 

— average molecular mass (M^J: 850 to 1150; 

— fraction with less than 3 glucose units: less than 15 per cent; 

— fraction with more than 9 glucose units: less than 
20 per cent. 

Heavy metals (2*4*5) 

Maximum 10 ppm* 

Dilute 20 mL of solution S to 30 mL with water R. 12 mL of 
solution complies with test A* Prepare the reference solution 
using lead standard solution (1 ppm PbJ R. 

Loss on drying ( 2.2.32 ) 

Maximum 5.0 per cent, determined on 5.000 g by drying in 
an oven at 105 C for 5 h. 

Bacteria] endotoxins (2.6,14) 

Less than 25 lU/g, 

Microbial contamination 

TAMC: acceptance criterion 10 2 CFU/g (2,6.12). 

___ PtiBx 


Dextran 40 for Injection ** 

** 

(Fh. Bur, monograph 0999) + 

Action and use 

Plasma substitute. 

Preparation 
Dextran 40 Infusion 

PftEtM __________ _- 

DEFINITION 

Mixture of polysaccharides, principally of the tt-l,6-glucan 
type. 

Average relative molecular mass About 40 000* 

PRODUCTION 

It is obtained by hydrolysis and fractionation of dextrans 
produced by fermentation of sucrose using Leuconostoc 
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mesemeroides strain NRRL B-532 = C1P 78.59 or substrains 
thereof (for example L mesentenrides 
B-512F = NCTC 10817). 

It is prepared in conditions designed to minimise the risk of 
microbial contamination. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very soluble in water* very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Specific optical rotation (2.2.7): + 195 to + 201 (dried 
substance). 

Dissolve 1.0 g in water R t heating on a water-bath, and dilute 
to 50.0 mL with the same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison dextran CRS , 

C. Molecular-mass distribution (see Tests), 

TESTS 
Solution S 

Dissolve 5*0 g in distilled water R, heating on a water-bath, 
and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.7) and colourless (2.2*2, Aiethod //)* 

Acidity' or alkalinity 1 

To 10 mL of solution S add 0*1 mL of phenolphthaldn 
solution R , The solution remains colourless. Add 0.2 mL of 
0:01 M sodium hydroxide. The solution is red. Add 0,4 mL of 
0.07 M hydrochloric add . The solution is colourless. 

Add 0.1 mL of methyl red solution R , The solution is red or 
orange. 

Nitrogen-containing substances 

Maximum 110 ppm N. 

Carry 7 out the determination of nitrogen by sulfuric acid 
digestion (2.5.9), using 0.200 g and heating for 2 h. Collect 
the distillate in a mixture of 0.5 mL of bromocresol green 
solution R y 0.5 mL of methyl red solution R and 20 mL of 
water R. Titrate with 0,01 M hydrochloric add , Not more than 
0.15 mL of 0.01 At hydrochloric add is required to change the 
colour of the indicator. 

Residual solvents 

Gas chromatography (2.2.25)* 

Internal standard propanol R. 

Test solution Dissolve 5 g of the substance to be examined in 
100 mL of water R and distil. Collect the first 45 mL of the 
distillate, add 1 mL of a 25 g/L solution of propanol R and 
dilute to 50 mL with water J?* 

Reference solution Mix 0.5 mL of a 25 g/L solution of 
anhydrous ethanol R, 0.5 mL of a 25 g/L solution of 
propanol R and 0*5 mL of a 2*5 g/L solution of methanol R 
and dilute to 251) mL with water R. 

Column: 

— material: stainless steel; 

— size: 1= 1.8 m, 0 “ 2 mm; 

— stationary phase: ethylvitylbenzem^divinytbenzene 
copolymer R (125-150 pm)* 

Carrier gas nitrogen for chromatography R- 
FIow rate 25 mL/min, 

Temperature: 

— column: 190 C C; 


— injection port : 240 C; 

— detector. 210 °C. 

Detection Flame ionisation. 

Injection The chosen volume of each solution. 

Limits: 

— ethanol: not more than the area of the corresponding peak 
in the chromatogram obtained with the reference solution 
{0,5 per cent); 

— methanol : not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.05 per cent); 

— sum of solvents other than ethanol, methanol and propanol: 
not more than the area of the peak due to the internal 
standard (0.5 per cent, calculated as propanol). 

Molecular-mass distribution (2,2.29) 

The average molecular mass {M u l) is 35 000 to 45 000* 

The average molecular mass of the 10 per cent high fraction 
is not greater than 110 000, The average molecular mass of 
the 10 per cent low fraction is not less than 7000. 

Heavy metals (2.4*8) 

Maximum 10 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Fb) R. 

Loss on drying (2,2.72) 

Maximum 7.0 per cent, determined on 0.200 g by heating in 
an oven at 105 ± 2 X for 5 h. 

Sul fared ash (2.4.74) 

Maximum 0*3 per cent, determined on 0.50 g. 

Bacterial endotoxins (2,6,74) 

Less than 10 IU/g. 

Microbial contamination 

TAMC: acceptance criterion 1G 2 CFU/g (2,6.72). 

___ - _ PhEir 


Dextran 60 for Injection * ’ 

** + 1 

(Ph. Eur * monograph 1000) * 

Action and use 
Plasma substitute. 

Ph Fur ___ 

DEFINITION 

Mixture of polysaccharides, principally of the oc-l,6-glucan 
type. 

Average relative molecular mass About 60 000. 

PRODUCTION 

It is obtained by hydrolysis and fractionation of dextrans 
produced by fermentation of sucrose using Leuconostoc 
mesenieroides strain NRRL B-512 — CIP 78.59 or subsirains 
thereof (for example L mesentermdes B-512F = NCTC 
10817), 

It is prepared in conditions designed to minimise the risk of 
microbial contamination, 

CHARACTERS 

Appearance 

White or almost white pow'der* 

Solubility 

Very soluble in water, very slightly soluble in ethanol 
(96 per cent). 
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IDENTIFICATION 

A. Specific optical rotation (2.2.7): + 195 to + 201 (dried 
substance). 

Dissolve 1.0 g in water R } heating on a water-bath, and dilute 
to 50.0 mL with the same solvent. 

B. Infrared absorption spectrophotometry (2.2,24). 
Comparison dextran CRS. 

C. Molecular-mass distribution (see Tests). 

TESTS 
Solution S 

Dissolve 5.0 g in distilled water R, heating on a water-bath, 
and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2,2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of phenolphthalein 
solution R. The solution remains colourless. Add 0,2 mL of 
0.01 M sodium hydroxide- The solution is red. Add 0.4 mL of 
0.01 M hydrochloric acid. The solution is colourless. 

Add 0.1 mL of methyl red solution R. The solution is red or 
orange. 

Nitrogen-containing substances 

Maximum 110 ppm of N. 

Cany out the determination of nitrogen by sulfuric add 
digestion (2.5.9), using 0.200 g and heating for 2 h. Collect 
the distillate in a mixture of 0.5 mL of bromacresol green 
solution R y 0.5 mL of methyl red solution R and 20 mL of 
water R, Titrate with 0.01 M hydrochloric acid . Not more than 
0.15 mL of 0.01 M hydrochloric acid is required to change the 
colour of the indicator. 

Residual solvents 

Gas chromatography (2.2.28). 

Internal standard propanol R, 

Test solution Dissolve 5 g of the substance to be examined in 
100 mL of water R and distil. Collect the first 45 mL of the 
distillate, add l mL of a 25 g/L solution of propanol R and 
dilute to 50 mL with water R. 

Reference solution Mix 0.5 mL of a 25 g/L solution of 
anhydrous ethanol R, 0.5 mL of a 25 gT solution of 
propanol R and 0.5 mL of a 2.5 g/L solution of methanol R 
and dilute to 25.0 mL with water R. 

Column: 

— material: stainless Sled; 

— size: l = 1.8 m,0-2 mm; 

— stationary phase: ethyknrtylbenzene-dhmylbenzetie 
copolymer R (125-150 pm). 

Carrier gas nitrogen for chromatography R. 

Flow rate 25 mL/min, 

Temperature: 

— column: 190 *C; 

— injection port: 240 C; 

— detector. 210 °C. 

Detection Flame ionisation. 

Injection The chosen volume of each solution. 

Limits: 

— ethanol: not more than the area of the corresponding peak 
in the chromatogram obtained with the reference solution 
(0,5 per cent); 

— methanol: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.05 per cent); 


— sum of solvents other than ethanol, methanol and propanol: 
not more than the area of the peak due to the internal 
standard (0.5 per cent, calculated as propanol). 

Molecular-mass distribution (2.2.59) 

The average molecular mass (Af^) is 54 000 to 66 000. 

The average molecular mass of the 10 per cent high fraction 
is not greater than 180 000. The average molecular mass of 
the 10 per cent low fraction is not less than 14 000. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2. 32) 

Maximum 7.0 per cent, determined on 0.200 g by heating in 
an oven at 105 L 2 °C for 5 h. 

Sul fated ash (2.4.14) 

Maximum 0.3 per cent, determined on 0.50 g. 

Bacterial endotoxins (2. 6. 14) 

Less than 16 lU/g. 

Microbial contamination 

TAMCr acceptance criterion I0 2 CFU/g (2.6.12), 

____ PhEur 


Dextran 70 for Injection ** * 

(Ph. Eur. monograph 1001) * 

Action and use 

Plasma substitute. 

Preparation 

Dextran 70 Infusion 

Phft* _______ 

DEFINITION 

Mixture of polysaccharides, principally of the ot-l,6-glucan 
type. 

Average relative molecular mass About 70 000. 

PRODUCTION 

It is obtained by hydrolysis and fractionation of dextrans 
produced by fermentation of sucrose using Leucomstoc 
mesentemides strain NRRL Bo 12 = CIP 78,59 or substrains 
thereof (for example L. mesenterotdes B-512F = NCTC 
10817). 

It is prepared in conditions designed to minimise the risk of 
microbial contamination. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very soluble in water, very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Specific optical rotation (2.2.7): + 195 to + 201 (dried 
substance). 

Dissolve LO g in water R , heating on a water-bath, and dilute 
to 50.0 mL with the same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison dextran CRS. 

C. Molecular-mass distribution (see Tests). 
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TESTS 
Solution S 

Dissolve 5.0 g in distilled water ft heating on a water-bath, 
and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2*2 J) and colourless ( 2*2.2> Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0*1 mL of phenolphthalein 
solution R. The solution remains colourless. Add 0 J mL of 
0*01 M sodium hydroxide. The solution is red. Add 0,4 mL of 
0.01 M hydrochloric acid. The solution is colourless* 

Add 0,1 mL of methyl red solution R. The solution is red or 
orange. 

Nitrogen-containing substances 

Maximum 110 ppm of N, 

Carry out the determination of nitrogen hy sulfuric add 
digestion (2*5.9), using 0.200 g and heating for 2 h. Collect 
the distillate in a mixture of 0.5 mL of bmmoemot green 
solution ft 0.5 mL of methyl red solution R and 20 mL of 
zvater R, Titrate with 0.01 M hydrochloric acid. Not more than 
0,15 mL of 0.01 M hydrochloric acid is required to change the 
colour of the indicator. 

Residual solvents 

Gas chromatography (2,2,25), 

Interna! standard propanol R. 

Test solution Dissolve 5 g of the substance to be examined in 
100 mL of water R and distil. Collect the first 45 mL of the 
distillate, add 1 mL of a 25 g/L solution of propanol R and 
dilute to 50 mL with water R. 

Reference solution Mix 0*5 mL of a 25 g/L solution of 
anhydrous ethanol ft 0.5 mL of a 25 g/L solution of 
propanol R and 0,5 mL of a 2.5 g/L solution of methanol R 
and dilute to 25.0 mL with water R. 

Column; 

— material-, stainless steel; 

— size: l = 1.8 m, 0 = 2 mm; 

— stationary* phase ; ethyhinylbmzenedivinylbemtne 
copolymer R (125-150 jim). 

Carrier gas nitrogen for chromatography ft 
Flow rate 25 mL/min, 

Temperature. 

— column : 190 3 C; 

— injection parr. 240 C; 

— detector* 210 *C* 

Detection Flame ionisation. 

Injection The chosen volume of each solution, 

Limits: 

— ethanol : not more than the area of the corresponding peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent); 

— methanol; not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.05 per cent); 

— sum of solvents other than ethanol, methanol and propanol; 
not more than the area of the peak due to the internal 
standard (0.5 per cent, calculated as propanol). 

Molecular-mass distribution (2.2,29) 

The average molecular mass (Af J is 64 000 to 76 000. 

The average molecular mass of the 10 per cent high fraction 
is not greater than 185 000. The average molecular mass of 
the 10 per cent low fraction is not less than 15 000, 

Heavy r metals (2,4,8) 

Maximum 10 ppm. 


12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (I ppm Pb) ft 

Loss on drying ( 2.2*32) 

Maximum 7.0 per cent, determined on 0*200 g by heating in 
an oven at 105 ± 2 C C for 5 h. 

Sulfa ted ash (2*4.14) 

Maximum 0.3 per cent, determined on 0.50 g. 

Bacterial endotoxins ( 2*6.14) 

Less than 16 IU/g. 

Microbial contamination 

TAMC: acceptance criterion IQ 2 CFU/g (2*6*12)* 

— _____ PhEur 


Dextranomer 

(Ph. Eur. monograph 2238) 


*** 

* + 

* * 

* * 

*** 


56087-11-7 


Action and use 

Fluid absorber; treatment of bums, wounds and skin ulcers; 
preparation for skin grafting. 

PhEi* _________ 

DEFINITION 

Three-dimensional network made of dextran chains 0,0'- 
cross-linked with 2-hydroxypropane-L3~diyl bridges and 
O-substituted with 2,3-dihydroxypropvl and 2-hydroxy-1- 
(hydroxymethyl)ethyl groups. 

CHARACTERS 

Appearance 

White or almost white, spherical beads. 

Solubility 

Practically insoluble in water. It swells in water and in 
electrolyte solutions. 

PRODUCTION 

The absorption capacity is determined using a 9.0 g/L 
solution of sodium chloride R containing 20 pliL of 
pdysorbate 20 R or another suitable solution, with a suitable, 
validated method. 

The particle size is controlled to a minimum of 80 per cent 
of the number of dry beads within 100-300 pm and a 
maximum of 7 per cent of their number below* 100 pm using 
a suitable, validated method, 

IDENTIFICATION 

A. The substance to be examined is practically insoluble in 
water ft It swells in water R. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Grind the substance to be examined in acetone R . 
Evaporate the solvent at room temperature and use the 
residue. 

Comparison dextranomer CRS. 

TESTS 

pH ( 2.2.3) 

5*3 to 7*5. 

Introduce 0.50 g to 30 mL of a freshly prepared 74.6 g/L 
solution of potassium chloride ft Allow to stand for 2 min. 
Determine the pH on the mucilage obtained. 

Boron 

Maximum 30 ppm. 
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Inductively coupled plasma-atomic emission spectrometry 
(ICP-AES) (2.2.57). 

Test solution Introduce 3*0 g into a platinum dish and 
moisten with 5 mL of a 32.1 g/L solution of magnesium 
nitrate if in a mixture of equal volumes of ethanol 
(96 per cent) R and distilled water R. Evaporate to dryness on 
a water-bath. Ignite at 550 °C for 5 h. Take up the residue 
with 5 mL of 6 M hydrochloric add R and transfer to a 50 mL 
volumetric flask. Add about 20 mL of distilled water R and 
allow r to digest for 1 h on a water-bath* Allow to cool and 
dilute to 50.0 mL with distilled water R. 

Reference solutions Prepare the reference solutions using a 
solution of boric add R containing 10 ppm of boron* Proceed 
as described for the test solution. 

Wavelength 249.773 run. 

Heavy' metals (2.4.8) 

Maximum 30 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 3 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 10*0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 15 h, 

Suifated ash (2.4.14) 

Maximum 0.4 per cent, determined on 1,0 g. 

Microbial contamination 

TAMC: acceptance criterion 10 z CFU/g (2.6.tZ)> 

determined using the pour-plate method* 

_ PhBur 

Dextrin ***** 

★ * 

(Ph. Bur. monograph 1507) ** 

Action and use 

Excipient* 

PhEi* __ _ ____ 

DEFINITION 

Maize, potato or cassava starch partly hydrolysed and 
modified by heating with or without the presence of acids, 
alkalis or pH-control agents. 

CHARACTERS 

Appearance 

White or almost white, free-flowing powder* 

Solubility’ 

Very soluble in boiling water forming a mucilaginous 
solution, slowly soluble in cold water, practically insoluble in 
ethanol (96 per cent). 

IDENTIFICATION 

A. Suspend 1 g in 50 mL of water R> boil for 1 min and 
cool* To 1 mL of the solution add 0*05 mL of iodine 
solution Rl. A dark blue or reddish-brown colour is 
produced, which disappears on heating* 

B. Centrifuge 5 mL of the mucilage obtained in identification 
test A. To the upper layer add 2 mL of dilute sodium 
hydroxide solution R and, drop wise with shaking, 0.5 mL of 
copper sulfate solution R and boil. A red precipitate is 
produced. 

C. It is very' soluble in boiling water /?, forming a 
mucilaginous solution. 


TESTS 

pH (2.2.3) 

2,0 to 8.0. 

Disperse 5.0 g in 100 mL of carbon dioxide-free water R. 

Chlorides 

Maximum 0.2 per cent. 

Dissolve 2*5 g in 50 mL of boiling water R> dilute to 100 mL 
with water R and filter. Dilute 1 mL of the filtrate to 15 mL, 
add 1 mL of dilute nitric add R t pour the mixture as a single 
addition into 1 ml of silver nitrate solution R2 and allow to 
stand for 5 min protected from light, When viewed 
transversely against a black background any opalescence 
produced is not more intense than that obtained by treating a 
mixture of 10 mL of chloride standard solution (5 ppm Cl) R 
and 5 mL of water i? s prepared in the same manner. 

Reducing sugars 

Maximum 10 per cent, calculated as glucose C 6 H I2 O e . 

To a quantity of dextrin equivalent to 2.0 g (dried substance) 
add 100 mL of water /?, shake for 30 min, dilute to 
200*0 mL with water R and filter. To 10.0 mL of alkaline 
cupri-tarttmc solution R add 20.0 mL of the filtrate, mix, and 
heat on a hot plate adjusted to bring the solution to boil 
within 3 min. Boil for 2 min, and cool immediately. 

Add 5 mL of a 300 g/L solution of potassium iodide R and 
10 mL of / Af sulfuric acid t mix, and titrate immediately with 
0.1 M sodium thiosulfate, using starch solution /?, added 
towards the end of the titration, as indicator. Repeat the 
procedure beginning with 4i To 10.0 mL of,,.”, using, in place 
of the filtrate, 20.0 mL of a I g/L solution of glucose R, 
accurately prepared. Perform a blank titration. (V B - V v ) is 
not greater than (V B - in which V Bi Vv and V s are the 
number of millilitres of 0.1 M sodium thiosulfate consumed in 
the titrations of the blank, the dextrin and the glucose, 
respectively* 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R , 

Loss on drying (2.2.32) 

Maximum 13*0 per cent, determined on 1.000 g by drying at 
130-135 "C for 90 min, 

Suifated ash (2.4.14) 

Maximum 0.5 per cent, determined on 1.0 g. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

7M section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5,1 5), This section is a non-mandatory part of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited) they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a pankidar characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for dextrin used as 
filler and binder f in tablets and capsules . 

Particle-size distribution ( 2.9.31 ) 

or 2.9.38). 

Powder flow (2.9.36) 

The following characteristic may be relevant for dextrin used as 
viscosity-increasing agent. 





1-728 Dextromethorphan Hydrobromide 


2017 


Apparent viscosity ( 2 * 2 , 10 ) 

Typically 100 mPa-s to 350 mPa s (dried substance), 
depending on the grade of dextrin, 

In a beaker, prepare a 10-50 per cent slurry so that the 
viscosity value ranges from 100 mPa s to 350 mPas. 

The total mass of the sample plus water must be 600 g. 

Mix with a plastic rod to obtain a homogeneous slurry. Place 
the beaker in a water-bath at 100 ± 1 C. Introduce the 
paddle of a stirrer into the beaker and close the beaker with a 
lid, Stan agitation at 250 r/min as rapidly as possible and 
carry on for exactly 30 min. Transfer the paste immediately 
to the beaker to be used for viscosity measurement, placed in 
a water-bath at 40 ± 1 °C. Stir until the temperature in the 
beaker is 40 ± I C then measure the apparent viscosity 
using spindle no, 2 and a rotation speed of 100 r/min, 

-- ----- PhEif 


Dextromethorphan Hydrobromide ****** 

** *** 

(Ph. Eur. monograph 0020) 

CH 3 

H N 

, HBr , B a Q 

HaCO 

C 18 H 26 BrN0320 370,3 6700-34-1 

Action and use 

Opioid receptor agonist; cough suppressant. 

PhEur ____ . . 

DEFINITION 

em-3-Methoxy- 17-methylmorphinan hydrobromide 
monohydrate. 

Content 

99,0 per cent to 101,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

Almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, freely soluble in ethanol 
(96 per cent), 

mp 

About 125 with decomposition. 

IDENTIFICATION 

First identification: A, B, D 
Second identification: A, C, D 

A, Specific optical rotation (see Tests). 

B, Infrared absorption spectrophotometry (2.2.24). 

Comparison dextromethorphan hydrobromide CRS. 

C, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 25 mg of dextromethorphan 
hydrobromide CRS in methanol R and dilute to 10 mL with 
the same solvent. 

Plate TLC silica gel G plate R, 


Mobile phase concentrated ammonia R> methylene chloride R, 
methanol R, ethyl acetate if, toluene R 
(2:10:13:20:55 VfViVIViV)* 

Application 5 jiL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with potassium iodobismuthau solution R2. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

D. It gives reaction (a) of bromides (2,3.1). 

TESTS 
Solution S 

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 20 mL 
with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2.2.2, Method II). 
Acidity or alkalinity 

Dissolve 0.4 g in carbon dioxide-free water R with gentle 
heating, cool and dilute to 20 mL with the same solvent. 

Add 0,1 mL of methyl red solution R and 0,2 mL of 0.01 M 
sodium hydroxide. The solution is yellow. Not more than 
0.4 mL of 0.01 M hydrochloric acid is required to change the 
colour of the indicator to red. 

Specific optical rotation (2.2.7) 

4 28 to + 30 (anhydrous substance). 

Dissolve 0.200 g in 0. / M hydrochloric acid and dilute to 
10.0 mL with the same add. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2 mg of dextromethorphan 
impurity A CRS in 2 mL of the test solution and dilute to 
25.0 mL with the mobile phase. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
200,0 mL with the mobile phase. 

Cohortn: 

— size\ 1 = 0,25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Dissolve 3.11 g of docusate sodium R in a 
mixture of 400 mL of water R and 600 mL of acetonitrile R, 
add 0.56 g of sodium nitrate R and adjust to apparent pH 2.0 
with glacial acetic acid R. 

Flow raze i .O mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL. 

Run time Twice the retention time of dextromethorphan, 
Relative retetition With reference to dextromethorphan 
(retention time = about 22 min): impurity B - about 0.4; 
impurity C = about 0,8; impurity D = about 0.9; 
impurity A = about LI. 

System suitability, reference solution (a): 

— resolution : minimum 1,5 between the peaks due to 
dextromethorphan and impurity A, 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 0.2; 
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Dextromoramide Tartrate 1-729 


— impurities A } S, C, D: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent), and 
not more than 1 such peak has an area greater than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— unspecified impurities: for each impurity,, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 percent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— disregard litnir. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

S t JV-Dime thyla nilin e 

Maximum 10 ppm. 

Dissolve 0.5 g with heating in 20 mL of water if. Allow to 
cool, add 2 mL of dilute acetic acid R and 1 mL of a 10 g/L 
solution of sodium ttimte R and dilute to 25 mL with water R. 
The solution is not more intensely coloured than a reference 
solution prepared at the same time and in the same manner 
using 20 mL of a 0.25 mg/L solution of N,N~ 
dimethylaniline R. 

Water (2,5.12) 

4.0 per cent to 5.5 per cent, determined on 0.200 g. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 5,0 mL of 0.01 M 
hydrochloric acid and 20 mL of ethanol (96 per cent) R. Titrate 
with 0.1 M sodium hydroxide , determining the end-point 
potentiometrically (2.2.20). Read the volume added between 
the 2 points of inflexion. 

1 mL of 0J M sodium hydroxide is equivalent to 35.23 mg 
of C ia H 26 BrNO. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A t B t C, D 



A. eMf-3-me thoxymorphinan, 



B. em- 17-methyl mo rphinan-3-ol, 



C. m-3-methoxy-17-methylmorphinan-10-one, 



D, em-( 1 45)-3-meihoxy~l 7-methylmoiphinaii. 


PhEuf 


Dextromoramide Tartrate 

(Ph. Eur. monograph 0021) 



C^H 3S N 3 O b 542.6 2922-44-3 

Action and use 

Opioid receptor agonist; analgesic. 

Preparation 

Dextromoramide Tablets 

PtiSif _ 

DEFINITION 

Dextromoramide tartrate contains not less than 98.0 per cent 
and not more than the equivalent of 101.0 per cent of 
1 - [ (35) -3 -methyI-4-(morpholin-4-y l)-2,2- 
diphenylbutanoyl] pyrrolidine hydrogen (2/?,3if)-2,3- 
dihydroxybutanedioate, calculated with reference to the dried 
substance. 

CHARACTERS 

A white or almost white, amorphous or crystalline powder, 
soluble in water, sparingly soluble in alcohol. 

It melts at about 190 C, with slight decomposition. 

IDENTIFICATION 

A. Dissolve 75 mg in 1 M hydroddoric acid and dilute to 
100,0 mL with the same acid. Examined between 230 am 
and 350 nm (2,2.25), the solution shows 3 absorption 
maxima, at 254 nm, 259 nm and 264 nm. The specific 
absorbances at the maxima are about 6.9, 7,7 and 6,5, 
respectively. 

B. Dissolve about 50 mg in water R and dilute to 10 mL 
with the same solvent. To 2 mL of the solution add 3 mL of 
ammoniacal silver nitrate solution R and heat on a water-bath, 

A grey or black precipitate is formed. 

C. It gives reaction (b) of tartrates (2.5./). 
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TESTS 

pH (2.2.3) 

Dissolve 0.2 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. The pH of the solution is 
3.0 to 4.0, 

Specific optical rotation {2.2,7) 

Dissolve 0.50 g in 0,7 M hydrochloric acid and dilute to 
10,0 mL with the same add. The specific optical rotation is 
+ 21 to + 23, 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel G R as the coating substance. 

Test solution Dissolve 0,2 g of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dilute 1 mL of the test solution to 100 mL 
with methanol R. 

Apply separately to the plate 10 pL of each solution. Develop 
over a path of 15 cm using methanol R. Allow the plate to dry 
in air and spray with dilute potassium iodobismuxhau solution R. 
Any spot in the chromatogram obtained with the test 
solution, span from the principal spot, is not more intense 
than the spot in the chromatogram obtained with the 
reference solution (L0 per cent). 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 1,00 g by drying 
in an oven at 105 °C. 

Sulfatcd ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in 30 mL of anhydrous acetic add R. Titrate 
with 0.05 M perchloric acid using 0,15 mL of naphtholbenzein 
solution R as indicator. 

1 mL of 0.05 M perchloric acid k equivalent to 27,13 mg of 
_ Ph£ue 


Dextropropoxyphene 

Hydrochloride 

(Ph. Eur. monograph 0713) 


. HCI 


C 32 H 3fl ClN0 2 375.9 

Action and use 

Opioid receptor agonist; analgesic. 

Preparation 

Co-proxamol Tablets 



* ** 

* it 

* * 

* ★ 


1639-60-7 


flfrSr—_____ 

DEFINITION 

(15,2J?)-l-Benzyl-3-(dimethylamino)-2-methyl-1 - 
phenylpropy] propanoate hydrochloride. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 

rnp 

About 165 °C, 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison dextropropoxyphene hydrochloride CRS 

C. Solution S (see Tests) gives reaction (a) of chlorides 
(2.3.1). 

TESTS 
Solution S 

Dissolve L5 g in carbon dioxide-free water R and dilute to 
30 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 

Acidity or alkalinity 

Dilute 10 mL of solution S to 25 mL with carbon dioxide-free 
water R. To 10 mL of this solution add 0.1 mL of methyl red 
solution R and 0.2 mL of 0. 01 M sodium hydroxide. 

The solution is yellow. Add 0.4 mL of 0.01 M hydrochloric 
add. The solution is red. 

Specific optical rotation (2.2.7) 

+ 52 to + 57, 

Dissolve 0.100 g in water R and dilute to 10,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R, methanol R (50:50 VIV). 

Ten 1 solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 50,0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
50.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 20,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 2 mg of dextropropoxyphene for 
system suitability CRS (containing impurities A, B, C and D) 
in l .Q mL of the solvent mixture. 

Reference solution (c) Dilute 1.0 mL of toluene R to 50,0 mL 
with the solvent mixture. Dilute 1.0 mL of this solution to 
10.0 mL with the solvent mixture. 

Column' 

— size : / = 0.15 m, 0 = 4.6 mm, 

— stationary phase : oaylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: dissolve 2.5 g of ammonium phosphate R in 
water R, adjust to pH 5.6 with dilute phosphoric acid R and 
dilute to 1000 mL with the same solvent; 

mobile phase B: acetonitrile RI. 


Time 

{min) 

Mobile phue A 
{per cent V/V) 

Mobile phue B 
(per cent V/V) 

0 2 

*5 

15 

2-7 

85 4 75 

15 4 25 

7 * 24 

75 4 50 

25 4 50 

24*32 

SO 4 40 

50 4 60 
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Dextropropoxyphene Napsilate 1-731 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with dextropropoxyphene for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, R, C and D. Use the 
chromatogram obtained with reference solution (c) to identify 
the peak due to toluene. 

Relative mention With reference to dextropropoxyphene 
(retention time - about 18 min): impurity A = about 0.8; 
impurity B = about 0.9; impurity D - about 1.1; 
impurity C = about L2. 

System suitability: reference solution (b): 

— peak-to-valley ratio : minimum 5, where H p - height above 
the baseline of the peak due to impurity' D and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dextropropoxyphene. 

Limits: 

— impurities A, B: for each impurity, not more than 5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) £0.5 per cent); 

— impurities C, D: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard any peak due to toluene 
(relative retention = about L24), 



A. R - H: (2S3i?)-4-(dimethylamino)-l,2-diphenyl“3" 
methyl-butan- 2 -ol (oxyphene), 

B. R - CO-CH 3 : (15,2i?)“l“benzyh3-(dimethylamino)-2- 
methyl- 1 -phenylpropy! acetate (acctoxyphene), 

C. R = CO-CH 2 -CH 3 -CH 3 : (l£ 5 2I?M-benzyl-3- 

(dime thy lamino)- 2 -me thy 1 - 1 -phenylpropyl butanoate 
(butyroxyp bench 


K 3 C. CH3 

N 



D. (15,25)-1 -benzyl-3- (dimethylamino)-2-methyl-1 - 
phenylpropyl propane ate (isopropoxyphene), 



F. (2/?5)-3-(dimethyIam in o}-2-methyl-1 -phenylpropan-1 -one. 

___ PhEur 


Loss on drying (2.2.32) 

Maximum 1.0 per cent, determined on 1 ,000 g by drying in 
an oven at 105 C for 4 h. 

Sulfa ted ash ( 2.4.14) 

Maximum 0 .1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.270 g in 60 mL of acetic anhydride R , Titrate with 
(11 M perchloric acid , determining the end-point 
potentiometrical ly ( 2 . 2 * 20 ). 

i mL of 0. / M perchloric acid is equivalent to 37.59 mg of 
C22H30CINO2. 

STORAGE 

Protected from light. 


Dextropropoxyphene Napsilate 



C 22 H 2 ,NO 2 l C 10 H e O,S,H 2 O 565.8 26570-70-5 

Action and use 

Opioid receptor agonist; analgesic. 

Preparation 

Dextropropoxyphene Capsules 


IMPURITIES 

Specified impurities A, B, C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10. 
Control of imp unties in substances for pharmaceutical use): F. 


DEFINITION 

Dextropropoxyphene Napsilate is (15,2i?)-l-benzyl-3- 
dimethy lamino- 2 -methyl -1 -phenylpropy 1 pro pi ona te 
naphthalene- 2 -sulfonate monohydrate. It contains not less 
than 98,0% and not more than 101.0% of 
C 22 H 29 NO 2 ,C| 0 H 8 O 3 S, calculated with reference to the 
anhydrous substance, 

CHARACTERISTICS 

A white powder. It exhibits polymorphism. 

Practically insoluble in water, soluble in ethanol (96%). 


IDENTIFICATION 

The infrared absorption spectrum , Appendix II A, is concordant 
with the reference spectrum of dextropropoxyphene napsilate 
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(RS 092), If the spectra are not concordant, dissolve a 
sufficient quantity in the minimum volume of dickbromeihane 
1R, evaporate to dryness, dry the residue at 105 p for 1 hour 
and prepare a new spectrum, 

TESTS 

Specific optical rotation 

in a 5% w/v solution in ethanol (96%), +26 to +31, 
calculated with reference to the anhydrous substance, 
Appendix V F, 

Related substances 

Carry out the method for gas chromatography y 
Appendix III B. Dissolve 10 mg of triphenylamine (internal 
standard) in sufficient dichloromethane to produce 50 ml 
(solution A), 

(1) Dissolve 0*3 g of the substance being examined in 5 ml 
of dichloromethane, add 10 rnL of water, 2 mL of 

I .25m sodium hydroxide and 15 mL of dichloromethane and 
shake. Extra a the aqueous layer with two 20-mL quantities 
of dichloromethane. Shake the combined dichloromethane 
extracts with 5 g of anhy drous sodium sulfate, filter and 
evaporate to dryness at a temperature not exceeding 40 f 
using a rotary evaporator. Dissolve the residue in 10 mL of 
dichloromethane. 

(2) Prepare solution (2) in the same manner as solution (1) 
but add 5 mL of solution A to the initial solution of the 
substance being examined. 

(3) Add 5 mL of solution A, 10 mL of water, 2 mL of 
1.25m sodium hydroxide and 15 mL of dichloromethane to 

5 ml, of a solution in dichloromethane containing 0,022% w/v 
of (IS, 2R) * 1 -benzyl-3-dimetkylammo-2-n\ethyl-1 -phenylpropyl 
acetate BPCRS and 0*020% w/v of 4~dimethylami?w~3-methyB 
1,2-diphenylbutan-2-ol hydrochloride BPCRS and shake. Extract 
die aqueous layer with tw T o 20-mL quantities of 
dichloromethane Shake the combined dichloromethane 
extracts with 5 g of anhydrous sodium sulfate, filter and 
evaporate to dryness at a temperature not exceeding 40 
using a rotary evaporator* Dissolve the residue in 10 mL of 
dichloromethane. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (60 cm x 3 mm) packed with acid- 
washed, silanised diatomaceous support (100 to 120 mesh) 
coated with 3% w/w of dimethyl silicone fluid (OV-101 is 
suitable}* 

(b) Use helium as the carrier gas at 60 mL per minute. 

(c) Use isothermal conditions maintained at 160 D * 

(d) Use an inlet temperature of 150 cp * 

(e) Use a flame ionisation detector* 

SYSTEM SUITABILITY 

The peaks, other than the solvent peak* in the chromatogram 
obtained w^ith solution (3) elute in the following order: the 
internal standard, (15 , ,2K)-l-benzyl-3-dimethylammo-2- 
methyl-1 -phenylpropyl acetate and 4-dimethylamino-3- 
methyl-1,2-diphenylbutan-2-ol hydrochloride, 

LIMITS 

In the chromatogram obtained with solution (2): 
the ratio of the area of any peak corresponding to (lS,2/?)-L 
benzyl-3-di me thy lamino- 2-methyl-1 -phenylpropyl acetate to 
that of the peak due to the internal standard and the ratio of 
the area of any peak corresponding to 4-dimethylamino-3- 
methyM,2-diphenyIbutan-2-oI hydrochloride to that of the 
peak due to the internal standard are not greater than the 


corresponding ratios in the chromatogram obtained with 
solution (3) (0*67% each). 

Sul fated ash 

Not more than 0.1%, Appendix IX A. 

Water 

3,0 to 5,0% w/w, Appendix IX C. Use 0.5 g. 

ASSAY 

To 0*75 g add 50 mL of water, swirl to disperse, add 5 mL 
of 5 m sodium hydroxide and extract with five 25-rnL quantities 
of dichbromethane, washing each extract with the same 
20 mL of water. Dry the combined extracts with anhydrous 
sodium sulfate, evaporate to about 3 tnL on a water bath in a 
current of air and allow to evaporate to dryness at room 
temperature. Carry out Method I for non-aqueous titration on 
the residue, Appendix VIII A, using 1-naphtholbenzein solution 
as indicator. Each mL of 0.1m perchloric acid VS is equivalent 
to 54*78 mg of C22H29N02 )C|qH80jS* 


Diacerein 

(Ph. Eur. monograph 2409) 



c 19 h 12 0 8 


368.3 


13739-02-1 


Action and Use 

Anti-inflammatory used in the treatment of arthritis and 
osteoarthritis, 

PtrSiW ---—_ 

DEFINITION 

4,5-Diacetoxy-9,1 Q-dioxo-9, 10-dihydroanthracene-2- 
carboxylic add. 

Content 

98,0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow, crystalline powder* 

Solubility 

Practically insoluble in water, soluble in dimethylacetamide, 
slightly soluble in tetrahydroffiran, practically insoluble in 
anhydrous ethanol, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison diacerein CRS * 

TESTS 

Impurities B and H 

Liquid chromatography (2.2.29). 

Carry out the test protected from light. 

Solution A Dissolve 10 g of sodium hydroxide R in 500 mL of 
water R. 

Solution 8 Dissolve 14*7 g of sodium chloride R and 18.8 g of 
glycine R in 500 mL of water R . 
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Diacerein 1-733 


Solution C Mix 253 volumes of solution A and 74.6 volumes 
of solution B, If necessary, adjust to pH 9.5 using dilute 
sodium hydroxide solution R or dilute sulfuric add R. 

Solution D Dilute 5 mL of dilute sulfuric add R to 500 mL 
with water R. 

Test solution Dissolve 0.100 g of the substance to be 
examined in 30 mL of solution A, mix for 10 min. 

Add 70 mL of solution B and adjust to pH 9.5 with dilute 
sodium hydroxide solution R or dilute sulfuric add J?, if 
necessary. Extract with 3 quantities, each of 25 mL, of 
methylene chloride R. Combine the methylene chloride extracts 
and wash with 2 quantities, each of 8 mL, of solution C and 
then once with 10 mL of solution D, Evaporate the organic 
layer to dryness at 33 C, completing the drying procedure 
using compressed air. Dissolve the residue in 2.0 mL of the 
mobile phase. 

Reference solution (a) Dissolve 7,5 mg of diacerein 
impurity B CRS in tetrahydrofuran R and dilute to 25.0 mL 
with the same solvent. Sonicate for not more than 30 s. 

Dilute 1.0 mL of the solution to 100.0 mL with solution A. 
Dilute 5.0 mL of this solution to 50.0 mL with solution A. 
Mix 5.0 mL of this solution with 25 mL of solution A for 
10 min. Add 70 mL of solution B and adjust to pH 9,5 with 
dilute sodium hydroxide solution R or dilute sulfuric add i? 3 if 
necessary. Perform the extraction as described for the test 
solution. Care should be taken that the time between dissolution 
of diacerein impurity B in tetrahydrofuran and extraction does not 
exceed 30 min. 

Reference solution (b) Dilute l .0 mL of reference solution (a) 
to 5.0 mL with the mobile phase. 

Column: 

— size: / = 0.125 m 3 0 = 4,6 mm; 

— stationaty phase: irregular octadecylsilyl silica gd for 
chromatography R (5 pm); 

— temperature: 16+1 ’C. 

Mobile phase tetrahydrofuran acetonitrile i?, 4 g/L solution of 
citric add R (8:27,5:64,5 V/VIV ), 

Flow rate 1. 0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 100 pL. 

Run time 2.5 times the retention time of impurity B. 

Retention time Impurity B = about 11 min. 

System suitability: reference solution (b): 

— signal-to-noise ratio: minimum 10 for the principal peak. 
Limit: 

— of impurities B and H\ not more than the area of the 
peak due to impurity B in the chromatogram obtained 
with reference solution (a) (15 ppm). 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light. 

Solvent mixture Mobile phase A, mobile phase B (50:50 VIV). 
Test solution Dissolve 0.100 g of the substance to be 
examined in 50 mL of tetrahydrofuran R and dilute to 
100.0 mL with the solvent mixture. 

Reformat solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with tetrahydrofuran R. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) In order to prepare impurities D and E 
in situ, add 10.0 mL of 0.01 M sodium hydroxide to 0.100 g of 
the substance to be examined. Add 40 mL of 
tetrahydrofuran R and dilute to 100.0 mL with the solvent 
mixture. 


Reference solution (c) Dissolve the contents of a vial of 
diacerein impurity mixture CRS (impurities C and F) in a 
mixture of 0.5 mL of tetrahydrofuran R and 0.5 mL of the 
solvent mixture. 

Column: 

— size: l = 0.10 m, 0 — 4.6 mm; 

— stationary phase: end-capped polar-embedded octadecylsilyl 
amorphous organosilica polymer R (5 pm); 

— temperature: 30 C. 

Mobile phase: 

■— mobile phase A: to 353 mL of water R add 147 mL of 
phosphoric add R and mix; dilute 2 mL of the solution to 
1000 mL with water R ; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase E 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 3 

SO 

20 

3 * 13 

80 60 

20-MO 

13 20 

60 

40 


Flow rate 1.2 mlv'min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 \\L. 

Identification of impurities Use the chromatogram supplied 
with diacerein impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities C and F; use the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
impurities D and E. 

Relative retention With reference to diacerein (retention 
time = about 13.5 min): impurity D = about LI; 
impurity E = about 1,15; impurity C = about 1.2; 
impurity F = about 1.3. 

System suitability: 

— resolution: minimum 1.5 between the peaks due to 
impurities D and E in the chromatogram obtained with 
reference solution (b); 

— signal-to-nehse ratio: minimum 100 for the principal peak 
in the chromatogram obtained w r ith reference solution (a). 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity C = 1,4; 
impurity D - 1.3; impurity E = 1.3; impurity F = 9.5; 

— impurities D, E: for each impurity 7 , not more than 5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0,5 per cent); 

— impurity C: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurity F: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained w\xh 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity', not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 20 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 
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Chromium 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.22, Method !). 

Test solution In a digestion bomb* dissolve 0*25 g of the 
substance to be examined in a mixture of 2 mL of strong 
hydrogen peroxide solution R and 6 mL of nitric acid R. 
Mineralise using a microwave oven with a power- 
incrementing system. Transfer quantitatively to a volumetric 
flask with water R and dilute to 50.0 mL with water R. 
Centrifuge. Dilute 5*0 mL of the clear supernatant to 
50.0 mL with water R. 

Blank solution Prepare as described for the test solution, 
omitting the substance to be examined. 

Stock solution Dilute 5.0 mL of chromium standard solution 
(100 ppm Cr) R to 50*0 mL with water R. Dilute 5.0 mL of 
this solution to 100.0 mL with water R. Dilute 2*0 mL of this 
solution to 100.0 mL with a 0.12 per cent ViV solution of 
dilute nitric acid R. 

Reference solutions Prepare the reference solutions using the 
stock solution, diluting with the blank solution. 

Smrce Chromium hollow-cathode lamp using a transmission 
band preferably of 0,2 nm. 

Wavelength 357.9 nm. 

Atomisation device Graphite furnace. 

Loss on drying (2.2.31) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 C, 

Sulfa ted ash (2.4. J4) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in die test for 
related substances with the following modifications. 

Test solution Dissolve 60.0 mg of the substance to be 
examined in tetrahydrofuran R and dilute to 50,0 mL with the 
same solvent. Dilute 2.0 mL of the solution to 25.0 mL with 
the solvent mixture* 

Reference solution Dissolve 60*0 mg of diacerein CRS in 
tetrahydrofuran R and dilute to 50.0 mL with the same 
solvent. Dilute 2.0 mL of the solution to 25.0 mL with the 
solvent mixture, 

Calculate the percentage content of CmH^Og taking into 
account the assigned content of diacerein CRS. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities B, C> D, E, F, H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities andfor 
by the general monograph Substances For pharmaceutical use 
(2034)* It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): G. 



B. 1,8 -d ihydroxy- 3 -(hydroxymethyl) -anthracc ne-9,10-dione 
(aloe-emodin), 


OH O OH 

C, 4,5-dihydroxy-9,10 -dioxo-9,10-d ihydroanthracene-2- 
carboxylic add (rhein), 



D. 5-ace toxy-4-hy droxv- 9,10-d ioxo-9,10-dihy dr oanthr acen e - 
2-carboxylic add (monoacetyl rhein isomer A), 



E. 4-acetoxy-5-hydroxy-9,10-dioxo-9, 1 O-dihydroanthracene- 
2-carboxyIic add (monoacetyl rhein isomer B), 



F* (10S)-3-(acetoxymethyl)-10-(2,3,4,6-tctra-O-acetyl-(J-i> 
glucopyranosyl)-9-oxo-9,10-dihydroanthracene-l ,8-diyl 
diacetate (heptaaceryl aioin, heptaacetyl barbaloin), 
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Diamorphine Hydrochloride 1-735 


o HjC^O O 

X Y I 

h 3 c o o o ch 3 



Y 


CH 3 


G, 3-(acetoxymethyl)-10-(2,3,4,6-tetra-O-acetyL|XD- 
glucopyranosyl) anthracene-1,8,9-triyl triacetate, 



H. 3-(acetoxymethyl)-9,1Q-dioxo-9,1G-dihydroanthracene- 

I , 8-diy] diacetate (criacetyl aioe-emodin). 
_ PtiEur 


Diamorphine Hydrochloride 



C 2] H 23 N0 5 ,HC1 3 H 2 0 423.9 1502-95-0 


Action and use 

Opioid receptor agonist, analgesic. 

Preparations 

Bupivacaine and Diamorphine Injection 
Diamorphine Tablets 
Diamorphine Injection 

DEFINITION 

Diamorphine Hydrochloride is 4,5-epoxy-17- 
niethylmorphinan-3,6-diyl diacetate hydrochloride 
monohydrate. It contains not less than 98.0% and not more 
than 102.0% of C 2 iH 2 3 N 0 5 i HC 1 , calculated with reference 
to the dried substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Freely soluble in water ; soluble in ethanol (96%); practically 
insoluble in ether , 

IDENTIFICATION 

A* Dissolve a sufficient quantity in the minimum volume of 
dichlorometham and evaporate to dryness. The infrared 
absorption spectrum of the residue. Appendix II A, is 


concordant with the reference spectrum of diamorphine 
hydrochloride (RS 093), 

B. Yields reaction A characteristic of chlorides, Appendix VI. 

TESTS 

Acidity 

Dissolve 0,2 g in 10 mL of carbon dioxide-free timer and 
titrate with 0.02m sodium hydroxide VS using methyl red 
solution as indicator. Not more than 0.2 mL of 0.02m sodium 
hydroxide LT is required. 

Related substances 

Carry out the method for liquid chromatography. 

Appendix HI D, using the following solutions. 

(1) 0,5% w/v of the substance being examined in water> 

(2) Dilute 1 volume of solution (I) to 50 volumes with tvater. 

(3) A freshly prepared solution containing 0.1% w/v of the 
substance being examined in 0.01m sodium hydroxide. 

(4) Dilute 1 volume of solution (2) to 20 volumes with water. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (12.5 cm x 4.6 mm) packed 
w ith base-deactivated octylsUyl silica gel for chromatography, 

(5 pm) (Lichrospher RP-select B is suitable). 

(b) Use isocratic elution and the mobile phase described 
below*. 

(c) Use a flow rate of l mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 283 nm. 

(f) Inject 20 pL of each solution, 

(g) Allow the chromatography to proceed for twice the 
retention time of the peak due to diamorphine hydrochloride. 

MOBILE PHASE 

0.11% w/v of sodium octanesuifonate in a mixture of 
10 volumes of glacial acetic add > 10 volumes of methanol, 

115 volumes of acetonitrile and 365 volumes of water 

SYSTEM SUITABILITY 
The test is not valid unless: 

the chromatogram obtained with solution (3) exhibits two 
secondary peaks with retention times relative to die principal 
peak of about 0.23 (morphine) and 0,43 (6-O-acetyl- 
morphine)^ 

in the chromatogram obtained with solution (3), the resolution 
factor between the peaks due to morphine and 6-Q-acetyl- 
morphine is at least 2,0, 

LIMITS 

In the chromatogram obtained with solution (1): 

the area of any peak corresponding to 6-O-acetylmorphine is 

not greater than the area of the principal peak in the 

chromatogram obtained with solution (2) (2%); 

the sum of the areas of any other secondary peaks is not 

greater than 0.25 times the area of the principal peak in the 

chromatogram obtained with solution (2) (0.5%). 

Disregard any peak with an area less than the area of the 
principal peak in the chromatogram obtained with solution 
(4) (0.1%). 

Loss on drying 

When dried to constant weight at 105 > loses 3*0 to 4,5% of 
its weight. Use 1 g. 

Sulfa ted ash 

Not more than 0,1 % s Appendix IX A. 
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ASSAY 

Dissolve 0.40 g in 50 mL of ethanol (96%) and add 5.0 mL 
of 0.01 m hydrochloric acid VS. Titrate with 0.1 m sodium 
hydroxide FS , determining the end point potentiometrically. 
Measure the volume of ticrant required between the two 
points of inflection. Each mL of 0.1m sodium hydroxide PS is 
equivalent to 40.59 mg of C 2 iH 23 N 05 ,HCL 

STORAGE 

Diamorphine Hydrochloride should be protected from light. 
IMPURITIES 

The impurity limited by this monograph is: 



A. 6-Q-acetylmorphine. 


Diazepam 

(Ph. Eur: monograph 0022) 



C 16 H b CIN 2 0 284.7 439-14-5 

Action and use 

Benzodiazepine. 

Preparations 

Diazepam Injection 
Diazepam Oral Solution 
Diazepam Rectal Solution 
Diazepam Tablets 

flfrfir_ _ 

DEFINITION 

7-Chloro-1 -methyl-5-phenyl-1,3-dihydro-2/f-1,4* 
benzod iazepin -2-one. 

Content 

99.0 per cent to 10LQ per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, 

Solubility' 

Very slightly soluble in water, soluble in ethanol 
{96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison: diazepam CRS. 


TESTS 

Related substances 

Liquid chromatography {2.2.29). Prepare the solutions protected 
from bright light 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 0.5 mL of acetonitrile R and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
diazepam for system suitability CRS (containing 
impurities A, B and E) in 1.0 mL of the mobile phase. 
Column: 

— sizr, / = 0.15 m, 0 = 4.6 mm; 

— stationary phase: spherical end-capped octylsilyl silica gel for 
chromatography R (5 pm); 

— temperature : 30 °C. 

Mobile phase Mix 22 volumes of acetonitrile R, 34 volumes of 
methanol R and 44 volumes of a 3.4 g/L solution of potassium 
dihydmgen phosphate R previously adjusted to pH 5.0 with 
dilute sodium hydroxide solution R, 

Flow rate L0 mLmin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time About 4 times the retention time of diazepam, 
Identification of impurities Use the chromatogram supplied 
with diazepam for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B and E. 

Relative retention With reference to diazepam (retention 
time = about 9 min): impurity E = about 0.7; 
impurity A - about 0.8; impurity B = about 1.3. 

System suitability*-, reference solution (b): 

- resolution: minimum 2.5 between the peaks due to 
impurities E and A and minimum 6.0 between the peaks 
due to impurity A and diazepam. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 1.3; 
impurity E = 1.3; 

— impurities A, B, E: for each impurity, not more chan the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total ; not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
{0.2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

2.0 g complies with test C, Prepare the reference solution 
using 4 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.22) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 60 C for 4 h. 

Sulfated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 
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Diazoxide 1-737 


ASSAY 

Dissolve 0,200 g in 50 mL of acetic anhydride R, Titrate with 
OJ M perchloric acid , determining the end-point 
p otentiome trical ly (2.2.20). 

l mL of (l 1 M perchloric acid is equivalent to 28.47 mg 

0fC l 6 H l 3 aN 3 O. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for orher/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C 3 D y 
E 



R 7-chloro-2-methoxy-5-phenyl-3//-1,4-benzodiazepme. 

--.--- Pft &* 


Diazoxide 

(Ph. Bur , monograph 0550) 

o o 




C 8 H 7 CIN 2 0 2 S 230,7 


364-98-7 


Action and use 

Vasodilator; Treatment of hypertension. 

Preparations 

Diazoxide Injection 
Diazoxide Tablets 


A. 7 -chloro- 5-phenyl- i, 3-dihydro-2//-1^benzodiazepine- 
one (nordazepam), 


B. R = CO-CH 2 -G: 2-chloro-A 7 -(4-chloro-2-benzoylphcnyl)- 
N-mcthyl acetamide, 

D. R = H; [5-chloro-2- 

(me thy lamino) phenyl] pheny knethano m , 


C. 3-amino-6-chJoro- 1 -methy l-4-phe ny Iqu i no li n -2 ( 1 -o ne 3 


CH 3 

o 



E. 6-chloro-1 -methy 1-4-phe nyIqui nazo Li n-2 (1 H) -one, 


PhB* ___ 

DEFINITION 

Diazoxide contains not less than 98.0 per cent and not more 
than the equivalent of 10LO per cent of 7<hloro-3-methyl- 
2 H -1 } 2,4-benzothiadiazine 1,1 -dioxi de * calcula ted with 
reference to the dried substance. 

CHARACTERS 

A white or almost white, fine or crystalline powder, 
practically insoluble in water, freely soluble in 
dim ethyl form amide, slightly soluble in alcohol. It is very 
soluble in dilute solutions of the alkali hydroxides. 

IDENTIFICATION 

First identification B. 

Second identification A, C, D. 

A. Dissolve 50.0 mg in 5 mL of / Af sodium hydroxide and 
dilute to 50.0 mL with water R. Dilute 1.0 mL of this 
solution to 100.0 mL with 0,1 M sodium hydroxide. Examined 
between 230 nm and 350 nm (2.2.25), the solution shows an 
absorption maximum at 280 nm and a shoulder at 304 nm. 
The specific absorbance at the maximum is 570 to 610, 

B. Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with 
diazoxide CRS. Examine the substances prepared as discs 
using potassium bromide R. 

C. Examine the chromatograms obtained in the test for 
related substances in ultraviolet light at 254 nm. 

The principal spot in the chromatogram obtained with test 
solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (b), 

D. Dissolve about 20 mg in a mixture of 5 mL of hydrochloric 
acid R and 10 mL of water R. Add 0.1 g of zinc powder R< 

Boil for 5 min, cool and filter To the filtrate add 2 mL of a 

1 g/L solution of sodium nitrite R and mix. Allow' to stand for 
I min and add 1 mL of a 5 g/L solution of 
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naphthykthylenediamine dihydrochloride R> A red or violet-red 
colour develops* 

TESTS 

Appearance of solution 

Dissolve 0.4 g in 2 mL of / M sodium hydroxide and dilute to 
20 mL with water R. The solution is clear (2,2 1) and not 
more intensely coloured than reference solution Y 7 (2*2*2, 
Method //). 

Acidity or alkalinity 

To 0.5 g of the powdered substance to be examined add 
30 mL of carbon dioxide-free water R, shake for 2 min and 
filter To 10 mL of the filtrate add 0.2 mL of 0.01 M sodium 
hydroxide and 0,15 mL of methyl red solution R* The solution 
is yellow* Not more than 0*4 mL of 0.01 M hydrochloric acid 
is required to change the colour of the indicator to red. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 2 54 R as the coating substance. 

Test solution (a) Dissolve 0,1 g of the substance to be 
examined in a mixture of 0.5 mL of / Af sodium hydroxide 
and 1 mL of methanol R and dilute to 5 mL with methanol R, 
Test solution (b) Dilute 1 mL of test solution (a) to 5 mL 
with a mixture of 1 volume of / Af sodium hydroxide and 
9 volumes of methanol R. 

Reference solution (a) Dilute 0.5 mL of test solution (a) to 
100 mL with a mixture of l volume of / M sodium hydroxide 
and 9 volumes of methanol R. 

Reference solution (h) Dissolve 20 mg of diazoxide CRB in a 
mixture of 0.5 mL of l Af sodium hydroxide and ] mL of 
methanol R and dilute to 5 mL with methanol R. 

Apply separately to the plate 5 pL of each solution. Develop 
over a path of 15 cm using a mixture of 7 volumes of 
concentrated ammonia /?, 25 volumes of methanol R and 
68 volumes of chloroform R . Allow the plate to dry in air and 
examine in ultraviolet light at 254 nm. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained w f ith reference solution (a) 

(0.5 per cent). 

Loss on drying (2.222) 

Not more than 0.5 per cent, determined on 1,000 g by 
drying in an oven at 105 °C for 2 h, 

Sulfated ash (2*4* 14) 

Not more than 0.1 per cent, determined on LQ g. 

ASSAY 

Dissolve 0.200 g with gentle heating in 50 mL of a mixture 
of 1 volume of water R and 2 volumes of 
dimethylformamidc R. Titrate with 0.1M sodium hydroxide s 
determining the end-point potentiomcmcally (2.220). Cany 
out a blank titration, 

1 mL of 0.1 M sodium hydroxide is equivalent to 23.07 mg of 
QH 7 CIN 2 0 2 S. 

____ PhEuf 


Dibrompropamidine Isetionate 

(Dibrompropamidine Diisetionate* Ph. Eur. monograph 
2300) 



C 21 H 3 oBr 2 N 4 0 10 S 3 722 614S7-9 

Action and use 

Antiseptic. 

PtiEvt _ ____ 

DEFINITION 

3,3'-Dibromo~4,4[propane-1,3- 

diyIbis (oxy)] dibenzimidamide b is{2 -h ydroxyc thanesulfonatc), 

Con tern 

99.0 per cent to 101.0 per cent (dried substance), 

PRODUCTION 

It is considered that alkyl 2-hydroxyethanesuifonate esters are 
potential impurities in dibrompropamidine diisetionate. 

The manufacturing process should be developed taking into 
consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability and validation including, where 
necessary, demonstration that alkyl 2-hydroxyethanesulfonaie 
esters are not detectable in the final product. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble or soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2*2.24). 

Comparison dibrompropamidine diisetionate CRS * 

B. Mix 0.1 g with 0.5 g of anltydmus sodium carbonate /?, 
ignite and take up the residue with 20 mL of tourer /?. Filter 
and neutralise the filtrate to blue litmus paper R with nitric 
add R. The filtrate gives reaction (a) of bromides (2.3.1). 

TESTS 

pH (2.2.3) 

5.0 to 6*0. 

Dissolve 0.50 g in carbon dioxide-free irnter R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture anhydrous formic acid R, methanol /?, ethyl 
acetate R (0.01:8:12 V/VfV). 

Test solution To 8 mL of methanol R add 20.0 mg of the 
substance to be examined and dissolve with the aid of an 
ultrasonic bath. Add 11 mL of ethyl acetate R then 10 pL of 
anhydrous formic add R and mix. Dilute to 20*0 mL with ethyl 
acetate R . 
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Dibutyl Phthalate 1-739 


Reference solution (a) Dilute 1 *0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 10 mg of dtbrompropamidine for 
system suitability CRS (containing impurities A and B) in 
4 mL of methanol R using an ultrasonic bath. Add 5 mL of 
ethyl acetate R, then 5 pL of anhydrous formic add R and mix. 
Dilute to 10.0 mL with ethyl acetate R. 

Column: 

— size. I = 0,25 m, 0 = 4.6 mm; 

— stationary phase: strong cation-exchange silica gel for 
chromatography R {5 pm). 

Mobile pftase Mix 4 volumes of a 25 g/L solution of 
ammonium formate R in methanol R and 6 volumes of ethyl 
acetate R. 

Flow rate I mUmin, 

Detection Spectrophotometer at 254 nm. 

Injection 40 pL. 

Run time 1.5 times the retention time of dibrompropamidinc, 
Identification of impurities Use the chromatogram supplied 
with dibrompropamidinc for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and B, 

Relative retention With reference to dibrompropamidinc 
(retention time - about 20 min): impurity A - about 0.4; 
impurity B = about LL 
System suitability: reference solution (b): 

— peak-to-valley ratio : minimum 1.5, where H p - height 
above the baseline of the peak due to impurity B and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dibrompropamidine. 

Limits: 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0/3 per cent); 

— impurity B: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,1 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L 0 per cent); 

— disregard limit: 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 2.0 per cent, determined on 1.000 g by drying in 
an oven at 105 6 C. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in 50 mL of dimethyiformamide R. Titrate 
with 0* / M tetrabutylammonium hydroxide under a current of 
nitmgen R, determining the end-point 
potentiometrieally (2.2.20). 

1 mL of 0,1 M tetrabutylammonium hydroxide is equivalent to 
36,12 mg of C 2 t H it)Br 2 hi.| 0 | 0 S 2 * 

IMPURITIES 
Specified impurities A, B. 



A, 3-bromo-4-[3-(2-bromcHl- 

carbam im idoylph enoxy) propoxv] b enzamide. 



B. 3-bromo-4-[3- 

( 4 - carbamim idoy Iphenoxy) propoxv] benzimidamide. 

__ PtiEur 


Dibutyl Phthalate 

(Ph. Eur, monograph 0762) 


0 


oC 


^ ch 3 


* * * 



CioHziO* 278.3 84-74-2 

Action and use 

Insect repellent. 

PhEur ________* 

DEFINITION 

Dibutyl benzene- 1 , 2 -dicarboxy late. 

Content 

99.0 per cent m/m to 101,0 per cent m/m . 

CHARACTERS 

Appearance 

Clear, oily liquid, colourless or very slightly yellow. 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent), 

IDENTIFICATION 

First identification C, 

Second identification A, D , E. 

A. Relative density (2.2.5): 1.043 to 1.048. 

B, Refractive index (2.2.6): 1.490 to 1.495. 

C, Infrared absorption spectrophotometry (2.2.24). 
Comparison dibutyl phthalate CRS. 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in ether R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 50 mg of dibutyl phthalate CRS in 
ether R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel GF 2 54 plate /?, 

Mobile phase heptane R, ether R (30:70 V/V). 

Application 10 pL, 
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Development Over a path of 15 cm 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

E, To about 0J mL add 0.25 ml of sulfuric add R and 
50 mg of resorcinol R. Heat in a water-bath for 5 min. Allow 
to cool Add 10 mL of water R and 1 mL of strong sodium 
hydroxide solution R< The solution becomes yellow or 
brownish-yellow and show's a green fluorescence. 

TESTS 

Appearance 

The substance to be examined is clear (2.2 ./) and not more 
intensely coloured than reference solution Y 6 (2.22, 

Method IT). 

Acidity 

Dissolve 20.0gin 50mLof ethanol (96 per cent) R previously 
neutralised to phenolphthaldn solution Rl. Add 0.2 mL of 
phenolphthakm solution Rl. Not more than 0-50 mL of 0.1 Af 
sodium hydroxide is required to change the colour of the 
indicator. 

Related substances 

Gas chromatography (2.225). 

Internal standard solution Dissolve 60 mg of bibenzyl R in 
methylene chloride R and dilute to 20 mL with the same 
solvent. 

Test solution (a) Dissolve 1.0 g of the substance to be 
examined in methylene chloride R and dilute to 20,0 mL with 
the same solvent. 

Test solution (b) Dissolve 1,0 g of the substance to be 
examined in methylene chloride R, add 2.0 mL of the internal 
standard solution and dilute to 20.0 mL with methylene 
chloride R, 

Reference solution To LO mL of test solution (a) add 10.0 mL 
of the internal standard solution and dilute to 100.0 mL with 
methylene chloride R. 

Column: 

— material: glass, 

— size: l - L5 m, 0 = 4 mm; 

— stationary phase ; silanised diatomaceous earth for gas 
chromatography R (150-180 pm) impregnated with 
3 per cent mlm of polymethylphenylsiloxam R. 

Carrier gas nitrogen for chromatography R. 

Flotv rate 30 mUmim 
Temperature: 

— column: 190 C; 

injection port and detector. 225 C. 

Detection Flame ionisation. 

Injection 1 pL. 

Run time 3 times the retention time of dibutyl phthalate. 
Elution order Bibenzyl, dibutyl phthalate. 

Retention time Dibutyl phthalate = about 12 min. 

System suitability. 

— resolution: minimum 12 between the peaks due to bibenzyl 
and dibutyl phthalate in the chromatogram obtained with 
the reference solution; 

— in the chromatogram obtained with test solution (a), there 
is no peak with the same retention time as the internal 
standard. 


Limit: 

— total: calculate the ratio (i?) of the area of the peak due to 
dibutyl phthalate to the area of the peak due to the 
internal standard from the chromatogram obtained with 
the reference solution; from the chromatogram obtained 
with test solution (b), calculate the ratio of the sum of the 
areas of any peaks, apart from the principal peak and the 
peak due to the internal standard, to the area of the peak 
due to the internal standard: this ratio is not greater than 
R (L0 per cent). 

Water (2.5.12) 

Maximum 0.2 per cent, determined on 10.00 g. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Introduce 0,750 g into a 250 mL borosilicate glass flask. 

Add 25.0 mL of 0.5 M alcoholic potassium hydroxide and a few 
glass beads. Heat in a water-bath under a reflux condenser 
for 1 h. Add l mL of phenolphthalein solution Rl and titrate 
immediately with 0.5 M hydrochloric add until the colour 
changes from red to colourless. Cany out a blank titration. 
Calculate the volume of potassium hydroxide used in the 
saponification, 

I mL of 0.5 M alcoholic potassium hydroxide is equivalent TO 
69.59 mg of 

STORAGE 

In an airtight container, 

__________-_ PhEur 


2,4-Dichlorobenzyl Alcohol 

(Ph. Eur ; monograph 2410) 



C 7 H 6 C1 2 0 177,0 1777-S2-8 

PtiEtr ___-___ 

DEFINITION 

(2,4-Dichloropheny I) methanol. 

Content 

98,0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, very soluble in ethanol 
(96 per cent). 

mp 

About 59 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison 2,4-dichlorobenzyl alcohol CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile Rl , water R (50:50 VIV). 
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Dichlorobenzyl 1-741 


Buffer solution Dissolve 0.68 g of potassium dihydrogen 
phosphate R in 900 mL of water R t adjust to pH 3.0 with 
phosphoric add R and dilute to 1000.0 mL with water R. 

Test solution (a) Dissolve 0.100 g of the substance to be 
examined in 10.0 mL of acetonitrile R1 and dilute to 50,0 mL 
with the solvent mixture. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 20.0 mg of 2,4-dichlorohmzyl 
alcohol impurity A CRS and 20.0 mg of 2 i 4-dichlorobenzyl 
alcohol impurity C CRS in 100.0 mL of acetonitrile RI. Dilute 
1.0 mL of the solution to 100.0 mL with the solvent mixture. 
Reference solution (c) Dissolve 0,100 g of 2, 4-dkhhrobenzyl 
alcohol CRS in 10.0 mL of acetonitrile Rl and dilute to 
50.0 mL with the solvent mixture. Dilute 5.0 mL of the 
solution to 50,0 mL with the solvent mixture. 

Column: 

— size: l - 0.15 m, 0 = 4.6 mm; 

— stationary' phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature*. 30 "C. 

Mobile phase: 

— mobile phase A: methanol R2, acetonitrile Rl t buffer solution 
(20:30:50 VIVIV); 

— mobile phase B: acetonitrile Rl; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(percent V/V) 

0-7 

LOO 

0 

7- 17 

LOO ^ 20 

0 -> SO 

17-30 

20 

80 


Flow rate 1.2 mLrnin, 

Detection Spectrophotometer at 214 nm. 

Injection 10 jjlL of test solution (a) and reference solutions (a) 
and (b). 

Relative retention With reference to 2,4-dichlorobenzyl alcohol 
(retention time = about 7 min): impurity C = about 0.87; 
impurity' A - about 0.91. 

System suitability: reference solution (b): 

— peak-to-^oaUey ratio : minimum 4* where H p - height above 
the baseline of the peak due to impurity C and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity A, 

Calculation of percentage contents: 

— for each impurity* use the concentration of 
2,4-dichlorGbenzyl alcohol in reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

-— total: maximum 0.3 per cent; 

— reporting threshold : 0.05 per cent. 

Water { 2 . 5 . 31 ) 

Maximum 0.2 per cent, determined on 0,500 g using the 
evaporation technique: 

— temperature: 120 C C. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 


ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C 7 H&Q 20 taking into 
account the assigned content of 2,4-dichlorobenzyl 
alcohol CRS. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B t 
C, D, E } F } G. 



A. (2,5-dichlorophenyl)methanol, 


ci 



B. (2,6-dichlorophenyI)methanol, 



Cl 


C. O^-dichloropheny^methanol, 


O 



D, 2*4-dichlorobenzyl acetate, 



E, 2,4-dichlorobenzoic acid. 



F. 2,4-dichloroben2aldehyde, 



G. 1,1 L(oxydimethylene)bis(2,4-dichlorobenzene). 

________ PhEur 
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Dichloromethane * * 

* * 

(Methylene Chloride, Pk Eur. monograph 0932) ** 

CH 2 a 2 84.9 75-09-2 

Action and use 

Excipient. 

Ph Ear ______ 

DEFINITION 

Dichloromethane. 

It may contain maximum 2.0 per cent ViV of anhydrous 
ethanol and/or maximum 0,03 per cent VIV of 2-methyl but- 
2-eoe as stabiliser, 

CHARACTERS 

Appearance 

Clear, colourless* volatile liquid. 

Solubility 

Sparingly soluble in water, miscible with ethanol 
{96 per cent). 

IDENTIFICATION 

First identification B, C. 

Second identification A, D, E. 

A. Relative density (see Tests). 

B. Refractive index (see Tests), 

C. Infrared absorption spectrophotometry (2.2,24), 

Preparatwit Films. 

Comparison methylene chloride CRS. 

D. Heat 2 mL with 2 g of potassium hydroxide R and 20 mL 
of ethanol (96 per cent) R under a reflux condenser tor 

30 min. Allow to cool Add 15 mL of dilute sulfuric acid R 
and filter. To l mL of the filtrate add L mL of a 15 g/L 
solution of chromotropic acid y sodium salt R, 2 mL of roofer R 
and 8 mL of sulfuric acid R . A violet colour is produced. 

E. 2 mL of the filtrate obtained in identification test D gives 
reaction (a) of chlorides (2.3,1). 

TESTS 

Appearance 

It is clear (2.2A) and colourless (2.2.2 f Method II). 

Acidity 

To 50 mL of methanol R previously neutralised to 0.1 mL of 
bromothymol blue solution Rl> add 50 g of the substance to be 
examined. Not more than 0,15 mL of 0.1 M sodium hydroxide 
is required to change the colour of the indicator to blue. 

Relative density (2.2,5) 

1.320 to 1,332. 

Refractive index (2.2.6) 

1,423 to 1,425, 

Ethanol, 2-methyIbut-2-ene and volatile impurities 

Gas chromatography (2.2.28). 

Test solution The substance to be examined. 

Reference solution (a) Dilute 100 pL of carbon tetrachloride R 
(impurity A)> 500 pL of chloroform R (impurity B), 3.0 mL of 
2-methylbut-2-cne R and 5.0 mL of methanol R (impurity D) 
to 100.0 mL with the test solution. 

Reference solution (b) Dilute 2.0 mL of anhydrous ethanol R 
and 1.0 mL of reference solution (a) to 100.0 mL with the 
test solution. 

Column: 

— material: fused silica; 

— size: l = 30 m, 0 = 0,32 mm; 


— stationary 

phase: poly[(cyanopropyl) (phenyl)][dimethyl}siloxane R (film 
thickness 1.8 pm). 

Carrier gas nitrogen for chromatography R , 


Flow rate 1,0 mUmin, 
Split ratio 1:40. 
Temperature: 

, constant flow*. 



Time 

(min) 

Temperature 

fa 

Column 

0- S 

40 


5 - 125 

40 + 55 


125 - 18 

55 4 100 


18 - 20 

100 

Injection port 


260 

Detector 


300 


Detection Flame ionisation; make-up gas flow' rate; 

25 mL/min. 

Injection 2 pL of the test solution and reference solution (b). 
Relative retention With reference to methylene chloride 
(retention time = about 7 min): impurity D = about 0.6; 
ethanol = about 0,8; 2-methylbut-2-ene “ about 0.9; 
impurity B - about 1.7; impurity A - about 1.8. 

System suitability: reference solution (b); 

— resolution: minimum 3,0 between the peaks due to ethanol 
and 2-methylbut-2~ene; 

— signal-to-noise ratio: minimum 5 for the peak due to 
impurity A. 

Calculation of percentage contents: 

— for ethanol, 2-methylbur-2-ene and impurities A and B, 
use the respective concentration of these substances in 
reference solution (b); correct the areas of the peaks in 
the chromatogram obtained with reference solution (b) by 
subtracting the area of the corresponding peak in the 
chromatogram obtained with the test solution; 

— for any other impurity, use the concentration of 
impurity D in reference solution (b); correct the area of 
the peak due to impurity D in the chromatogram 
obtained with reference solution (b) by subtracting the 
area of the corresponding peak in the chromatogram 
obtained with the test solution. 

Limits: 

— ethanol: maximum 2,0 per cent VIV; 

— 2-metkylbut-2-ene: maximum 300 ppm V!V\ 

— impurity A : maximum 10 ppm VIV; 

— impurity B\ maximum 50 ppm ViV; 

— sum of impurities other than ethanol and 2-metkylbut-2-ene: 
maximum 0.1 per cent ViV ; 

— reporting threshold: 50 ppm VIV; the reporting threshold 
does not apply to impurity A. 

Free chlorine 

Place 5 mL in a ground-glass-stoppered tube. Add 5 mL of a 
100 g/L solution of potassium iodide R and 0,2 g of soluble 
starch R, Shake for 30 s and allow to stand for 5 min. 

No blue colour develops. 

Heavy metals (2.4.5) 

Maximum I ppm. 

To the residue obtained in the test for residue on evaporation 
add 1 mL of hydrochloric acid R and evaporate again. Dissolve 
the residue in 2 mL of acetic acid R and dilute to 50 mL with 
water R . 12 mL of the solution complies with test A. Prepare 
the reference solution using 10 mL of lead standard solution 
(1 ppm Pb) R. 
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Diehl orophen 1-743 


Residue on evaporation 

Maximum 20 ppm. 

Evaporate 50,0 g to dryness on a water-bath and dry at 
100-105 C for 30 min. The residue weighs a maximum of 
l mg. 

Water {2.532) 

Maximum 0,02 per cent mlm , determined on 10.00 g. 

STORAGE 

In an airtight container, protected from light. 

LABELLING 

The label states the name and concentration of any 
stabilisers. 

IMPURITIES 

Specified impurities A, B 

Oiher detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other-unspecified impurities and/or 
by the general monograph Substances for pharmaceutical iwe 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. JO, 
Control of impurities in substances for pharmaceutical use): D, 

ci a 

A. carbon teorachloride, 


H ci 

A 

B. trichloromethane (chloroform)* 


h 3 C-oh 


D. methanol 


PhEur 


Dichlorophen 


C 1 3M \ tjCfyOo 

Action and use 
Antihelminthic, 

Preparation 
Dichlorophen Tablets 

DEFINITION 

Dichlorophen is 4,4'-dichloro-2j2 ; -methylcnediphenoJ, 

It contains not less than 97.0% and not more than 101,0% 
of calculated with reference to the dried 

substance. 

CHARACTERISTICS 
A w r hite or not more than slightly cream powder. 


OH OH 



Cl Cl 


269.1 97-23-4 


Practically insoluble in tvaten very soluble in eiher> freely 
soluble in ethanol (96%). 

IDENTIFICATION 

A. The light absorption. Appendix II B, in the range 220 to 
350 nm of a 0.002% w/v solution in O.Lm sodium hydroxide 
exhibits two maxima, at 245 nm and 304 nm. The 
absorbmees at the maxima are about 1.3 and about 0.54, 
respectively, 

B, Dissolve 0,2 g in a mixture of 5 mL of water and 5 mL of 
5 m sodium hydroxide ^ cool in ice and add a solution prepared 
by mixing l mL of sodium nitrite solution with a cold solution 
containing 0,15 mL of aniline in a mixture of 4 mL of water 
and 1 mL of hydrochloric acid . A reddish brown precipitate is 
produced. 

C, Fuse 0,5 g with 2 g of anhydrous sodium carbonate, cool, 
extract the residue with water and filter. The filtrate yields 
reaction A characteristic of chlorides, Appendix VI. 

D. Melting point , about 175% Appendix V A. 

TESTS 

Chloride 

Dissolve 1,0 g in 2 mL of ethanol (96%) , dilute to 100 mL 
with water, allow' to stand for 5 minutes and filler through a 
slow filter paper (Whatman No, 42 is suitable). 15 mL of the 
filtrate complies with the INr test for chlondes > Appendix VO 
(350 ppm). 

Sulfate 

Shake 0,8 g with 16 mL of water for 2 minutes, filter and 
dilute 5 mL of the filtrate to 15 mL with tester. The solution 
complies with the limn test for sulfates , Appendix VII 
(600 ppm). 

Related substances 

Carry' out the method for liquid chromatography. 

Appendix III D, using three solutions in the mobile phase 
containing (1) 1,0% w/v of dichlorophen 
impurity standard BPCRS , (2) 1.0% w/v of the substance 
being examined and (3) 0,0010% w/v of 4-chlorophenol 
The chromatographic procedure may be carried out using 
(a) a stainless steel column (20 cm x 5 mm) packed with 
octadecylsilyl silica gel for chromatography (10 pm) (Spherisorb 
ODS 1 is suitable), (b) as the mobile phase with a flow rate 
of 1.5 mL per minute a mixture of 25 volumes of water and 
1 volume of glacial acetic acid and sufficient methanol to 
produce a chromatogram with solution (1) closely resembling 
the reference chromatogram supplied with the 
impurity standard (75 volumes of methanol h usually suitable) 
and (c) a detection wavelength of 280 nm. Record the 
chromatograms until all of the peaks named on the reference 
chromatogram have emerged. 

In the chromatogram obtained with solution (2) the area of 
any peak corresponding to 4'ChlorophenoJ is not greater than 
the area of the principal peak in the chromatogram obtained 
with solution (3) (0.1%). The content of 4,4 f -dich!oro-2 J 2 , « 
(2-hydroxy r -4-chloro-m-^lene^t,3f'-diyOdiphenol in the 
substance being examined does not exceed 8.0% w/w and the 
sum of the contents of any other impurities, excluding 
4-chlorophenol 3 is not greater than 2,0% w/w calculated 
using the declared content of 4,4 Ldichloro-2,2^2-hydroxy- 
4-chloro-w-xy 1 ene-a ,#'-diy 1) d iphenol in dichlorophen 
impurity standard BPCRS, 

Loss on drying 

When dried to constant weight at 105 i loses not more than 
1,0% of its weight. Use 1 g. 
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Suliated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 0.5 g in 20 mL of pmpan-2-ol and cany out 
Method II for nan-aqueous titration. Appendix VIII A, using 
0.1m mrahutyfammonium hydroxide KS as titrant and 
determining the end point potentiometrically, Each mL of 
0.1m mrabmylammonium hydroxide KS is equivalent to 
26.91 mg of CiaH^CIjOs. 


Diclofenac Diethylamine 



C lg H, 2 CI 2 N,0 2 369.29 78213-16-8 

Action and use 

Cydo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparation 

Diclofenac Gel 

DEFINITION 

Diclofenac Diethylamine is diethylammonium 2 -[( 2 * 6 - 
dichloroanilino)phenyl] acetate. It contains not less than 
99.0% and not more than IQi,0% of CjjJ^CbNaO^ 
calculated with reference to the dried substance. 

CHARACTERISTICS 
A white to light beige, crystalline powder. 

Sparingly soluble in water and in acetone ; freely soluble in 
ethanol (96%) and in methanol; practically insoluble in 
1 M sodium hydroxide. 

It melts at about 154 , with decomposition. 

IDENTIFICATION 

A. The wfrared absorption spectrum , Appendix H A, is 
concordant with the reference spectrum of diclofenac 
diethylamine (RS 371). 

B. Carry out the method for thin-layer chromatography. 
Appendix III A, using the following solutions in methanol. 

( I) 5.0% w/v of the substance being examined. 

(2) 5.0% w/v of diclofenac diethylamine BPCRS. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a silica gel precoated plate (Macherey Nagel SIL 
G-25 HR or silica gel 6 OF 254 HPTLC plates are suitable). 

(b) Use the mobile phase as described below. 

(c) Apply 2 pL of each solution. 

(d) Develop the plate to 15 cm. 

(e) After removal of the plate, dry it in a stream of warm air 
for 10 minutes. Spray with ninhydrm solution and heat at 110 ° 
for 15 minutes. 

MOBILE PHASE 

l volume of hydrochloric acid, l volume of water, 6 volumes of 
glacial acetic acid and 1 1 volumes of ethyl acetate. 

SYSTEM SUITABILITY 

The test is not valid unless the chromatogram obtained with 
solution ( 2 ) show’s two clearly separated spots. 


CONFIRMATION 

The two principal spots in the chromatogram obtained with 
solution ( 1 ) are similar in position, colour and size to the 
corresponding spots in the chromatogram obtained with 
solution ( 2 )* 

TESTS 

Acidity or alkalinity 

pH of a 1% w/v solution in ethanol (10%), 6.4 to 8.4> 
Appendix V L. 

Clarity and colour of solution 

A 5% w/v solution in methanol is dear. Appendix IV A. The 
absorbance of the solution measured at 440 nm is not greater 
than 0.05, Appendix LI B. 

Related substances 

Carry out the method for liquid chromatography. 

Appendix III D, using the following solutions in the mobile 
phase, 

(1) 0 . 10 % w/v of the substance being examined. 

(2) Dilute 2 volumes of solution (1) to 100 volumes and 
dilute 1 volume of this solution to 10 volumes, 

(3) Dissolve 1 mg of diebfenac impurity A BPCRS in 1 mL of 
solution (1) and dilute to 200 mL, 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4.6 mm) packed 
with end-capped octyhilyl silica gel for chromatography (5 pm) 
(end-capped Zorbax C 8 is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature, 

(e) Use a detection wavelength of 254 nm. 

(0 Inject 20 pL of each solution. 

(g) Allow the chromatography to proceed for 1.5 times the 
retention time of diclofenac. 

MOBILE PHASE 

34 volumes of a mixture of equal volumes of a 0.1% w/v 
solution of orthophosphouc acid and a 0.16% w/v solution of 
sodium dthydrogen orthophosphate adjusted to pH 2.5 and 
66 volumes of methanol. 

When the chromatograms are recorded under the prescribed 
conditions, the retention times are about 25 minutes for 
diclofenac and about 12 minutes for diclofenac impurity A, 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution between the peaks 
corresponding to diclofenac and diclofenac impurity’ A is at 
least 6.5. 

LIMITS 

In the chromatogram obtained with solution (I): 
the area of any secondary peak is not greater than the area of 
the principal peak in the chromatogram obtained with 
solution ( 2 ) ( 0 . 2 %); 

the sum of the areas of any secondary peaks is not greater than 
2.5 times the area of the principal peak in the chromatogram 
obtained with solution ( 2 ) (0.5%). 

Disregard any peak with an area less than 0.25 times the area 
of the principal peak in the chromatogram obtained with 
solution (2) (0.05%). 

Loss on drying 

When dned at a pressure not exceeding 1 kFa for 24 hours, 
loses not more than 0.5% of its weight. Use 1 g. 
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Diclofenac Potassium 1-745 


Sulfated ash 

Not more than 0.1 %, Appendix IX A, Method II. Use I g. 

ASSAY 

Dissolve 0.5 g in 30 mL of anhydrous acetic acid and carry 
out Method I for non-aqueous titration, Appendix VIII A, 
determining the end point potentiomeirically. Each mL of 
0.1m perchloric acid KS is equivalent to 36.93 mg of 
C [ e H 2 2 CI 2 N 2 0 2 * 

STORAGE 

Diclofenac Diethyl amine should be kept in an airtight 
container and protected from light* 

IMPURITIES 

The impurities limited by the requirements of this 
monograph include impurities A, B, C 3 D and E listed under 
Diclofenac Sodium. 


Diclofenac Potassium 

(Ph, Euk monograph 1508) 



C i4 H I0 C1 2 KNO 2 334.2 15307-81-0 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

PhEur ____ 

DEFINITION 

Potassium [ 2 ”[( 256 -dichlorophenyl)amino]phenyl] acetate. 

Content 

99.0 per cent to 1GL0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellowish, slightly hygroscopic, crystalline 
powder. 

Solubility 

Sparingly soluble in water, freely soluble in methanol, soluble 
in ethanol (96 per cent), slightly soluble in acetone. 

IDENTIFICATION 

First identification: A, D. 

Second identification B> C>> D 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison diclofenac potassium CRS , 

B. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of diclofenac 
potassium CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Reference- solution (b) Dissolve 10 mg of indometadn R in 
reference solution (a) and dilute to 2 mL with the same 
solution. 

Plate TLC silica gel GF 2 ^i plate R. 


Mobile phase concentrated ammonia R , methanol i?, ethyl 
acetate R (10:10:80 VIV/V). 

Application 5 pL. 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Examine in uluaviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 10 mg in 10 mL of ethanol (96 per cent) R. 
To I mL of this solution add 0.2 mL of a mixture, prepared 
immediately before use, of equal volumes of a 6 g/L solution 
of potassium ferrieyanide R and a 9 g/L solution of ferric 
chloride R. Allow' to stand protected from light for 5 min. 

Add 3 mL of a 10 g/L solution of hydrochloric acid R. Allow 
to stand protected from light for 15 min. A blue colour 
develops and a precipitate is formed. 

D. Suspend 0.5 g in 10 mL of water R. Stir and add water R 
until the substance is dissolved. Add 2 mL of hydrochloric 
add Rf stir for 1 h and filter with the aid of vacuum. 
Neutralise with sodium hydroxide solution R. The solution 
gives reaction (b) of potassium (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2./) and its absorbance (2,2.25) at 
440 nm is not greater than 0.05. 

Dissolve L25 g in methanol R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 2.0 mL of die test solution to 
100.0 mL with the mobile phase. Dilute l .0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
diclofenac for system suitability CRS (containing impurities A 
and F) in 1,0 mL of the mobile phase. 

Column : 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase ; end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 34 volumes of a solution containing 0,5 g/L 
of phosphoric acid R and 0.8 g/L of sodium dihydrogen 
phosphate previously adjusted to pH 2.5 with phosphoric 
add R y and 66 volumes of methanol R , 

Flow rate 1.0 mlvmin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Rwi time 1.6 times the retention time of diclofenac. 
Identification of impurities Use the chromatogram supplied 
with diclofenac for system suit ability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and F. 

Relative retention With reference to diclofenac 
(retention time = about 25 min): impurity A - about 0.4; 
impurity F - about 0.8. 
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Sysmm suitability: reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
impurity F and diclofenac, 

Caladation of percentage contents: 

— correction factors : multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity A = 0.7; impurity F = 0.3; 

— for each impurity, use the concentration of diclofenac in 
reference solution (a). 

Limits: 

— impurities A, F: for each impurity, maximum 
0.15 per cent; 

— unspecified imp unties: for each impurity, maximum 
0.10 per cent; 

— toted: maximum 0.4 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2,4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in 20 mL of methanol R. The solution 
complies with test H. Prepare the reference solution using 
lead standard solution (1 ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) R with methanol R, 

Loss on drying (2,2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Dissolve 0.250 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiometrically (2.2.20)* 

1 mL of 0.J M perchloric acid is equivalent to 33.42 mg 
ofC, 4 H 1{1 Cl 2 KN0 2 . 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 
Specified impurities A, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for olher/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO, 
Control of impurities in substances for pharmaceutical use): B t C f 
A E 



A. 1 -(2,6-dichlorophenyl)-1,3-dihydrO"2ff-indoL2-one 3 



B. 2-[ (2,6-dichlorophenyI)amino]benzaldehyde, 



C, [2- [ (2,6-dichlorophenyl) amino] phenyl] me th anol, 



D. [2-[(2-bromo-6-chlorophenyI)arnino]phenyl]acetic acid, 



E. 1 ) 3-dihydro-2f/-tndoL2*one J 



F* iV-(4-ehloropheny i) -2-( 2,6-dichloro phenyl)acetamide. 

- _ PhEur 


Diclofenac Sodium 

(Ph, Bur. monograph 1002) 



C l4 H, 0 Cl a NNaO 2 318,1 15307-79-6 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory'. 

Preparations 

Pro longed-release Diclofenac Capsules 
Gastro*rcsistani Diclofenac Tablets 
Prolonged-ml ease Diclofenac Tablets 

PhEut __ 

DEFINITION 

Sodium [ 2- [ (2,6-dichloropheny 1) amino] pbe nyl ] acet ate. 

Content 

99,0 per cent to tOLQ per cent (dried substance). 
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CHARACTERS 

Appearance 

White or slightly yellowish, slightly hygroscopic, crystalline 
powder. 

Solubility 

Sparingly soluble in water, freely soluble in methanol, soluble 
in ethanol (96 per cent), slightly soluble in acetone. 

mp 

About 280 C, with decomposition, 

IDENTIFICATION 

First identification: A, D. 

Second identification B } C, D 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison diclofenac sodium CRS. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of diclofenac sodium CRS 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of indonmacin R in 
reference solution (a) and dilute to 2 mL with reference 
solution (a). 

Plate TLC silica gel GF 234 plate R. 

Mobile phase concentrated ammonia /?, methanol R b ethyl 
acetate R (10:10:80 VIVIV)* 

Application 5 pL. 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and ske to the principal 
spot in the chromatogram obtained with reference 
solution (a), 

C. Dissolve about 10 mg in 10 mL of ethanol (96 per cent) R. 
To 1 mL of this solution add 0,2 mL of a mixture, prepared 
immediately before use, of equal volumes of a 6 gU solution 
of potassium femeyanide R and a 9 g/L solution of ferric 
chloride R. Allow to stand protected from light for 5 min. 

Add 3 mL of a 10 g/L solution of hydrochloric acid R- Allow 
to stand, protected from light, for 15 min. A blue colour 
develops and a precipitate is formed. 

D. Dissolve 60 mg in 0.5 mL of methanol R and add 0,5 mL 
of water R. The solution gives reaction (b) of sodium (2.3. /). 

TESTS 

Appearance of solution 

The solution is clear (2,2,/) and its absorbance (2.2.25) at 
440 nm is not greater than 0.05, 

Dissolve 1,25 g in methanol R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 2,0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 10,0 mL with the mobile phase. 


Reference solution (b) Dissolve the contents of a vial of 
diclofenac for system suitability CRS (containing impurities A 
and F) in 1.0 mL of the mobile phase. 

Column : 

— size: l - 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 34 volumes of a solution containing 0.5 g/L 
of phosphoric acid R and 0,8 g/L of sodium dihydrogen 
phosphate /?, previously adjusted to pH 2.5 with phosphoric 
acid /?, and 66 volumes of methanol R. 

Flow rate 1.0 mlrinin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time 1.6 times the retention time of diclofenac. 
Identification of impurities Use the chromatogram supplied 
with diclofenac for system suitability 1 CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and F. 

Relative retention With reference to diclofenac (retention 
time = about 25 min): impurity A = about 0.4; 
impurity' F == about 0.8, 

System suitability: reference solution (b): 

— resolution: minimum 4,0 between the peaks due to 
impurity F and diclofenac. 

Calculation of percentage contents: 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor 
impurity A = 0.7; impurity F = 0.3; 

— for each impurity, use the concentration of diclofenac in 
reference solution (a). 

Limits: 

— impurity A: maximum 0,2 per cent; 

— impurity F: maximum 0.15 per cent; 

— unspecified impurities: for each impurity’, maximum 
0,10 per cent; 

— total: maximum 0.4 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2.48) 

Maximum 10 ppm. 

Dissolve 2,0 g in 20 mL of methanol R. The solution 
complies with rest H. Prepare the reference solution using 
lead standard solution (l ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) R with methanol R. 

Loss on drying (2.2,32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 ' C for 3 h, 

ASSAY 

Dissolve 0.250 g in 60 mLof anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid> determining the end-point 
p oten riometric ally (2.2.20 ) . 

l mL of 0.1 M perchloric acid is equivalent to 31,81 mg 
of C^HioCljNNaOj, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
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(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B> C, 
D, R 



Dicloxacillin Sodium 

(Ph* Fur. monograph 0663) 


*** 

* * 

k * 

■k. * 

*** 



h 2 o 


A. l-(2 J 6-dichlorophenyl)-l J 3-dihydro-2//-mdol-2-one J 



B. 2- [ (2 j 6-dichlorophe ny 1) amino] benzal dehyde, 



E. l 3 3-dihydro-2//-indoI-2-one, 



F. N- (4-chloropheny I) -2-(2 3 6-dichloro phenyl) aceta mi de * 

______ PhEur 


C 1 9 H t a CI 2 N 3 Na0 5 S 3 H 2 Q 510.3 13412-64-1 

Action and use 
Penicillin antibacterial 

Pn Eur ________ 

DEFINITION 

Sodium (2S, 5E,6E)-6“[[[3-{2 3 6-dichIorophenyl)-5- 
methyHsoxazol-4-yl] carbonyl] ammo]-3,3-dimethyl-7-oxo-4- 
thia- 1 -azabicydo [3.2.0] heptane- 2 -carb oxyla te monohydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water, soluble in ethanol (96 per cent) and 
in methanol. 

IDENTIFICATION 

First identification A, D 
Second identification B } C, D 

A. Infrared absorption spectrophotometry (2. 2.24). 

Preparation Discs. 

Comparison dicloxacillin sodium CRS. 

B. Thin-layer chromatography (2.2,27), 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water R . 

Reference solution (a) Dissolve 25 mg of dicloxacillin 
sodium CRS in 5 mL of water R. 

Reference solution (b) Dissolve 25 mg of doxacillin 

sodium CRS, 25 mg of dicloxacillin sodium CRS and 25 mg of 

fiucloxacillm sodium CRS in 5 mL of water R, 

Plate TLC silanised silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a 154 g/L solution of ammonium acetate R adjusted to pH 5.0 
with glacial acetic acid R, 

Application 1 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b); 

— the chromatogram shows 3 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0.05 mL of water R 
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and add 2 mL of sulfuric acid-formaldehyde reagent R< Mix the 
contents of the tube by swirling; the solution is slightly 
greenish-yellow. Place the test-tube in a water-bath for 
1 mini a yellow colour develops. 

D* It gives reaction (a) of sodium {23A), 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25*0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.21) and its absorbance (2225) at 
430 am is not greater than 0.04. 

pH (223) 

5.0 to 7.0 for solution $* 

Specific optical rotation (2.2*7) 

+ 128 to + 143 (anhydrous substance). 

Dissolve 0.250 g in water R and dilute to 25.0 mL with the 
same solvent* 

Related substances 

Liquid chromatography (2.2,29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50*0 mL with 
the mobile phase* 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of dicloxacillin 
sodium CRS in the mobile phase and dilute to 50.0 mL with 
the mobile phase* Dilute 5*0 mL of this solution to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of test solution (b) to 
50*0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of flucbxaciUm 
sodium CRS and 5 mg of dkloxadUin sodium CRS in the 
mobile phase, then dilute to 50.0 mL with the mobile phase* 
Column: 

— size. I - 0.25 m, 0 “ 4 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm)* 

Mobile phase Mix 25 volumes of acetonitrile R and 75 volumes 
of a 2.7 g/L solution of potassium dihydrogen phosphate R 
adjusted to pH 5.0 with dilute sodium hydroxide solution R 
Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of test solution (a) and reference solutions (b) 
and (c). 

Run time 5 times the retention time of dicloxacillin. 

Retention time Dicloxacillin = abour 10 min* 

System suitability: reference solution (c): 

— resolution: minimum 2.5 between the peaks due to 
flucloxadllin (l w peak) and dicloxacillin (2 nd peak). 

Limits : 

— impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5 per cent); 

— disregard limk, 0*05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 percent)* 


Af,fV-Dimethylaniline (2.4.26, Method B) 

Maximum 20 ppm. 

2-Ethylhexanoic acid {2.438) 

Maximum 0.8 per cent mfm. 

Water (2.532) 

3,0 per cent to 4.5 per cent, determined on 0,300 g. 
Pyrogens (2.6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of pyrogens* it complies with the test for pyrogens* 
Inject per kilogram of the rabbit 's mass 1 mL of a solution in 
water for injections R containing 20 mg of the substance to be 
examined per millilitre. 

ASSAY 

Liquid chromatography ( 23.29) as described in the test for 
related substances with the following modifications. 
injection Test solution (b) and reference solution (a)* 

System suitability: reference solution (a); 

— repeatability*: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

STORAGE 

In an airtight container at a temperature not exceeding 
25 ’€* If the substance is sterile, score in a sterile, airtight, 
tamper-proof container. 

IMPURITIES 



A. R = CO^H: (4S)-2-[carboxy[[[3-(2,6-dichloropheny l)-5- 
methylisoxazoM-yl] carbonyl] amino]methylJ-5,5- 
dimethylthiazolidine-4-carboxylic add (penidlloic adds of 
dicioxadUin), 

B. R = H: (2/?*S,4*S)-2-[ ([ [ 3- (2,6-dichloropheny 1)-5 - 
methyl isoxazol -4-v 1] carbonyl] amino] methyl] -5,5- 
dimethylthiazolidine-4-carboxylic acid (peoilloic acids of 
didoxadllin). 



H H 


C. (25, 51?,6 R) -6-a mino-3,3 -dim e thy 1-7- oxo-4-thia-1 - 
aza bicycl o [ 3.2 * 0] heptane- 2 -carboxylic add 
(6~aminopenicillanic acid), 



Ch 3 


D* 3-(2,6-di chloroph eny 1)- 5 -methyl isoxazole-4-carboxylic 
add. 

__ _ ___ PftEur 
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Dicycloverine Hydrochloride 

(Ph. Eur. monograph 1197) 



Action and use 

Anticholinergic. 

Preparations 

Dicycloverine Oral Solution 
Dicycloverine Tablets 


# * 

* ★ 

* * 

*** 


PhEur _ 

DEFINITION 

Dicycloverine hydrochloride contains not less than 
99,0 per cent and not more than the equivalent of 
10L0 per cent of 2-(diethylamino)ethyl bicyclohexyl-1- 
carboxylate hydrochloride* calculated with reference to the 
dried substance. 

CHARACTERS 

A white or almost white* crystalline powder* soluble in water* 
freely soluble in alcohol and in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 
First identification A, D 
Second identification R, D 

A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
dicycloverine hydrochloride CRS. Examine the substances 
prepared as discs using potassium chloride if, If the spectra 
obtained show differences, dissolve the substance to be 
examined and the reference substance separately in acetone R, 
evaporate to dryness and record new spectra using the 
residues. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position* colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (b). 

G. To 3 mL of a 1.0 g/L solution of sodium laurihulfate R add 
5 mL of methylene chloride R and 0,05 mL of a 2.5 g/L 
solution of methylene blue R, mix gently and allow to stand; 
the lower layer is blue. Add 2 mL of a 20 g/L solution of the 
substance to be examined* mix gently and allow to stand; 
the upper layer is blue and the lower layer is colourless. 

D. It gives reaction (a) of chlorides (2, 3A), 

TESTS 

pH (22.5) 

Dissolve 0,5 g in water R and dilute to 50 mL with the same 
solvent. The pH of the solution is 5,0 to 5,5. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using a 
suitable silica gel as the coating substance. 

Test solution (a) Dissolve 0.25 g to the substance to be 
examined in methanol R and dilute to 5 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 50 mL 
with methanol R. 


Reference solution (a) Dilute 1 mL of test solution (b) to 
10 mL with methanol R. 

Reference column (b) Dissolve 10 mg of dicycloverine 
hydrochloride CRS in methanol if and dilute to 10 mL with the 
same solvent. 

Reference solution (c) Dissolve 5 mg of tmpicamide CRS in 
reference solution (b) and dilute to 5 mL with the same 
solution. 

Apply separately to the plate 10 jiL of each solution. Develop 
over a path of 15 cm using a mixture of 5 volumes of 
concentrated ammonia R, 10 volumes of ethyl acetate R, 

10 volumes of water R and 75 volumes of pwpanol R. Dry the 
plate in a current of warm air. Spray with dilute potassium 
iodobismuihate solution R. Any spot in the chromatogram 
obtained with test solution (a), apart from the principal spot* 
is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The test 
is not valid unless the chromatogram obtained with reference 
solution (c) shows two clearly separated spots. 

Loss on drying ( 2.2.32 ) 

Not more than 1,0 per cent* determined on 1.000 g by 
drying in an oven at 105 °C. 

Sulfate d ash (2 4.14) 

Not more than 0.1 per cent* determined on L0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 5.0 mL of 0.01 M 
hydrochloric acid and 50 mL of alcohol if. Carry out a 
potentiometric titration (2.2.20), using 0.1 M sodium 
hydroxide. Read the volume added between the two points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 34.60 mg of 

c 19 h 36 cino 2 . 

IMPURITIES 


/ V C0 ? H 



A. bicyclohexyl-1-carboxylic add. 


Ph But 


Didanosine 


(Ph. Eur. monograph 2200) 



it 
★ 
★. 


* 

* 


69655-05-6 


Action and use 

Nucleoside reverse transcriptase inhibitor; antiviral (HIV), 
PhEur ____ 

DEFINITION 

9-(2 J 3-Dideoxy-P-r>-^/> i rer^pentofuranosyi)-1 *9-dihydro-6//- 
purin-6-one (2 '*3 '-dideoxyinosine) ■ 

Content 

93.5 per cent to 101.0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Sparingly soluble in water* freely soluble in dimethyl 
sulfoxide, slightly soluble in methanol and in ethanol 
(96 per cent)* 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 

Com pan son didanosine CRS. 

B. Specific optical rotation (2.2.7): -28.2 to -24*2 
(anhydrous substance)* 

Dissolve 0.100 g in water R and dilute to 10.0 mL with the 
same solvent* 

TESTS 

Related substances 

Liquid chromatography (2.2. 29). Prepare the solutions 
immediately before use. 

Solvent mixture Mix 8 volumes of mobile phase B and 
92 volumes of mobile phase A. 

Tm solution Dissolve 25.0 mg of the substance to be 
examined in 50.0 mL of the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5.0 mg of didanosine 
impurity A CRS in the solvent mixture and dilute to 
300.0 mL with the solvent mixture. Dilute L0 mL to 
20.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of didanosine for system 
suitability CRS (containing impurities A to F) in the solvent 
mixture and dilute to 10 mL with the solvent mixture. 
Reference solution (d) Dissolve 5 mg of didanosine 
impurity G CRS in the solvent mixture and dilute to 100 mL 
with the solvent mixture. Dilute 1 mL to 20 mL with the 
solvent mixture. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— phase: base-deactivated octadecylsifyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: mix 8 volumes of methanol R and 

92 volumes of a 3.86 g/L solution of ammonium acetate R 
adjusted to pH 8.0 with concentrated ammonia R\ 

— motile phase R: mix 30 volumes of methanol R and 

70 volumes of a 3.86 g/L solution of ammonium acetate R 
adjusted to pH 8.0 w ith concentrated ammonia R; 


Time 

(min) 

Mobile phaie A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 18 

m 

0 

Lfl - 25 

100*0 

0 * 100 

25 * 45 

0 

LOO 

45 - 50 

0* LOO 

too*o 

50-60 

L00 

0 


Flow rate 1.0 mL min. 

Detection Spectrophotometer at 254 nm. 
Injection 20 |iL. 


Identification of impurities Use the chromatogram supplied 
with didanosine for system suitability) CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A to F and use the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity G. 

Relative mention With reference to didanosine (retention 
time - about 13-15 min); impurity A = about 0.3; 
impurity B = about 0.4; impurity C “ about 0.44; 
impurity D = about 0.48; impurity E = about 0.5; 
impurity F — about 0.8; impurity G = about 1 . 6 . 

System suitability: reference solution (c): 

— resolution: minimum 2.5 berween the peaks due to 
impurity C and impurity' D. 

Limits: 

— impurity A\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— impurities C, A A F, G: for each impurity, not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L 0 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

1 .0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5 JZ) 

Maximum 2.0 per cent, determined on 0.500 g. 

Sulfated ash (2.4.14) 

Maximum 0 .1 per cent, determined on 1 0 g. 

ASSAY 

Dissolve 0.200 g in 50 mL of glacial acetic acid R. Titrate 
with 0.1 M perchloric acid, determining the end-point 
p otentiome trically ( 2 . 2 . 20) . 

I mL of 0.1 M perchloric acid is equivalent to 23.62 mg 
Of C 10 H 12 N 4 O 3 . 

IMPURITIES 

Specified impurities A* B* C, D, E> F, G 
Other detectable impurities (the following substances w ould, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): H. I. 


o 



A. L7-dihydro-6H-purin-6-one (hypoxanthine), 
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o 



FT R 


B, R = R' - OH: 9-|i-i>-ribofumnosyl-l39-dihydro-6//-purin- 
6-one (inosine), 

C. R - H, R' - OH: 9-(2-deoxy-^D-£j^ffiro-pentafuranQ£yl)- 
1,9H5ihydro-6//-purin-6-one (2 '-deoxyinosine), 

D, R = OH, R' = H: 9-(3-deoxy-{3-D~^r/*r(?-p€ntofuranosyl)- 
1 > 9-dihydro-6//-purin-6-one (3 '-deoxyinosine) 3 

E. R + R' = O: 9-(2,3-anhydro-|3“i>ribofiiranosyl)-i > 9- 
dih yd ro-6//-purin- 6-one (2 \ 3 * -anhydroinosine) , 


Dienogest 

(Ph. Eur : monograph 2732) 



C 20 H 2 ,NO 2 311,4 65928-58-7 

Action and use 

Progestogen. 

PhEur __ 


0 



F. 9 -(2,3~dideoxy-f^D-£iycem-pent-2-enofuranosyl) -1,9- 
dihydro-6H-purin-6-one (2' ,3 '-dideoxy-2 ', 3 
d id ehyd roinos ine), 



G, R = OH: 9-(2,3-dideoxy-p-i>£/>mtt-pentoftiranosyl)-9//~ 
purin-6-amine (2 ', 3' -dideoxyadenosine) > 

H. R = H: 9-(23,5-trideoxy-^i>^fycero-pentofiiranosyl)-9//- 
purin-6-amme (2', 3', 5' -tndeoxy adenosine), 



1. 9-{ 2,3-dideoxy-[i-D-^^n> pem-2 -enofuranosyl) -9H-pu rin - 
6-amine (2',3'-dideoxy* 2'* -didehydroadcnosine). 

-- PhEif 


DEFINITION 

(17-Hydro xy-3-oxoestra“4j9“dien-17a-yI)acetomtrile, 

Content 

98.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White, almost white or slightly yellow, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in methylene 
chloride, slightly soluble in methanol, 

IDENTIFICATION 

A. Specific optical rotation (see Tests), 

B. Infrared absorption spectrophotometry' (2,2.24)* 
Comparison dienogest CRS. 

TESTS 

Specific optical rotation (2*2.7) 

“352 to “344 (dried substance). 

Dissolve 0,125 g in methanol R2 and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Cany out the test protected 
from light. 

Solvent mixture acetonitrile Rl, water for chromatography R 
(40:60 ViV), 

Test solution (a) Dissolve 20 mg of the substance to be 
examined in 8 mL of acetonitrile R1 and dilute to 20.0 mL 
with water R. 

Test solution (b) Dissolve 30,0 mg of the substance to be 
examined in 40 mL of acetonitrile RI and dilute to 100,0 mL 
with water R. Dilute 5,0 mL of the solution to 25,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 2.5 mg of dienogest for system 
suitability CRS (containing impurity F) in 2 mL of 
acetonitrile Rl and dilute to 5.0 mL with water R. 

Reference solmion (b) Dilute 1,0 mL of test solution (a) to 
100,0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 30.0 mg of dienogest CRS in 
40 mL of acetonitrile Rl and dilute to 100,0 mL with water R , 
Dilute 5.0 mL of the solution to 25.0 mL with the solvent 
mixture. 

Column: 

— size* l ~ 0,15 m 3 0 = 4,6 mm; 

— stationary! phase: end-capped extra-dense bonded octadecyhilyl 
silica gel for chromatography R (3,5 pm); 
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— temperature: 35 X. 

Mobile phase: 

— mobile phase A: acetonitrile R1 , water for chromatography R 
(10:90 V(V)i 

— mobile phase B: water for chromatography R, acetonitrile R1 
(10:90 VfV); 


by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): A, B, 
C, D, E, F, G, H> /, X K U M, 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV) 

(percent VfV) 

0-3 

90 

10 

3-53 

90-M0 

10 *9G 



Flow rate L0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 15 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with dienogest for system suitability’ CRS and the chromatogram 
obtained with reference solution (a) to identify' the peak due 
to impurity F. 

Relative retention With reference to dienogest (retention 
time = about 19 min): impurity F = about 1.1. 
suitability: reference solution (a): 

— resolution: minimum 4*0 between the peaks due to 
dienogest and impurity F* 

Calculation of percentage contents: 

— for each impurity, use the concentration of dienogest in 
reference solution (b)* 

Limits: 

— unspecified impurities: for each impurity, maximum 
0*10 per cent; 

— total: maximum 0*5 per cent; 

— reporting threshold: 0.05 per cent. 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 X for 3 h. 

Sulfa ted ash ( 2,4,14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Liquid chromatography ( 2,2,29 ) as described in the test for 
related substances with the following modifications. 

Mobile phase: 


A , (11,17-dihydroxy-3-oxoestra-4,9-dien- J 7a-yl) acetonitrile, 


B. estra^O-diene^n-dione, 


C, [n-hydroxy^-oxoestra^ClOhOdt)-dien-l7a- 
yl] acetonitrile, 


D. [17Lhydroxyspiro[l,3-djoxoian”2 s 3 f *cstra‘^ r (10 ; )j9'(l l'}~ 
dien] -17 Vyl] acetonitrile, 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV) 

(per cent VfV) 

0-3 

75 

25 

3- 14 

75 ■* 25 

25 *75 






Detection Spectrophotometer at 215 nm. 

Injection Test solution (b) and reference solution (c). 
Retention time Dienogest = about 9 min. 

Calculate the percentage content of CaoH^NOs taking into 
account the assigned content of dienogest CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities anchor 


E. [17-hydroxy-3,3-dimethoxyestra-5(10) s 9(I l)-dkn-l7a- 
y!J acetonitrile, 



F* (17-hydroxy-3-oxoestr-4-en-17a-yl)acetonitrile, 
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G. [3,17-dihydrGxyestra-i,3,5(10),9(i l)-tetraen-Hex¬ 
yl] acetonitrile* 


Diethyl Phthalate 

(Ph. Eur: monograph 0897) 



H. [3 5 17-dihydroxyestra-l *3,5 (10)-trial-17oc-yI] acetonitrile, 


I. [ 17-hydmxy-3-oxoestr-5(l 0)-en-17 a-yl] acetonitrile, 


K* (11 -hydroperoxy-17-hydroxy-3-oxoesrra-4,9-dien-17 a- 
yl) acetonitrile, 


L, spiro[l,3-dk>xolan-2,3'-estrao'(10') 3 9'(l 1 ; )-dien]-17'- 
one. 


M, (4-bromo-17 -hydroxy- 3 -oxoestra-4 , 9 -di en -17 a- 
yl) acetonitrile. 


C 12 H E4 0 4 222.2 84-66-2 

Action and use 

Excipient* 

Ph Ear _____ 

DEFINITION 

Diethyl benzene-1, 2-di carboxyl ate* 

Content 

99*0 per cent m/m to 10L0 per cent mlm. 

CHARACTERS 

Appearance 

Clear, colourless or very slightly yellow, oily liquid. 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent). 

IDENTIFICATION 

Pint identification B f C. 

Second identification A, D, E, 

A, Relative density (2*2,5); 1.117 to 1.121. 

B. Refractive index (2.2*6): 1.500 to 1.505. 

C Infrared absorption spectrophotometry (2.2. 24), 

Preparation Thin films. 

Comparison diethyl phthalate CRS. 

D* Thin-layer chromatography (2,2*27), 

Test solution Dissolve 50 mg of the substance to be examined 
in ether R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 50 mg of diethyl phthalate CRS in 
ether R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel GF 2 $4 plate R. 

Mobile phase heptane jR, ether R (30:70 V/V). 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 run. 

Results The principal spot in die chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

E. To about 0,1 mL add 0,25 mL of sulfuric acid R and 
50 mg of resorcinol R . Heat on a w'ater-bath for 5 min* Allow 7 
to cool Add 10 mL of water R and 1 mL of strong sodium 
hydroxide solution R. The solution becomes yellow or 
brownish-yellow and shows green fluorescence. 

TESTS 

Appearance 

The substance to be examined is clear (2,2* J) and not more 
intensely coloured than reference solution Y & (2.2.2, 

Method II). 


PhEvr 





J. [17-hy droxy-3-methoxyestra-1,3,5 (10)-men-17 a- 
ylj acetonitrile, 
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Acidity 

Dissolve 20,0 g in 50 mL of ethanol (96 per cent) R previously 
neutralised to phenolphihalcin solution Rl. Add 0-2 mL of 
phenolphthakm solution Rl. Not more than 0,1 mL of 0.1 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Related substances 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 60 rng of naphthalene R in 
methylene chloride R and dilute to 20 mL with the same 
solvent. 

Test solution (a) Dissolve L0 g of the substance to be 
examined in methylene chloride R and dilute to 20,0 mL with 
the same solvent. 

Test solution (b) Dissolve 1.0 g of the substance to be 
examined in methylene chloride R , add 2.0 mL of the internal 
standard solution and dilute to 20,0 mL with methylene 
chloride R. 

Reference solution To t.O mL of test solution (a) add 10.0 mL 
of the internal standard solution and dilute to 100,0 mL with 
methylene chloride R , 

Column: 

— material: glass; 

— size / = 2 m } 0 = 2 mm; 

— stationary phase: silanised diammaceous earth for gas 
chromatography R (150-180 pm) impregnated with 
3 per cent m/m of polymethylphenyhiloxane R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mL min. 

Temperature: 

— column: 150 a C; 

— injection port and detector 225 C. 

Detection Flame ionisation. 

Injection 1 pL, 

Run time 3 limes the retention time of diethyl phthalate. 
Elution order Naphthalene, diethyl phtalate. 

System suitability: 

— resolution: minimum 10 between the peaks due to 
naphthalene and diethyl phthalate in the chromatogram 
obtained with the reference solution; 

— in the chromatogram obtained with test solution (a), there 
is no peak ivith the same retention time as the internal 
standard. 

Limit. 

— total : calculate the ratio (/?} of the area of the peak due to 
diethyl phthalate to the area of the peak due to the 
interna] standard from the chromatogram obtained with 
the reference solution; from the chromatogram obtained 
with test solution (b), calculate the ratio of the sum of the 
areas of any peaks, apart from the principal peak and the 
peak due to the internal standard, to the area of the peak 
due to the internal standard: this ratio is not greater than 
R (1.0 per cent). 

Water (2.5.12) 

Maximum 0.2 per cent, determined on 10,0 g, 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Introduce 0.750 g into a 250 mL borosilkatc glass flask. 

Add 25-0 mL of 0.5 M alcoholic potassium hydroxide and a few 
glass beads. Boil in a water-bath under a reflux condenser for 
1 h. Add 1 mL of phenolphthalein solution Rl and titrate 
immediately with 0.5 M hydrochloric add. Cany out a blank 


titration. Calculate the volume of 0.5 M alcoholic potassium 
hydroxide used in the saponification, 

1 mL of 0.5 M alcoholic potassium hydroxide is equivalent to 
55,56 mg of C 12 Hj 4 0 4 . 

STORAGE 

In an airtight container. 


PhEur 


Diethylamine Salicylate 


Et a NH 


COOH 



C„H l7 N0 5 211.3 4419-92-5 

Action and use 

Counter-irritant. 

Preparation 

Diethylamine Salicylate Cream 

DEFINITION 

Diethylamine Salicylate contains not less than 99,0% and not 
more than 101,0% of C^H^NOi, 

CHARACTERISTICS 

White or almost white ciystals. 

Very soluble in water, freely soluble in ethanol (96%). 

IDENTIFICATION 

A. The infrared absorption spectrum y Appendix II A, is 
concordant with the reference spectrum of diethylamine 
salicylate (RS 099). 

B. To 0,2 g add 5 mL of 1M sodium hydroxide^ heat to boiling 
point, cool and acidify with 2 m hydrochloric acid ; a white 
precipitate is produced. The melting point of the precipitate, 
after recrystallisation from water and drying at 105 , is about 
160'\ Appendix V A. 

TESTS 

Acidity 

Dissolve 2 g in 25 mL of water and titrate with 0.1 m sodium 
hydroxide VS using phenol red solution as indicator. Not more 
than 0.2 mL of 0.1 m sodium hydroxide VS is required to 
change the colour of the solution. 

CUmty r and colour of solution 

A 50% w/v solution is clear , Appendix IV A, and not more 
intensely coloured than reference solution BY$, Appendix IV B, 
Method II, 

Melting point 

100 to I02 } Appendix V A. 

Sulfate 

0,6 g complies with the limit test for sulfates, Appendix VII 
(250 ppm). 

Loss on drying 

When dried at 60* for 3 hours, loses not more chan 0.1% of 
its weight. Use 1 g. 

ASSAY 

Carry out Method I for non-aqueous titration , 

Appendix VUI A, using 0.4 g and /-naphiholbenzein solution 
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as indicator. Each mL of Q.Ht perchloric acid VS is equivalent 
to 21.13 mg: of C n H 1 7N0 3 . 

STORAGE 

Diethyl amine Salicylate should be protected from light. 

It should not be allowed to come into contact with iron or 
iron salts. 


Diethylcarbamazine Citrate 

(Ph* Eur. monograph 0271) 

O 

N^N 

^CH 3 

C 16 H 29 N 3 O s 391.4 

Action and use 

An tihelminthi c. 

Preparation 

Diethylcarbamazine Tablets 

_ 

DEFINITION 

A^-Diethyl-4-methylpiperazine-l -carboxamide dihydro gen 
2 -hyd roxvpropane -1,2,3 - tricarboxy late. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, slightly 
hygroscopic. 

Solubility 

Very soluble in water, soluble in ethanol (96 per cent), 

practically insoluble in acetone. 

mp; about 138 °C, with decomposition. 

IDENTIFICATION 

Fmt identification A, C 
Second identification B, C. 

A. Infrared absorption spectrophotometry (2.2*24). 
Comparison diethylcarbamazine citrate CRS. 

B. Examine the chromatograms obtained in the test for 
impurities A and B. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve 0.1 g in 5 mL of water R* The solution gives the 
reaction of citrates (2.3.1), 

TESTS 
Solution S 

Shake 2.5 g with water R until dissolved and dilute to 25 mL 
with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2A) and not more intensely coloured than 
reference solution BY b (2*2*2, Method If). 

Impurities A and B 

Thin-Iayer chromatography (2. 2,27)* 


nu 

H0 * C 'v^^ C °2 H 


1642-54-2 


Test solution Dissolve 0.5 g of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 0.1 g of diethykarbamazine 
citrate CRS in methanol R and dilute to 2,0 mL with the same 
solvent. 

Reference solution (h) Dissolve 10 mg of meihylpiperazine R 
(impurity A) in methanol R and dilute to 100 mL with the 
same solvent. 

Reference solution (c) Dissolve IQ mg of dimethylpiperazine R 
(impurity B) in methanol R and dilute to 100 mL with the 
same solvent. 

Plate TLC silica gel plate R* 

Mobile phase concentrated ammonia /?, methyl ethyl ketone R, 
methanol R (5:30:65 VIViV)* 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying hi 100-105 C. 

Detection Expose to iodine vapour for 30 min. 

Retardation factors Impurity A - about 0.2; 
impurity B = about 0.5. 

Limits: 

— impurity A: any spot due to impurity A is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— impurity B: any spot due to impurity' B is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (c) (0.2 per cent). 

Related substances 

Liquid chromatography (2*2*29). 

Solution A Dissolve 31.2 g of potassium dihydrogen phosphate R 
in water R and dilute to 1000 mL with the same solvent. 

Test solution (a) Suspend 0.30 g of the substance to be 
examined in solution A and dilute to 100 mL with 
solution A. Filter or centrifuge and use the clear filtrate or 
supernatant. 

Test solution (b) Dissolve 10.0 mg of the substance to be 
examined in solution A and dilute to 100.0 mL with 
solution A. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with solution A. Dilute 1.0 mL of this solution to 
10.0 mL with solution A. 

Reference solution (b) Dissolve 10 mg of curie acid R in 
solution A and dilute to 10 mL with solution A. 

Reference solution (c) To 3 mL of test solution (a) add 0,5 mL 
of strong hydrogen peroxide solution R and maintain at 80 G 
for 3 h. Dilute to 100 mL with solution A. 

Reference solution (d) Dissolve 5,0 mg of diethylcarbamazine 
curate CRS in solution A and dilute to 50.0 mL with 
solution A. 

Column: 

— size: l = 0.15 m, 0 * 3.9 mm; 

— stationary’ phase : end-capped octadecylsifyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 100 volumes of methanol R2 and 
900 volumes of a 10 g/L solution of potassium dihydrogen 
phosphate R . 

Flow rate 0.8 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Run time Twice the retention time of diethylcarbamazine, 
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Identification of impurities Use ihe chromatogram obtained 
with reference solution (b) to identify the peak due to the 
citrate. 

Relative retention With reference to diethylcarbamazine 
(retention time = about 7 min): citrate = about 0,2; 
degradation product - about 1 *6. 

System suitability: reference solution (c): 

— resolution : minimum 5 between the peaks due to 
diethylcarbamazine and the degradation product. 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard the peak due to the citrate. 

Heavy metals (2,4.5) 

Maximum 20 ppm. 

12 mL of solution $ complies with test A, Prepare the 
reference solution using 10 mL of lead standard solution 
(2 ppm Pb) R. 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on LOGO g by drying 
in vacuo at 60 C for 4 h, 

Sul fated ash (2.4. 14) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 
injection 20 jiL of test solution (b) and reference solution (d). 
Calculate the percentage content of C 16 H 2 qNj 0 8 from the 
declared content of diethylcarbamac tie citrate CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B 


h 3 c 


A. R = H: 1-methylpipcrazine, 

B. R = CH 5 : 1 jds-dimethylpiperazine. 

__-__ PhEut 


Diethylene Glycol Monoethyl Ether *** 

* 

(Ph. Eur. monograph 1198) * 


CeHnO, 134,2 111-90-0 

Action and use 

Excipient. 

PhElt ____ 

DEFINITION 

2“(2-Ethoxyethoxy)ethanolt produced by condensation of 
ethylene oxide and alcohol 9 followed by distillation. 

CHARACTERS 

Appearance 

Clear, colourless, hygroscopic liquid. 

Solubility 

Miscible with water, with acetone and with alcohol, miscible 
in certain proportions with vegetable oils, not miscible with 
mineral oils. 

Relative density 
About Q.991. 

IDENTIFICATION 

A. Refractive index (2.2.6): L426 to 1.428. 

B. Infrared absorption spectrophotometry (2,2.24), 
Comparison Ph. Eur . reference spectrum of diethylene glycol 
monoethyl ether , 

TESTS 

Acid value (2.5.1) 

Maximum 0,1. 

Mix 30.0 mL with 30 mL of alcohol R previously neutralised 
with 0.1 M potassium hydroxide using phaiolplnhakin 
solution R as indicator. Titrate with 0.01 M alcoholic potassium 
hydroxide. 

Peroxide value (2.5,5) 

Maximum 8.0, determined on 2.00 g. 

Related substances 

Gas chromatography (2.2.28). 

Internal standard solution Dilute LOO g of decane R to 
100.0 mL with methanol R . 

Test solution To 5,00 g of the substance to be examined, add 
0.1 mL of the internal standard solution and dilute to 
10,0 mL with methanol R. 

Reference solution (a) Dilute 25.0 mg of ethylene glycol 
monomethyl ether J? 3 80,0 mg of ethylene glycol monoethyl 
ether R, 0.310 g of ethylene glycol R and 0.125 g of diethylene 
glycol R to 100.0 mL with methanol R. To 1.0 mL of this 
solution add 0.1 mL of the internal standard solution and 
dilute to 10.0 mL with methanol R. 

Reference solution (b) Dilute 25,0 mg of ethylene glycol 
monoethyl ether R and 25,0 mg of ethylene glycol R to 
100,0 mL with methanol R !, Dilute LO mL of this solution to 
5.0 mL with methanol R. 

Reference solution (c) Dilute 1,00 g of the substance to be 
examined to 100.0 mL with methanol R. To 1.0 mL of this 
solution add 0,1 mL of the internal standard solution and 
dilute to 10.0 mL with methanol R. 

Column: 

— material: fused silica, 

— rise: l = 30 m, 0 = 0.32 mm, 


*** 
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— stationary phase: 

poly(cyanopmpyl) (7) (phenyl) (7) (methyl) (86) siloxane R 
(film thickness 1 pm). 

Carrier gas nitrogen for chromatography R or helium for 
chromatography R. 

Flmv rate 2*0 mL/min. 

Split ratio 1:80, 

Temperature: 



Time 

{mini 

Temperature 

rc> 

Column 

0-1 

120 


1- 10 

120 -► 225 


10-12 

225 

Injection port 


275 

Detector 


250 


Flow rate 1,1 mL/min. 

Sialic head-space conditions which may be used: 

— equilibration temperature: 80 C, 

— equilibration time : 45 min* 

— transfer line temperature: MO Q C, 

— pressurisation rime : 2 mm, 

— injection time: 12 s. 

Temperature: 



Time 

(min) 

Temperature 

to 

Column 

0-5 

40 


5 - 18 

40 —* 200 

Injection port 


150 

Detector 


250 


Detection Flame ionisation. 
Injection 1,0 mL 


Detection Flame ionisation. 

Injection 0,5 pL, 

Relative mentions With reference to diethylene glycol 
monoethyl ether (retention time = about 4 mb): ethylene 
glycol monomethyl ether - about 0.4; ethylene glycol 
monoethyl ether = about 0.5; ethylene glycol = about 0.55; 
diethylene glycol = about 1.1, 

System suitability’: 

— resolution: minimum 3.0 between the peaks due to 
ethylene glycol monoethyl ether and to ethylene glycol in 
the chromatogram obtained with reference solution (b)» 
signal-w-noise ratio: minimum 3,0 for the peak due to 
ethylene glycol monomethyl ether in the chromatogram 
obtained with reference solution (a), 

Limits (take into account the impurity/internal standard peak 
area ratio): 

— ethylene glycol monomethyl ether, not more than the area of 
the corresponding peak in the chromatogram obtained 
with reference solution (a) (50 ppm), 

— ethylene glycol monoethyl ether, not more than the area of 
the corresponding peak in the chromatogram obtained 
with reference solution (a) (160 ppm), 

— ethylene glycol : not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (620 ppm), 

— diethylene glycol: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (250 ppm), 

— mat, not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.2 per cent)* 

Ethylene oxide 

Head-space gas chromatography (2.2.25). 

Test solution To l .00 g of the substance to be examined in a 
vial, add 50 pL of water R. 

Reference solution To 1.00 g of the substance to be examined 
in a vial, add 50 pL of ethylene oxide solution R4 and close 
tightly. 

Column: 

— material ; fused silica, 

— size: l = 30 m,D = 0*32 mm, 

— stationary phase: 

pdy(cyanopmpyl) (7) (phenyl) (7) (methyl) (86)siloxane R 
(film thickness J pm). 

Carrier gas helium for chromatography R. 


The peak due to ethylene oxide is identified by injecting 
solutions of ethylene oxide of increasing concentration. 
Determine the content of ethylene oxide (ppm) in the 
substance to be examined using the following expression: 

& r — area of the peak due to ethylene oxide in the 
chromatogram obtained with the test solution, 

Ss - area of the peak due to ethylene oxide in the 
chromatogram obtained with the reference 
solution, 

My “ mass of the substance to be examined in the test 
solution, in grams* 

Af s = mass of the substance to be examined in the 
reference solution, in grams, 

C = mass of added ethylene oxide in the reference 
solution, in micrograms. 

Limit: 

— ethylene oxide: maximum 1 ppm. 

Water (2.5.12) 

Maximum 0.1 per cent, determined on 10.0 g. 

STORAGE 

Under an inert gas, in an airtight container. 

LABELLING 

The label states that the substance is stored under an inert 
gas, 

__ PhBur 


Diethylene Glycol Palmitostearate ;***** 

\ ** 

(Ph. Eur. monograph 1415) * 

Action and use 

Excipient* 

PhEtr _ 

DEFINITION 

Mixture of diethylene glycol mono- and dtesters of stearic 
(octadecanoic) and palmitic (hexadecanoic) acids. 

It is produced by esterification of diethylene glycol and 
stearic acid 50 (sec Stearic add (1474)) of vegetable or 
animal origin. 

Content 

— monoesters: 45.0 per cent to 60.0 per cent; 

-— diesters: 35,0 per cent to 55.0 per cent. 
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CHARACTERS 

Appearance 

While or almost white, waxy solid. 

Solubility 

Practically insoluble in water* soluble in acetone and in hot 
ethanol (96 per cent). 

IDENTIFICATION 

A. Melting point (sec Tests). 

B. Composition of fatty acids (see Tests). 

C. It complies with the limit of the assay (monoesters 
content). 

TESTS 

Melting point (2.2.15) 

43 C C to 50 C. 

Acid value (2.5,1) 

Maximum 4,0. 

Iodine value (2.5.4, Method A) 

Maximum 3,0. 

Saponification value (2.5.6) 

155 to 180, determined on 2.0 g. 

Composition of fatty acids (2.4.22, Method A) 

Use the mixture of calibrating substances in Table 2.4.22.-1. 
Composition of the fatty add fraction of the substance: 

— stearic add: 40.0 per cent to 60.0 per cent; 

— sum of contents of palmitic add and stearic add i minimum 
90.0 per cent. 

Free diethylene glycol 

Maximum 2.5 per cent, determined as described in the assay. 

Total ash (2.4, / 6) 

Maximum 0.1 per cent. 

ASSAY 

Size-exclusion chromatography (2.2.20). 

Test solution Into a 15 mL flask, weigh 0.200 g (m). 

Add 5.0 mL of mrahydrofnran R and shake to dissolve. Heat 
gently, if necessary. Reweigh the flask and calculate the total 
mass of solvent and substance (Af). 

Reference solutions Into four 15 mL flasks* u'dgh* 2,5 mg, 

5.0 mg, 10.0 mgand 20.0 mg respectively of diethylene 
glycol R, Add 5.0 mL of tetrahydrofuran R. Weigh the flasks 
again and calculate die concentration of diethylene glycol in 
milligrams per gram for each reference solution. 

Column : 

— stae: / - 0,6 m, 0 = 7 mm, 

— stationary phase: styrene-divinylbenzene copolymer R (5 pm) 
with a pore size of 10 nm. 

Mobile phase tetrahydrofuran R. 

Flow rate 1 mL min. 

Detection Differential reffactometer. 

Injection 40 pL. 

Relative retention With reference to diethylene glycol: 
diesters = about 0.78; monocsters = about 0.84. 

Calculations', 

— free diethylene glycol: from the calibration curve obtained 
with the reference solutions, determine the 
concentration (C) of diethylene glycol in milligrams per 
gram in the test solution and calculate the percentage 
content of free diethylene glycol in the substance to be 
examined using the following expression: 

CxM 


— monoesters: calculate the percentage content of monoesters 
using the following expression: 

ATs xim - D> 

A = area of the peak due to the monoesters, 

B — area of the peak due to the diesters, 

D = percentage content of free diethylene glycol -h 
percentage content of free fatty adds. 

Calculate the percentage content of free fatty adds using the 
following expression: 

I a x 270 
561,1 

l A — add value. 

— diesters: calculate the percentage content of diesters using 
the following expression: 

JTB X (100 - D) 

STORAGE 

Protected from light. 

„____ PhEtr 


Diethytstilbestrol 

(Fk Eur. monograph 0484) 



CwH 2 qQ z 268.4 56-53-1 

Action and use 
Estrogen, 

Preparation 

Diethylstilbestrol Tablets 

PhEig _________ __ _ 

DEFINITION 

Diethylstilbestrol contains not less than 97.0 per cent and not 
more than the equivalent of 101.0 per cent of (E)-4*4'-(1,2- 
diethyl ethene-l*2-djyl) diphenol, calculated with reference to 
the dried substance. 

CHARACTERS 

A white or almost white* crystalline powder, practically 
insoluble in water, freely soluble in alcohol. It dissolves in 
solutions of the alkali hydroxides. 

It melts at about 172 °C, 

IDENTIFICATION 
Firsf identification B* D. 

Second identification A * C, D. 

A, Examined between 230 nm and 450 nm (2.2.25), the 
irradiated solution of the substance to be examined prepared 
as prescribed in the assay shows two absorption maxima* at 
292 nm and 418 nm. 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained w r ith 
diethylstilbestrol CRS . Examine the substances prepared as 
discs. 


m x 10 
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C. Examine the chromatograms obtained in the test for 
mono-and dimethyl ethers. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a), 

D, Dissolve about 0.5 mg in 0*2 mL of glacial acetic add R, 
add 1 mL of phosphoric add R and heat on a water-bath for 
3 min. A deep-yellow colour develops, 

TESTS 

4,4'-Dihydroxystilbene and related ethers 

Dissolve 0.100 g in ethanol R and dilute to 10.0 mL with the 
same solvent. The absorbance ( 2.2.25) of the solution 
measured at 325 nm is not greater than 0.50. 

Mono- and dimethyl ethers 

Examine by thin-layer chromatography (2,2.27)> using silica 
gel G R as the coating substance. 

Test solution (a) Dissolve 0.2 g of the substance to be 
examined in 2 mL of alcohol R , 

Test solution (b) Dilute 1 mL of test solution (a) to 20 mL 
with alcohol R. 

Reference solution (a) Dissolve 10 mg of diethylstilbestrol CRS 
in 2 mL of alcohol R. 

Reference solution (b) Dissolve 5 mg of diethylstilbestrol 
monomethyl ether CRS in alcohol R and dilute to 10 mL with 
the same solvent. 

Reference solution (c) Dissolve 5 mg of diethylstilbestrol dimethyl 
ether CRS in alcohol R and dilute to 10 mL with the same 
solvent. 

Reference solution (d) Dissolve 10 mg of dienestrol CRS in 
2 mL of alcohol R. To 1 mL of this solution add 1 mL of 
reference solution (a). 

Apply to the plate 1 pL of each solution. Develop over a 
path of 15 cm using a mixture of 10 volumes of 
dieihylamine R and 90 volumes of toluene R> Allow the plate 
to dry in air, spray with alcoholic solution of sulfuric add R and 
heat at 120 °C for 10 min. In the chromatogram obtained 
with test solution (a), any spots corresponding to 
diethylstilbestrol monomethyl ether and diethylstilbestrol 
dimethyl ether are not more intense than the spots in the 
chromatograms obtained with reference solutions (b) and (c) 
respectively (0.5 per cent). Diethylstilbestrol gives one or 
sometimes two spots. The lest is not valid unless the 
chromatogram obtained with reference solution (d) shows at 
least two dearly separated spots having approximately the 
same intensity. 

Loss on drying (2.2,32) 

Not more than 0,5 per cent, determined on 1.000 g by 
drying in an oven at 105 C, 

Sulfated ash (2.4.14) 

Not more than 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 20,0 mg in ethanol R and dilute to 100.0 mL with 
the same solvent. Dilute 10.0 mL of the solution to 
100,0 mL with ethanol R. To 25.0 mL of the resulting 
solution add 25,0 mL of a solution of 1 g of dipotassium 
hydrogen phosphate R in 55 mL of water R. Prepare in the 
same manner a reference solution using 20.0 mg of 
diethylstilbesirvi CRS. Transfer an equal volume of each 
solution to separate 1 cm quartz cells and close the cells; 
place the two cells about 5 cm from a low-pressure, short¬ 
wave 2 W to 20 W mercury lamp and irradiate for about 
5 min. Measure the absorbance ( 2 . 2,25) of the irradiated 
solutions at the maximum at 418 nm, using water R as the 


compensation liquid. Continue the irradiation for successive 
periods of 3 min to 15 min, depending on the power of the 
lamp, and repeat the measurement of the absorbances at 
418 nm until the maximum absorbance (about 0.7) is 
obtained. If necessary, adjust the geometry of the irradiation 
apparatus to obtain a maximum, reproducible absorbance at 
418 nm. 

Calculate the content of QgHzoOz from the measured 
absorbances and the concentrations of the solutions, 

STORAGE 

Store protected from light. 

_ _ ___ PhEur 


Diflucortolone Valerate 


o 



CarHssFaOg 478,6 59198-70-8 

Action and use 

Glucocorticoid. 

Preparations 

Diflucortolone Cream 
Diflucortolone Oily Cream 
Diflucortolone Ointment 

DEFINITION 

Diflucortolone Valerate is 6o£,9^-difluoro-3,20-dioxo-l 113- 
hydroxy-16^-me thy Ipregn a- 1,4-dien-21-yl valerate. 

It contains not less than 97.0% and not more than 102.0% 
of C 27 H ?6 F 20 5j calculated with reference to the dried 
substance. 

CHARACTERISTICS 

A white to creamy white, crystalline powder. 

Practically insoluble in water., freely soluble in dkhloromethane 
and in 1 ,4-dioxan; slightly soluble in methanol; sparingly 
soluble in ether. 

IDENTIFICATION 

A. The light absorption^ Appendix II B, in the range 210 to 
350 nm of a 0.002% w/v solution in methanol exhibits a 
maximum only at 238 nm. The absorbance at the maximum 
at 238 nm is about 0.69. 

R. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of diflucortolone 
valerate (RS 100), 

TESTS 

Specific optical rotation 

In a 1% w/v solution in 1,4-dioxan, +98 to +103, 

Appendix V F, calculated with reference to the dried 
substance. 

Related substances 

Carry out the method for liquid chromatography*) 

Appendix III D, injecting 20 pL of each of the following 
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solutions in a mixture of 25 volumes of water and 75 volumes 
of acetonitrile. Solution (1) contains 0.060% w/v of the 
substance being examined. For solution (2) dilute I volume 
of solution (1) to 100 volumes. Solution (3) contains 
0.060% w/v of difiucorwlone valerate impurity standard BPCRS. 
The chromatographic procedure may be carried out using 
(a) a stainless steel column (10 cm x 4.6 mm) packed with 
end-capped oaadecylsilyl silica gel for chromatography (3 pm) 
(Sphcrisorb ODS 2 is suitable), (b) a mixture of equal 
volumes of acetonitrile and water as the mobile phase with a 
flow rate of 2 mL per minute and (c) a detection wavelength 
of 238 nm. If necessary the composition of the mobile phase 
may be altered so that the chromatogram obtained with 
solution (3) shows similar resolution to the reference 
chromatogram supplied with diflucomlone valerate 
impurity standard BPCRS. 

Continue the chromatography for twice the retention time of 
the principal peak. In the chromatogram obtained with 
solution (I) the area of any secondary* peak is not greater than 
the area of the principal peak in the chromatogram obtained 
with solution (2) (1%) and the sum of the areas of any 
secondary peaks is not greater than twice the area of the 
principal peak in the chromatogram obtained with solution 
( 2 ) ( 2 %). 

Loss on drying 

When dried to constant weight at 105% loses not more than 
0.5% of its weight. Use 1 g, 

ASSAY 

Cany out the method for liquid chromatography. 

Appendix III D, using the following three solutions in a 
mixture of 25 volumes of water and 75 volumes of acetonitrile 
containing (1) 0.03% w/v of the substance being examined, 
(2) 0.03% w/v of diflucomlone valerate BPCRS and (3) 

0,03% w/v of diflucomlone valerate imparity standard BPCRS, 
The chromatographic procedure described under Related 
substances may be used. 

Calculate the content of C27H^F 2 0 5 from the declared 
content of in diflucomlone valerate BPCRS . 

storage 

Diflucortolone Valerate should be protected from light. 

IMPURITIES 



A. bof-fluoro- 3,20-dioxo-11 p- hydroxy-16a-me thy I pregna-1,4- 
dien-21-yl valerate. 



B. ban, 12a-difiuoro- 3,20-dioxo-11 P-hydroxy-16ot- 
methylpregna-1,4~dien-21 -yl valerate, 



C, 6aj9a-difluorO“3,20-di oxo-1 lp-hydroxy-16a- 
methylpregna-1,4Hlien-21 -yl val erne. 


Digitoxin 

(Ph. Eur r monograph 0078) 



765 71-63-6 

Action and use 

Na'K-ATPase inhibitor, cardiac glycoside. 

Preparation 

Digitoxin Tablets 

PhEif __ 

DEFINITION 

Digitoxin contains not less than 95,0 per cent and not more 
than the equivalent of 103.0 per cent of 3fH££X2 5 6-dideoxy- 
fFD-ri&o-hcxopy ranosy F (1 4)-02,6- did eoxv-JJ-D-r&o- 

hexopyranosyl-C 1 -►4)-2,6-d3dcoxy-P"i>-ri^o- 
hexopyranosyl)oxy]-14-hydroxy-5|3,14(Fcard-20(22)-enolkk, 
calculated with reference to the dried substance. 

CHARACTERS 

A white or almost w r hite powder, practically insoluble in 
water, freely soluble in a mixture of equal volumes of 
methanol and methylene chloride, slightly soluble in alcohol 
and in methanol 

identification 

First identification A 
Second identification B t C, D 

A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
digitoxin CRS. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with the test solution is similar in position, colour 
and she to the principal spot in the chromatogram obtained 
with reference solution (a). 
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C. Suspend about 0.5 mg in 02 mL of alcohol 

(60 per cent ViV) R. Add 0.1 mL of dinitrobenzoic acid 
solution R and 0.1 mL of dilute sodium hydroxide solution R> 

A violet colour develops. 

D. Dissolve about 0.5 mg in I mL of glacial acetic arid /?, 
heating gently, allow to cool and add 0.05 mL of ferric 
chloride solution RL Cautiously add 1 mL of sulfuric arid R, 
avoiding mixing the two liquids. A brown ring develops at 
the interface and on standing a green, then blue colour 
passes to the upper layer. 

TESTS 

Appearance of solution 

Dissolve 50 mg in a mixture of equal volumes of methanol R 
and methylene chloride R and dilute to 10 mL with the same 
mixture of solvents. The solution is dear {2.2, l) and 
colourless {2.2.2, Method [). 

Specific optical rotation (2.2.7) 

Dissolve 0.25 g in chloroform R and dilute to 10.0 mL with 
the same solvent. The specific optical rotation is 4- 16.0 to 
4 18.5. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using a 
TLC silica gel G plate R. 

Test solution Dissolve 20 mg of the substance to be examined 
in a mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 2 mL with the same mixture of 
solvents. 

Reference solution (a) Dissolve 20 mg of digitoxin CRS in a 
mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 2 mL with the same mixture of 
solvents. 

Reference solution (b) Dilute 0.5 mL of reference solution (a) 
to 50 mL with a mixture of equal volumes of methanol R and 
methylene chloride R. 

Reference solution (c) Dissolve 10 mg of gitoxin CRS with 
stirring in a mixture of equal volumes of methanol R and 
methylene chloride R and dilute to 50 mL with the same 
mixture of solvents. 

Reference solution (d) Dilute 1 mL of reference solution (b) to 
2 mL with a mixture of equal volumes of methanol R and 
methylene chloride R. 

Reference solution (e) Mix 1 mL of reference solution (a) and 
1 mL of reference solution (c). 

Apply to the plate 5 pL of each solution. Develop 
immediately over a path of 15 cm using a mixture of 
15 volumes of methanol R> 40 volumes of cyclohexane R and 
90 volumes of methylene chloride R . Dry the plate in a stream 
of cold air for 5 min. Repeat the development and dry the 
plate in a stream of cold air for 5 min. Spray with a mixture 
of 1 volume of sulfuric arid R and 9 volumes of alcohol R and 
heat at 130 °C for 15 min. Examine in daylight. 

Gitoxin Any spot corresponding to gitoxin in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained w T ith 
reference solution (c) {2.0 per cent). 

Other glycosides Any spot in the chromatogram obtained with 
the test solution, apart from the principal spot and the spot 
corresponding to gitoxin, is not more intense than the spot in 
the chromatogram obtained with reference solution (b) 

(1.0 per cent). 

The test is not valid unless the chromatogram obtained with 
reference solution (c) show's clearly separated spots 
corresponding to digitoxin, gitoxin and other glycosides and 


the spot in the chromatogram obtained with reference 
solution (d) is dearly visible. 

Loss on drying ( 2.2.32) 

Not more than 1.5 per cent, determined on 0.5(H) g by 
drying in an oven at 105 °C for 2 h, 

Sul fated ash (2.4.14) 

Not more than 0 A per cent, determined on the residue from 
the test for loss on drying. 

ASSAY 

Dissolve 40.0 mg in alcohol R and dilute to 50.0 mL with the 
same solvent. Dilute 5.0 mL of the solution to 100.0 mL 
with alcohol R. Prepare a reference solution in the same 
manner, using 40.0 mg of digitoxin CRS . To 5,0 mL of each 
solution add 3.0 mL of alkaline sodium picrate solution R, 
allow to stand protected from bright light for 30 min and 
measure the absorbance (2.2.25) of each solution at the 
maximum at 495 nm, using as the compensation liquid a 
mixture of 5.0 mL of alcohol R and 3.0 mL of alkaline sodium 
picrate solution R prepared at the same time. 

Calculate the content of G^H^Qis from the absorbances 
measured and the concentrations of the solutions. 

STORAGE 

Store protected from light. 

__ PhEur 


Digoxin 

(Ph. Eur . monograph 0079) 



C 41 H M O l4 78! 20830-75-5 

Action and use 

Na/K-ATPase inhibitor; cardiac glycoside. 

Preparations 

Digoxin Injection 
Paediatric Digoxin Injection 
Paediatric Digoxin Oral Solution 
Digoxin Tablets 

PhEur __ 

DEFINITION 

3fL [(2,6-Dideoxy-(i-D-ri6tJ-hcxopyTanosyl-( 1 -*4)-2,6-dideoxy* 
p-o-riiu-hexopyranosyH 1 -*4)-2,6-dideoxy-|3-r>ni5<>- 
hexopyranosyl)oxy]-l 2p, 14-dihydroxy-5 p-card-20(22)- 
enolide. 

Content 

96.0 per cent to 102.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white powder, or colourless crystals. 
Solubility 

Practically insoluble in water, soluble in a mixture of equal 
volumes of methanol and methylene chloride, slightly soluble 
in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison digoxin CRS , 

TESTS 

Appearance of solution 

The solution is dear (2.2.1) and colourless (2.2.2 r Method I). 
Dissolve 50 mg in a mixture of equal volumes of methanol R 
and methylene chloride R and dilute to 10 mL with the same 
mixture of solvents, 

Specific optical rotation ( 2 . 2 . 7 ) 

+ 13*9 to + 15.9 (dried substance). 

Dissolve 0.50 g in a mixture of equal volumes of methanol R 
and methylene chloride R and dilute to 25.0 mL with the same 
mixture of solvents. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in 100,0 mL of methanol R. 

Reference solution (a) Dissolve 10.0 mg of digoxin CRS in 
met ham! R and dilute to 20.0 mL with the same solvent. 
Reference solution (b) Dilute LQ mL of the test solution to 
100.0 mL with methanol R . 

Reference solution (c) Dissolve 2.5 mg of digoxigmin CRS 
(impurity C) in methanol R and dilute to 5.0 mL with the 
same solvent. Dilute 1.0 mL of the solution to 50.0 mL with 
methanol R . Dilute L0 mL of this solution to 10.0 mL with 
methanol R. 

Reference solution (d) Dissolve 50.0 mg of lanatoside C R 
(impurity H) in methanol R and dilute to 100,0 mL with the 
same solvent. To 1.0 mL of this solution, add l .0 mL of the 
test solution and dilute to 20,0 mL with methanol R. 

Reference solution (e) Dissolve 5.0 mg of digoxin for peak 
identification CRS in methanol R and dilute to 10.0 mL with 
the same solvent. 

Column: 

— size: 1 - 0.15 m, 0 “ 3.9 mm; 

— stationary phase : oaadecyhiiy! silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: acetonitrile R> water R (10:90 ViV)\ 

— mobile phase B: water R, acetonitrile R (10:90 VIV)\ 


Time 

Mobile phase A 

Mobile phmse D 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 5 

78 

22 

5 - 15 

78 4 30 

22 * 70 


Flow rate 1,5 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c) s (d) and (e). 

Identification of impurities Use the chromatogram supplied 
with digoxin for peak identification CRS and the chromatogram 


obtained with reference solution (e) to identify the peaks due 
to impurities A, B, C, E, F, G and K. 

Relative retention With reference to digoxin (retention 
rime = about 4.3 min): impurity' G = about 0,3; 
impurity E ” about 0.5; impurity F = about 0.6; 

impurity G = about 0.8; impurity L = about 1.4; 

impurity' K = about 1.6; impurity B = about 2.2; 

impurity A = about 2,6, 

System suitability: Reference solution (d): 

— resolution: minimum 1.5 between the peaks due to 
impurity' H and digoxin. 

Limits: 

— impurity F: not more than 2,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (2.5 per cent); 

— impurity C: not more than 5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent); 

— impurities E , K: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent); 

— impurity G: not more than 0,8 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,8 per cent); 

— impurities A } B: for each impurity', not more than 
0,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

-— impurity L: not more than 0,3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,3 per cent); 

— any other impurity: for each impurity, not more than 
0,2 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.2 per cent); 

— sum of impurities other than A, B y C 3 E 3 F 3 G } K, L: not 
more than 0.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,7 per cent); 

— total: not more than 3.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (3.5 per cent); 

— disregard limit : 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

The thresholds indicated under Related Substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Loss on drying ( 2.2.32) 

Maximum 1,0 per cent, determined on 0,500 g by drying 
in vacuo in an oven, 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on the residue obtained 
in the test for loss on drying. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of from the 

declared content of digoxin CRS , 

STORAGE 

Protected from light. 
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IMPURITIES 

Specified impurities A, B, C, E, F, G, K, L 
Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5, 10. Control of 
impurities in substances for pharmaceutical use): D } H f 4 J, 



c. 

[i'D-glucopyranosyl HKligitoxoayl ^O^lucopyranosyt 



A. R1 = R2 = R3 = R4 = H; 3p-[(2 J 6-didcoxy-|J-D-iT6o- 
hexopyranosyl- (1 -* 4}-2*6-dideoxy- p~i>- rtfco-hexopyranosyl- 

(1 -> 4)-2,6-dideoxy- P-D-riio-hexopyranosy 1) oxy] -14-hydroxy- 
5 p-card-2G (22) -enobde (digitoxin), 

B. R1 = R3 - R4 - H 3 R2 = OH: 3p-[(2,6-dideoxy-P-D~ri&0- 
hexopyranosy 1- (1 —► 4)-2 } G-didcoxy- p-D-n^e-hexopyranosy l- 

(I -* 4)-2,6-dideoxy-p^-D“ri&o-hexopyranosyl)oxy] -14 5 16fi- 
dihydroxy-5 p-card-20(22)-enolide (gitoxin), 

B< R1 - R2 = OH, R3 = R4 = H: 3^[(2,6-dideoxy-p-D-ri&o- 
hexopyranosyl«( I ^4)-2,6-dideoxy-P-D-n2w-hexopyranosyl- 
(1 -* 4)-2 5 6-didcoxy-p-D-ri&^hexopyranosyl)oxy]- 120* 14 a 16p- 
trihydroxy- 5 P-card -20(22)-enoIide (di ginatin), 

H. R1 = OH, R2 = H, R3 == CO-CH 3 , R4 - Glu: 3p-[(p-D- 
glucop yranosy 1- (1 -*■ 4)-3- Oacery 1-2,6 -dideoxy- p-D-rido- 
hexopyranosyl-(l—4)-2 l b-dideoxy-P-D-nlij(>-hexopyiBnosyl- 

(I -► 4) -2,6-dideoxy-P-D-ri6f>hexopyranosy 1) oxy] -12pjl4- 
dihydroxy-5 p-card-20(22)-enolide (lanatoside C), 

I. R1 = OH, R2 - R4 = H, R3 = CG-CH,: 3p-[(3-0-acetyl- 

2.6- <iLdeoxy-P-D-riif)-hexopyranosyI-( 1 -* 4)-2,6-dideoxy-P-D- 
Hbo- hexopyranosyl-( 1 -*4)-2,6-dideoxy-p-D-rffo?- 
hexopyranosyl)oxy]-12p, 14-dihydroxy-5P-card-20(22)-enolide 
(a-acetyldigoxin), 

J. R1 « OH, R2 = R3 = H, R4 = CO-CH 3 : 3p-[(4-0-acetyi- 

2.6- dideoxy- p-D-ri6o-hexopyranosy l-( 1 -► 4)-2,6-dideoxy-p-D- 
ribo- hexopyranosyH 1 -* 4) -2,6-di deoxy-P-o-rifc^ 
hexopyrano$yl)oxyh 12p, 14-dihydroxy-5P<ard-20(22)-enolide 
(p-acetyldigoxin), 

K. R1 = OH, R2 = R3 = H> R4 = Dig: 3H(2,6-dideoxy-p- 
i>ri6o-hexopyranosyl-( I -»4)-2,6-dideoxy-p-i>njfro- 
hexopyranosyl-(l -* 4)-2,6-dideoxy-p-D-riiio-hexopymiosyl- 

(1 -^4)-2s6-dideoxy-P-D-rr6(>hexopyranosyl)oxy]-12p,14- 
dihydroxy-5 p-card-20{ 22) -enolide (digoxigeni n 
terrakisdigitoxoside), 



C. R = H: 3P, 12p > 14-trihydroxy«5p-caid-20(22)-enolide 
(digoxigenin), 

D, R ” Dig: 3P-(2,6-dideoxy-p-D-rito-hexop>TanosyIoxy)- 
12p, 14-dihydroxy-5 p-card-20(22)-eno)ide (digoxigenin 
monodigitoxoside), 

F. R = Dig-(1 -*4)-Dig; 3p-[(2,6-dideoxy-P-D-ri&0- 
hexopyranosy 1- (I -+ 4)~2,6-di deoxy- p- r>rr&>- 

hexopyran osy 1) oxy] -12p, 14-d ihy droxy-5 Picard-20(22)-enolide 
(digoxigenin bisdigitoxoside), 

G, R = Gdd-(l-*4)-Dig-(l-*4)-Dig: 3p-[{2 I 6-dideoxy-p-D- 

£im^m)-hexopyranosyl-( 1 4)-2,6-didcoxy-P-n-ri£w?- 

hexopyranosy 1- (1 -* 4)-2,6-dideoxy-p-D-n^ 
hexopyranosyl)oxy] - 3 2p, 14-dihydroxy-5p-card“20(22)-enolide 
(neodigoxin), 

L, unknown structure. 

_______ PhEut 


Hydrated Dihydralazine Sulfate 

(Pk Eur. monograph 1310) 


* * * 

* * 

* * 

* * 


*** 



C 8 H 13 N 6 0 4 S j 2 1 AH 2 0 333.3 7327-87-9 

(anhydrous substance) 


Action and use 

Vasodilator. 


PftEur _____ 

DEFINITION 

(Phthalazine-l,4{2// J 3/fl-diyIideiie)dihydrazine sulfate 2.5- 
hydrate. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow* crystalline powder. 

Solubility 

Slightly soluble in water, practically insoluble in anhydrous 
ethanol It dissolves in dilute mineral adds. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry {2.2.24), 
Comparison Pk Eur. reference spectrum of dihydralazine sulfate 
hydrated. 

B. Dissolve about 50 mg in 5 mL of dilute hydrochloric acid R * 
The solution gives reaction (a) of sulfates {2.3.1}. 
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TESTS 

Appearance of solution 

The solution is dear (2.2.1) and not more intensely coloured 
than reference solution BY* (2.2.2, Method II). 

Dissolve 0.20 g in dilute nitric add R and dilute to 10 mL 
with the same add. 

Related substances 

Liquid chromatography (2,2.29). Prepare the solutions 
immediately before use , 

Test solution Dissolve 50.0 mg of the substance to be 
examined in a 6 g/L solution of glacial acetic acid R and dilute 
to 50.0 mL with the same solution. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase containing 0.5 g/L of sodium 
edetate R. Dilute t .0 mL of this solution to 10.0 mL with the 
mobile phase containing 0.5 g/L of sodium edetate R. 

Reference solution (b) Dilute l .0 mL of the test solution to 
50.0 mL with the mobile phase containing 0.5 g/L of sodium 
edetate R. 

Reference solution (c) Dissolve 5 mg of dihydralazine for system 
suitability CRS in a 6 g/L solution of glacial acetic acid R and 
dilute to 5.0 mL with the same solution. 

Column: 

— stee: l — 0.25 m, 0 = 4.6 mm; 

— stationary phase: nitrile silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 22 volumes of acetonitrile RI and 
78 volumes of a solution containing 1.44 gL of sodium 
laurilsulfate R and 0.75 g/L of teimbutylammonium bromide R, 
then adjust to pH 3.0 with 0.05 M sulfuric acid. 

Flow rate 1.5 mL/rnin. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL, 

Run time Twice the retention time of dihydralazine. 

Relative retention With reference to dihydralazine: 
impurity A = about 0.8. 

System suitability Reference solution (c): 

-— the peaks due to impurity A and dihydralazine are 

baseline separated as in the chromatogram supplied with 
dihydralazine for system suitability* CRS. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(2 per cent); 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,1 per cent); 

-— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— sum of impurities other than A: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent); 

— disregard limit : 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.01 per cent). 

Impurity B 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 

Test solution Dissolve 40.0 mg of hydrazine sulfate R 
(impurity B) in water R and dilute to 100,0 mL with the 
same solvent. Dilute 1.0 mL of the solution to 25.0 mL with 
water R. To 0.50 mL of this solution, add 0.200 g of the 


substance to be examined and dissolve in 6 mL of dilute 
hydrochloric add R, then dilute to 10.0 mL with water R. In a 
centrifuge tube with a ground-glass stopper* place 
immediately 0.50 mL of this solution and 2.0 mL of a 60 g/L 
solution of benzaldehyde Rin & mixture of equal volumes of 
methanol R and water R !. Shake for 90s. Add 1.0 mL of 
water R and 5.0 mL of heptane R. Shake for l min and 
centrifuge. Use the upper layer. 

Reference solution. Dissolve 40.0 mg of hydrazine sulfate R 
(impurity B) in water R and dilute to 100.0 mL with the 
same solvent. Dilute 1.0 mL of the solution to 25.0 mL with 
water R. To 0.50 mL of this solution, add 6 mL of dilute 
hydrochloric add R and dilute to 10.0 mL with water R. In a 
centrifuge tube with a ground-glass stopper, place 0.50 mL 
of this solution and 2,0 mL of a 60 g/L solution of 
benzaldehyde R in a mixture of equal volumes of methanol R 
and water R. Shake for 90 s. Add 1.0 mL of water R and 
5.0 mL of heptane R. Shake for I min and centrifuge. 

Use the upper layer. 

Blank solution. Prepare in the same manner as for the 
reference solution but replacing the 0,50 mL of hydrazine 
sulfate solution by 0.50 mL of water R. 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsflyl silica gel for chromatography R 
(5 \imfi 

Mobile phase 0,3 g/L solution of sodium edetate R, acetonitrile R 
(30:70 V!V). 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 305 nm. 

Injection 20 pL, 

Relative retention With reference to benzaldehyde: 
benzaldehyde azine (benzal azine) corresponding to 
impurity B = about 1.8, 

Limit : 

— impurity B: the area of the peak due to benzaldehyde 
azine is not greater than twice the area of the 
corresponding peak in the chromatogram obtained with 
the reference solution (10 ppm). 

Iron (2.4.9) 

Maximum 20 ppm. 

To the residue obtained in the test for sulfa ted ash add 
0,2 mL of sulfuric add R and heat carefully until the arid is 
almost completely eliminated. Allow to cool and dissolve the 
residue with heating in 5.5 mL of hydrochloric add RL Filter 
the hot solution through a filter previously washed 3 times 
with dilute hydrochloric add R. Wash the crucible and the filter 
with 5 mL of water R. Combine the filtrate and the washings 
and neutralise with about 3.5 mL of strong sodium hydroxide 
solution R. Adjust to pH 3*4 with acetic acid R and dilute to 
20 mL with water R. Prepare the standard with 5 mL of iron 
standard solution (2 ppm Fe) R and 5 mL of water R. 

Loss on drying ( 2.2.32) 

13.0 per cent to 15.0 per cent, determined on 1.000 g by 
drying in an oven at 50 C at a pressure not exceeding 
0.7 kPa for 5 h. 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 60.0 mg in 25 mL of water R , Add 35 mL of 
hydrochloric add R and titrate slowly with 0.05 M potassium 
iodate , determining the end-point potentiometrically (2.2.20), 
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using a suitable reference electrode and a platinum indicator 
electrode. 

1 mL of 0,05 Mpotassium iodate is equivalent to 7.208 mg 
of CgHjzNfiC^S. 

IMPURITIES 

Specified impurities: A, B, C. 



A. 4-hydmrinQphthalazin-l-amine, 

B. H 2 N-NH 2 : hydrazine, 



C. (phthalazin-l-yl)hydrazine (hydralazine). 


Pfi£ur 


Dihydrocodeine Tartrate 

(Dihydrocodeine Hydrogen Tartrate t 
Ph Eur monograph 1776) 


*** 

* * 

* * 

* # 

* + * 



451.5 5965 - 13-9 

Action and use 

Opioid receptor agonist; analgesic. 

Preparations 
Co-dydramol Tablets 
Dihydrocodeine Injection 
Dihydrocodeine Oral Solution 
D ihydrocodeine Table ts 

PhEtr __ 

DEFINITION 

4,5$-Epoxy-3-methoxy’-17-methylmorphinan-6a-oI hydrogen 
(2/?, 3/?) -2,3 -dihydroxyb utaned ioate. 

Content 

98,5 per cent to 101.0 percent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, sparingly soluble in alcohol, 
practically insoluble in cyclohexane. 

IDENTIFICATION 

First identification; A. 


Second identification: B , C, D. 

A. Infrared absorption spectrophotometry (2.2,24). 
Comparison Ph Eur , reference spectrum of dihydrocodeine 
hydrogen tartrate. 

B. To about 0.1 g add 1 mL of sulfuric acid R and 0.05 mL 
of ferric chloride solution Rl and heat on a water-bath. 

A brownish-yellow colour develops. Add 0.05 mL of dilute 
nitric acid R. The colour does not become red. 

C. To 1 mL of solution S (see Tests) add 5 mL of picric acid 
solution R. Heat on a water-bath until a clear solution is 
obtained. Allow to cool A precipitate is formed. Filter* wash 
with 5 mL of water R and dry at 100-105 C. The crystals 
melt £ 2.2.14) at 220 ; C to 223 C. 

D. It gives reaction (b) of tartrates {2.3,1). 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. /) and not more intensely coloured 
chan reference solution BY 5 (2.2.2, Method II). 

pH (2.2.3) 

3.2 to 4.2 for solution S. 

Specific optical rotation (2.2.7) 

-70.5 to -73.5 (anhydrous substance). 

Dilute 10,0 mL of solution S to 20,0 mL with water R . 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2,0 mg of codeine phosphate R 
in 2 ,0 mL of the test solution and dilute to 25.0 mL with the 
mobile phase. 

Reference solution (b) Dilute L0 mL of the test solution to 
200 mL with the mobile phase. 

Column: 

— size : / = 0.25 m, 0 “ 4,6 mm, 

- stationary* phase: octylsffyl silica gd for chromatography R 
(5 nm). 

Mobile phase To 1.0 g of sodium hepmncsulfonate ft, add 
10,0 mL of glacial acetic add R and 4.0 mL of a solution of 
5,0 mL of meihylamim R diluted to 25.0 mL with a mixture 
of equal volumes of water R and acetonitrile ft. Add 170 mL 
of acetonitrile ft and dilute to 1000 mL with water R. 

Flow rate 1 mUmin. 

Detection Spectrophotometer at 284 nm. 

Injection 20 pL. 

Run time 5 times the retention time of dihydrocodeine. 
Retention time Dihydrocodeine = about 14 min. 

System suitability: reference solution (a): 

— resolution: minimum of 2 between the peaks due to 
dihydrocodeine and to impurity A. 

Limits : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent), 

— any other peak : not more than 0.6 times die area of the 
principal peak in die chromatogram obtained with 
reference solution (b) (0.3 per cent), 
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— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(1 per cent); disregard any peak due to tartaric acid 
(relative retention with reference to 
dthydrocodeme = about 0.25)* 

- disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Water (2.5.12) 

Maximum 0.7 per cent* determined on 1.00 g. 

Sulfa ted ash (2.4, 14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.350 g in 60 mL of anhydrous acetic add R. Titrate 
with 0.1 M pcrchhnc acid determining the end-point 
potentiometrieally (2.2*20). 

1 mL of 0. / M perchloric add is equivalent to 45.15 mg of 

C32H29NO9- 

STORAGE 

Protected from light. 

IMPURITIES 



A. 7,8-didehydro-4,5a-epoxy-3-methoxy-17- 
methylmorphinan-6^-ol (codeine). 



8.7,8-d i dehyd ro-4, 5a-ep oxy-17 -methy Imorphinan- 3,6i-diol 
(morphine), 



C, 4,5ot-epoxy-3-methoxy-1 T-methylmoiphinan-fi-onc 
(hydrocodone), 



D. 4,5at-epoxy- 3,6oE-dime thoxy-17-methyIm orphinan 
(tetrahydrothebaine). 

______. mar 


Dihydroergocristine Mesilate 

(Ph, Eur. monograph 1416) 


*** 

* * 

* * 
★ . ★ 



SO sH 
CH 3 


C 36 H4sN 5 0 8 S 708 


24730-10-7 


Action and use 

Vasodilator. 

PhEur _—_ _ __ 

DEFINITION 

(6a/?,91?,10a/Q -A r - [(21?, 5 S t 1OaS,lObSH-Benzyl-l 0b- 
hydroxy-2-( 1 -methylethyl)- I^-dioxo-rctahydro-S/Z- 
oxazolop^-tfl pyrrolo [2, l~c\ pyrazin-2-yl]-7-methyi- 
4,6,63,7,8,9,10,1 Oa-octahy droi nddo 1^3-fg] quinoline-9- 
carboxamide methanesulfonate. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

PRODUCTION 

It is considered that aIkyl methanesulfonate esters are 
genotoxk and are potential impurities in dihydroergocristine 
mesilate. The manufacturing process should be developed 
taking into consideration the principles of quality risk 
management, together with considerations of the quality of 
starting materials, process capability and validation. 

The general methods 2.5,37 . Methyl, ethyl and isopropyl 
methanesulfonate in methanesulfonk acid, 2.5.38. Methyl, ethyl 
and isopropyl metkamsulfonate in active substances and 
2.5.39. Methanesulfonyl chloride in methanesulfonic add are 
available to assist manufacturers. 

CHARACTERS 

Appearance 

White or almost white, fine crystalline powder. 

Solubility 

Slightly soluble in water, soluble in methanol, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison dihydroergoeristine mesilate CRS . 

B. Thin-layer chromatography (2.2. 27). 

Test solution Dissolve 0.10 g of the substance to be examined 
in a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5 mL with the same 
mixture of solvents. 

Reference solution Dissolve 0.10 g of dihydroergocristine 
mesilate CRS in a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 5 mL with the 
same mixture of solvents. 

Plate TLC silica gel F 2 $4 plate R 

Mobile phase concentrated ammonia /?, dimithylformamide R, 
ether R (2:15:85 VfVlV ). 

Application 5 ^iL. 

Development Over 2/3 of the plate protected from light. 
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Drying In a current of cold air for 5 min. 

Detection Spray with dit ne thy lam i rtoben zaldehyde solution R7 
and dry in a current of hot air for 2 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C* Thin-layer chromatography (2,2.27) * 

Test solution Dissolve 0.20 g of the substance to be examined 
in a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5 mL with the same 
mixture of solvents* 

Reference solution Dissolve 0*20 g of methanesulfonk add R in a 
mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 5 mL with the same 
mixture of solvents. Dilute 1 mL of the solution to 10 mL 
with a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R. 

Plate TLC silica gel F 2 $4 plate R. 

Mobile phase rearer R t concentrated ammonia R t butanol R s 
acetone R (5:10:20:65 VtVlVlV). 

Application 10 pL. 

Development Over a path of 10 cm protected from light. 
Drying In a current of cold air for not more than 1 min. 
Detection Spray with a 1 g/L solution of bromocresol purple R 
in methanol /?, adjusting the colour to violet-red with one 
drop of dilute ammonia Rl and dry the plate in a current of 
hot air at 100 3 C* 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution* 

TESTS 

Appearance of solution 

The solution is clear (22 /) and not more intensely coloured 
than reference solution B 7 (2*2*2, Method II). 

Dissolve 0.50 g in methanol R and dilute to 25.0 mL with the 
same solvent. 

pH (2 25) 

4.0 to 5.0* 

Dissolve 0.10 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent* 

Specific optical rotation {2.2.7) 

-43 to -37 (dried substance). 

Dissolve 0,250 g in anhydrous pyridine R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Carry out the test and 
preparation of the solutions protected from bright light. 

Test solution. Dissolve 75*0 mg of the substance lo be 
examined in 10 mL of acetonitrile R. Add 10 mL of a LO g/L 
solution of phosphoric acid R and dilute to 50.0 mL with 
water R. 

Reference solution Dissolve 20.0 mg of codcrgocrine 
mesilate CRS in 10 mL of acetonitrile R. Add 10 mL of a 
L0 g/L solution of phosphoric acid R and dilute to 50.0 mL 
with water R. Dilute 6,0 mL of the solution to 50.0 mL with 
a mixture of 20 volumes of acetonitrile R> 20 volumes of a 
1 *0 g/L solution of phosphoric acid R and 60 volumes of 
water R , 


Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(5 Jim) with a pore size of 10 nm and a carbon loading of 
19 per cent, 

Mobile phase: 

— mobile phase A: mix 100 volumes of acetonitrile R with 
900 volumes of water R and add 10 volumes of 
triethylamine R\ 

— mobile phase B: mix 100 volumes of water R with 
900 volumes of acetonitrile R and add 10 volumes of 
triethylamine R\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per c«m V/V) 

(per cent V/V) 

0-5 

75 

25 

5-20 

75 * 25 

25*75 


Flow rate 1*2 mUmin. 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL* 

Relative retention With reference to dihydroergocristine 
(retention time = about 13.7 min): impurity F = about 0.8; 
impurity H = about 0.9; impurity I - about 1.02, 

System suitability : reference solution: 

— the chromatogram shows 4 peaks; 

— resolution: minimum 1 between the peaks due to 
dihydroergocristine and impurity 1. 

Limns: 

— any impurity, not more than the area of the peak due to 
dihydroergocristine in the chromatogram obtained w r ith 
the reference solution (I per cent); 

— total : not more than twice the area of the peak due to 
dihydroergocristine in the chromatogram obtained with 
the reference solution (2 per cent); 

— disregard limit: 0*1 times the area of the peak due to 
dihydroergocristme in the chromatogram obtained with 
the reference solution (0*1 per cent). 

Loss on drying ( 2.2.32) 

Maximum 3*0 per cent, determined on 0.500 g by drying 
under high vacuum at 80 * C* 

ASSAY 

Dissolve 0*300 g in 60 mL of pyridine R , Pass a stream of 
nitrogen R over the surface of the solution and titrate with 
0: J M tctrabutylarnmonium hydroxide, determining the 
end-point potentiometrically (2,2.20). Note the volume used 
at the second point of inflexion* 

1 mL of 0.1 M tetrabutylamnwnium hydroxide is equivalent to 
35.39 mg of C^H^sN^OaS. 

STORAGE 

Store protected from light. 

IMPURITIES 



A * (6a Ri 9 ft 10a7?) -7 -m ethyl-4,6,6a,7,8,9,10,10a- 
o ctahydr oindolo [4,3-^] qu inoline-9-carboxam id e 
(6-methyl ergol ine-8 (^-carboxamide), 
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B. ( 6 a/?,95, 1 0a5)-7-methyi-4,6j6a,7,8,9,10, 10 a- 
oct ahydroindolo [4, 3 -j£] qu mol ine- 9-ca rboxamide 
( 6 - m e thy] isoergoline -8 T(-ca rb ox amide), 



C. ( 6 a/?,9/?, 1QaJ?)-N-[(25,55* 1 0a5, 1 Qb 5)-5-benzyl -1 Qb- 
hydroxy-2-( 1 -methy lethyl)"3,6-dioxooctahydro-8//- 
oxazolo [3,2-u] pyrrolo[2,1 -c] pyrazm-2-yl]-7-methyl- 
4,6, 6 a,7,8,9, ] 0,1 Oa-octahydroindolo [4,3'jfc] quinoIine-9- 
carboxamide (2 '-ep idihydroergocristine), 



D. ( 6 a R,9R, 1 0aR)-N-[{2R, 55,10a5, 1 0b5)-l Ob-hydroxy-2- 
m ethyl-5-(1 -methylethyl)-3,6-dioxooctahydrO'8//- 
oxazolo [3,2-ajpyrrQlo[2,1 -r]pyrazin-2-yl]-7-methyl- 
4 , 6 , 63 , 7 , 8 , 9 , 1 0,1 Oa-ociahydroindolo [4,3-jfe] quinoline-9- 
carboxamide (dihydroergosine). 



E. (6aJ?,9/?, 10 aJQ-N-[(2A,5S; 1 0a5,l ObS)-5-benzyl -1 0 b- 
hydroxy -2 -methyl- 3, 6 -di oxoo aahydro- 8 //-oxazolo [ 3, 2 - 
a] pyrrole [ 2 , 1 -c]pyrazin-2-ylj~7-methy 1 - 
456 , 63 , 7 , 8 , 9 ,10,1 Oa-octahydromdolo [4,3-J^J quinoline- 
9-carboxamidc (dihydroergotainine). 



F. (6ai?,9/?, l0a/?)-N-[f 2/Z 3 5S, 1 0a5 ,1 ObS) 1 Ob-hydroxy-2,5- 
bis (1 -meihy letbyl) - 3, 6 -di oxooaahydro- 8 /f-oxazolo [ 3,2- 
a] pyrrolo[2,1 -c|pyraziii-2-yl3-7-metfayJ- 
4 , 6 , 6357 , 8 , 9 , 10 ,10a-octahydroindolo[4,3-^]quinoline-9- 
carboxamide (dihydroergocomine). 



G. ( 6 a/?,9R, I Qa/?)-AJ-[(2/?,5S, 1 OaS,10b5)-5-benzyl-2-ethyi- 
1 0 b-hydroxy- 3 , 6 -dioxooctahydro- 8 //-oxazolo [3,2- 
a] pyrrole [ 2 , l-c]pyrazin-2-yl] -7-methyl- 
4 , 6 , 63 , 7 , 8 , 9 , 10 , 1 Ga-octahydroindolo[4,3-^] quinoline-9- 
car b ox am ide (d ihyd roe rgos tine), 



H. (6a/?,9tf,10ai?)-A r -[(2fl,5S,iGaS,l ObS)-IQb-hydroxy-2- 
(1 -me thylethy 1 ) - 5 - ( 2 - me thy 1 p ropy]) -3, 6 -dioxo octahydro- 
8 //- oxazo lo [3,2 - 0 ] pyrrole [2,1 -c] pyrazin -2 -y 1] - 7 -methyl- 
4,6,6a,7,8,9, 10 , 1 0a-octaliydroindolo[4,3-/^J quinoline-9- 
carboxamide (ct-dihydroergocryptine). 



l (6a/?,9/?, 10ai?)-N-[(2i?,55,l 0a5,10bS)-l Qb-hydroxy-2- 
(1 -methy lethyl) - 5 - [ (1 RS -1 -meth yl propyl ] - 3,6- 
dioxoo ctahy d ro-8//-oxazol o [ 3,2 -a] pyrrol o [2,1 -c] pyrazin - 2 - 
yl]-7-methyl-4,6,6a,7,8,9,10,1 Oa-octabydromdolo[4,3- 
fg] qumoime-9-carboxamide (P-dihydroergocnprine or 
epicriptine)* 



J. (6a&9/?, 1 0a R)-N- [(2/?,5S,1OaS ,1 ObS)-5-benzyl-1 Qb- 
hydroxv-2-[( 1 RS)-\ -methy Ipropyl]-3, 6 -di oxoo ctahy dro- 
8 H-oxazolo [ 3,2-^ ] pyrrolo [2 S 1-e] pyrazin-2-ylJ - 7-methyl- 
4, 6 ,6a,7,8,9,10,1 Oa-octahy droindol o {4,3-j£] qu molme-9- 
carboxamide (dihydroergosedmine), 
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K. (6aff,9 0aR)-N-t(2R,5S,l OaS,lOb^o-benzyMOb- 
hydroKy-2-{l-methylethyl)-3 5 6-dioxooctahydno-8//- 
oxazolo[3 J 2-uJp>Troio[2 J 1 -c] pyrazin-2-ylj-7-methyl- 
4,6 J 6a,7,8 > 9-hexahydroindolo [4,3-./£] quinoline-9- 
carboxamide (ergocristinc), 



L, {teR^RS^RAQalfy-N-lilR^StlOaS, 10bS)-5-benzyM0b- 
hydroxy-2-( 1 -meihy le?hyl)-3,6-dioxooctahydro-8//- 
oxazolo [3,2-a] pyrrolo[2, \-c] pyrazir-2-y]]-7-methyl- 
4,6 } 6a»7 > 8,9 ) l 0,1 0a-Gctahydroindolo[4j3-^}quinoIine-9- 
carboxamide 7-oxide {dihydroergocristine 6-oxide). 

- —_------ PtiEvr 


Dihydroergotamine Mesilate 

(Pk Eur. monograph 055J) 


so 3 h 

ch 3 


C34R,,N50 g S 680 6190-39-2 

Action and use 
Vasodilator. 

Ph&r^ ___ 

DEFINITION 

(6a R$R, 1 OaRyN- [(2tf,55, \ GaS,10bS)-5-Benzyl-l 0b- 
hydroxy-2-methyl-3,6-dioxooctahydro-8/f-oxazolo[3,2- 
alp^TroioPjl-cJpyrazm-S-ylJ-T-mediyM^^a,7,8,9,10,10a- 
oet ahydroindo lo [4, 3-fg] quinoline- 9-carboxamid e 
methanesulfonate. 

Content 

98.0 per cem to 10L0 percent (dried substance). 

PRODUCTION 

It is considered that alkyl methanesulfonate esters are 
genotoxic and are potential impurities in dihydroergotamine 
mesilate. The manufacturing process should be developed 
taking into consideration the principles of quality risk 
management, together with considerations of the quality of 



starting materials, process capability and validation. 

The general methods 2.5,37. Mediyl, ethyl and isopropyl 
methanesulfonate in methanesulfonic arid* 2.5.38. Methyl, ethyl 
and isopropyl methanesulfonate in active substances and 
2.5.39. Methancsulfonyi chloride in methanesulfonic acid are 
available to assist manufacturers. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Slightly soluble in water, sparingly soluble in methanol, 
slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification: B t C 
Second identification; A t C, D 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 5.0 mg in methanol R and dilute to 
100.0 mL with the same solvent. 

Spectral range 250-350 nm. 

Absorption maxima At 281 nm and 291 nm. 

Shoulder Ac 275 nm. 

Absorbance Negligible above 320 nm. 

Specific absorbance at the absorption maximum at 28 J nm 95 to 
105 (dried substance). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison dihydroergota mine mesilate CRS. 

C. Thin-layer chromatography (2.2.27). Prepare the reference 
solution and the test solution immediately before use. 

Solvent mixture methanol R, methylene chloride R (10:90 V!V). 
Test solution Dissolve 5 mg of the substance to be examined 
in the solvent mixture and dilute to 2,5 mL with the solvent 
mixture. 

Reference solution Dissolve 5 mg of dthydroergotamine 
mesilate CRS in the solvent mixture and dilute to 2.5 mL 
with the solvent mixture. 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia R> methanol K, ethyl 
acetate R f methylene chloride R (1:6:50:50 ViVlVlV). 

Application 5 jiL. 

Development Protected from light, over a path of 15 cm; 
dry in a current of cold air for not longer than 1 min and 
repeat the development protected from light over a path of 
\ 5 cm using a freshly prepared amount of the mobile phase. 
Drying In a current of cold air. 

Detection Spray abundantly with dimethylaminobenzaldehyde 
solution R7 and dry in a current of hot air for about 2 min. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. To 0,1 g of the substance to be examined, add 5 mL of 
dilute hydrochloric add R and shake for about 5 min. Filter, 
then add 1 mL of barium chloride solution Rt . The filtrate 
remains dear. Mix 0,1 g of the substance to be examined 
with 0.4 g of powdered sodium hydroxide R> heat to fusion 
and continue to heat for 1 min. Cool, add 5 mL of water J?, 
boil and filter, Acidify the filtrate with hydrochloric acid R1 
and filter again. The filtrate gives reaction (a) of sulfates 
(2.3.1). 
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Dihydroergotamine Mesilate 1-771 


TESTS 

Appearance of solution 

The solution is clear (2*2.2) and not more intensely coloured 
than reference solution Y 7 or BY 7 (2.2*2, Method II). 

Dissolve 0,10 g in a mixture of 0.1 mL of a 70 g/L solution 
of methanes ulfonic acid R and 50 mL of water R. 

pH (2.23) 

4.4 to 5.4. 

Dissolve 0,10 g in carbon dioxide-free -water R and dilute to 
100 mL with die same solvent. 

Specific optical rotation (2.2.7) 

-47 to “42 (dried substance). 

Dissolve 0.250 g in anhydrous pyridine R and dilute to 
25*0 mL with the same solvent* 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light. 

Solvent mixture acetonitrile R, water R (50:50 ViV). 

Test solution Dissolve 70 mg of the substance to be examined 
in the solvent mixture and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 100,0 mL with the solvent mixture* 

Reference solution (b) Dissolve 7 mg of the substance to be 
examined and 6.8 mg of ergotamine tartrate CRS (impurity A) 
(equivalent to 7 mg of ergotamine mesilate) in the solvent 
mixture and dilute to 100 mL with the solvent mixture* 
Dilute 5 mL of this solution to 10 mL with the solvent 
mixture. 

Reference solution (c) Dissolve 5 mg of dihydmergotatrtine for 
peak identification CRS (containing impurities A, R, C, D 
and E) in the solvent mixture, add 100 gL of dilute sulfuric 
acid R and dilute to 5 mL with the solvent mixture. 

Column: 

— size: / — 0*15 m, 0 = 4.6 mm; 

— stationary phase: spherical end-capped oaadecylsily! silica gel 
for chromatography R (3 pm); 

— temperature: 25 C C. 

Mobile phase: 

— mobile phase A: 3 g'L solution of sodium fsepianesulfottate 
monohydrate R adjusted to pH 2*0 with phosphoric acid R, 

— mobile phase B: mobile phase A, acetonitrile for 
chromatography R (20:80 V/V); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - IS 

5**40 

42+ W 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 220 run. 

Injection 5 pL. 

Identification of impurities Use the chromatogram supplied 
with dihydroergotamine for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, C, D and E, 

Relative retention With reference to dihydro ergotamine 
(retention time = about 6.5 min): impurity D = about 0,7; 
impurity C = about 0*86; impurity A = about 0,95; 
impurity B = about 1 .2; impurity E - about 1.4, 


System suitability: reference solution (b): 

— resolution: minimum 1 *5 between the peaks due to 
impurity A and dihydroergotamine. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = L3; 
impurity C = 1.3; 

— impurities B, E: for each impurity, not more than 5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent); 

— impurity C: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurities A, D: for each impurity, not more than 
1 *5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
w f ith reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent). 

Loss on drying ( 2.232) 

Maximum 4.0 per cent, determined on 0.500 g by drying at 
105 C at a pressure not exceeding 0.1 kPa for 5 h. 

ASSAY 

Dissolve 0.500 g in a mixture of IQ mL of anhydrous acetic 
add R and 70 mL of acetic anhydride R. Titrate with 0. / M 
perchloric acid , determining the end-point potentiometrically 
(2.2.20). 

1 ml* of a; M perchhric acid is equivalent to 68.00 mg 
of CnH.uN^OgS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E 



A* (6aR y 9R)-N~[(2R,5S,\0zS, 10bS> 5-benzyl-1 Ob-hydroxy-2- 
methyL3 5 6-dioxooctahydro-8f/-oxazolo[3,2-a] pyrrole (2,1 - 
c] pyrazin-2-y 1] -7-methy 1-4,6,6a, 7,8,9- 
hexahydroind ol o [ 4,3-^] q uinoline- 9-carboxa midc 
(ergotamine). 
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1 0b-hydroxy-3,6-dioxooctahydro-8//-oxazolo [3,2- 
a\ pyrrolo [2, 1 -e] pyrazin- 2-yJ j -7-methyI- 
4,6 3 6a, 7,8,9,10,1 Ga -octahy droind do [4,3-/#] q u inol me-9- 
carboxamide (9, 10-d ihy droergostin e), 



C. (6a/?,9S,10a/?)-N-[(2/?,55,10a3, 10bS)-5-benzyl- 10b- 
hy dr oxy- 2-methyl -3,6 -d ioxoocta hy dro-S/Z-oxazolo [3,2- 
a] pyrrol o [2,1 -c\ pyrazi n- 2-yl ] -9-hy droxy-7 -methy f- 
4 , 6 , 63 , 738 , 9 , 10,1 Oaoc tahy droindolo [4,3^] qu inoli ne-9 - 
carboxamide (8-hy droxy-9,10-dihydroergota mine), 



D. (6a/?, 9/?, 10afi)-N-[(25 f 5S; 1 0a5,1 ObS)- 5-benzyl-10b- 
hydroxy- 2 -methyl-3,6-dioxooctahy dro- 8/f-oxazolo [3,2- 
a]pyrrolo[2,1 -c]pyrazin-2-yl]-7-methyl- 
4,6,63,7,8,9,10,103 octa by droindo lo [4 ^-fg] qui no Iine-9- 
carboxamide (Z'-epi- 9,1O-dihydroergotamine), 



E. (6a/?,9/?> 1 QaR)-N- [(2/?,5S,10a.S 5 1 ObS) -5-benzyl-10b- 
hydroxy-2-{ 1 -methy lethyl)-3,6-di oxo-octahydro-8//- 
oxazolo [3,2-o]pyrrolo[2,l^]pyrazin-2-yl]-7-methyl- 
4,6,6a,7,8,9, 10,10a-oaahydraindolo[4,3'/£j quinoline-9- 
caiboxamide (dihydroergocrisrine). 

--_-/ft fir 


Dihydroergotamine Tartrate 

(Ph. Bur , monograph 0600J 



H OH 


C^oHgoNjoOj* 1317 5989-77-5 

Action and use 

Vasodilator. 

Ph&f ______ 

DEFINITION 

Bis[(6a/f,9fl 5 1 Q*R)-N- [(2R,5S, 1 ObS, l ObS)-5-benzyl-10b- 
hydroxy-2- me thyl-3,6 -dioxoooahy dro- 8H-oxazoI o [ 3,2- 
a ] pyrrolo [2, i-cj pyrazm-2-y I] -7-methyl-4,6,6a, 7,8,9,10,1 Qa- 
o ctahydroindolo [4,3-/^] quinoline-9-carboxamide] (2 R, 3J?) - 
2,3-dihy droxybutanedioa te, 

Content 

98.0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very slightly soluble in water, sparingly soluble in alcohol. 

IDENTIFICATION 

First identification B> C 
Second identification A } C, D 

A. Dissolve 5.0 mg in methanol R and dilute to 100,0 mL 
with the same solvent, Examined between 250 nm and 

350 nm (2,2.25), the solution shows 2 absorption maxima, at 
281 nm and 291 nm, and a shoulder at 275 nm. Above 
320 nm the absorbance is negligible. The specific absorbance 
at the maximum at 281 nm is 95 to 115 (dried substance), 

B. Infrared absorption spectrophotometry (2,2.24). 

Preparation Discs. 

Comparison dihydroergotamine tartrate CRS. 

C. Examine the chromatograms obtained in the test for 
related substances. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. Suspend about 15 mg in 1 mL of water R. 0.1 mL of the 
suspension gives reaction (h) of tartrates (2,2. /}, 

TESTS 

Appearance of solution 

The solution is clear (2.2, /) and not more intensely coloured 
than reference solution Y? or BY 7 (2,2.2, Method IT). 

Dissolve 0.1 g in alcohol (85 per cent VIV) R warming 
carefully in a water-bath at 40 D C and dilute to 50 mL with 
the same solvent. 
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Dihydro tachy sterol 1-773 


pH (2.2.3) 

4.0 to 5.5 for the clear supernatant. 

Suspend 50 mg in 50 mL of carbon dioxide~free water R and 
shake for 10 min. Allow to stand. 

Specific optical rotation (2,2*7) 

-52 to -57 (dried substance). 

Dissolve 0.250 g in anhydrous pyridine R and dilute to 
25.0 mL with the same solvent, 

Related substances 

Thin-layer chromatography (2.2.27), Prepare the reference 
solutions and the test solutions immediately before use and in the 
order indicated. 

Reference solution (a) Dissolve 20 mg of dihydroergotamine 
tartrate CRS in a mixture of 1 volume of methanol R and 
9 volumes of chloroform R and dilute to 10 mL with the same 
mixture of solvents. 

Reference solution (b) Dilute 2.5 mL of reference solution (a) 
to 50 mL with a mixture of 1 volume of methanol R and 
9 volumes of chloroform R . 

Reference solution (c) Dilute 2 mL of reference solution (b) to 
5 mL with a mixture of 1 volume of methanol R and 
9 volumes of chloroform R. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in a mixture of 1 volume of methanol R and 
9 volumes of chloroform R and dilute to 5 mL with the same 
mixture of solvents. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of 1 volume of methanol R and 9 volumes of 
chloroform R. 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia R> methanol J?, ethyl 
acetate R } methylene chloride R (1:6:50:50 V/V/V/V). 

Application 5 pL, 

Development Protected from light over a path of 15 cm. 

Dry the plate in a current of cold air for not longer than 
1 min. Repeat the development protected from light over a 
path of 15 cm using a freshly prepared amount of the mobile 
phase. 

Drying In a current of cold air. 

Detection Spray the plate abundantly with 
dimethylaminobenzaldehyde solution R7 and dry in a current of 
hot air for about 2 min. 

Limits : in the chromatogram obtained with test solution (a): 

— any impurity: any spot, apart from the principal spot* is 
not more intense than the principal spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent) and not more than 2 such spots are more 
intense than the principal spot in the chromatogram 
obtained with reference solution (c) (0.2 per cent). 

Loss on drying ( 2.2.32 ) 

Maximum 5.0 per cent, determined on 0.200 g by drying in 
an oven at 105 C, 

ASSAY 

Dissolve 0.250 g in 50 mL of anhydrous acetic add R. Titrate 
with 0.05 M perchloric aad s determining the end-point 
potemiometrically (2.2.20). 

1 mL of 0.05 M perchloric add is equivalent to 32.93 mg of 
CtoHboNjoOjg, 

STORAGE 

Protected from light, 

_ _ ___ PtiEr 


Dihydrotachy sterol 

(Ph. Eur. monograph 2014) 



C^lUtp 398.7 67-96-9 

Action and use 

Vitamin D analogue. 

PftEtw _ 

DEFINITION 

(5 EflEi 2 2 E) -9,10-Seco-1 Oot-ergosta- 5,7,22-trien- 3 P-o l, 

Content 

97.0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

Colourless crystals or white or almost white crystalline 
powder. 

Solubility 

Practically insoluble in water* freely soluble in acetone and 
hexane, sparingly soluble in ethanol (96 per cent). 

It shows polymorphism (5,9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison dihydwtachysterol CRS. 

If the spectra obtained in the solid state show differences, 
record new spectra using the residues after recrystallisation 
from methanol R , 

TESTS 

Specific optical rotation (2.2*7) 

+ 99 to + 103, 

Dissolve 0.500 g in ethanol (96 per cent) R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2*2*29). 

Test solution Dissolve 10.00 mg of the substance to be 
examined in acetonitrile R and dilute to 50.0 mL with the 
same solvent. 

Reference solution (a) Dissolve L0 mg of dihydmachysterolfor 
system suitability 1 CRS (containing impurities A, B and C) in 
acetonitrile R and dilute to 5.0 mL with the same solvent. 
Reference solution (b) Dissolve 10.00 mg of 
dihydrotachysterol CRS in acetonitrile R and dilute to 50,0 mL 
with the same solvent. 

Reference solution (c) Dilute 5.0 mL of the test solution to 
100,0 mL with acetonitrile R. Dilute 5.0 mL of this solution 
to 50.0 mL with acetonitrile R. 

Column: 

— size. I = 0.25 m, 0 - 3.0 mm, 

— stationary phase : spherical trifunctional end-capped 
ociadecylsityl silica gel for chromatography R (4 pm). 
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— tentpemmre: 40 X* 

Mobile phase decanal /?, water for chromatography R y acetonitrile 
for chromatography R (1:25:1000 VlVfV). 

Flow rate 0*5 mLmin. 

Detection Vanab) e-wave length spectrophotometer capable of 
operating at 251 nm and at 203 nm* 

Injection 5 pL of the test solution and reference solutions (a) 
and (c). 

Run time Twice the retention dmc of dihydrotachysterol 
Identification of impurities*, reference solution (a); 

— use the chromatogram obtained at 203 tun and the 
chromatogram obtained at 203 nm supplied with 
dihydmtachystewl for system suitability* CRS to identify the 
peak due to impurity A, 

— use the chromatogram obtained at 25i nm and the 
chromatogram obtained at 251 nm supplied with 
dihydrotachysterol for system suitability CRS to identify the 
peak due to impurities B and C 

Relative retention With reference to dihydrotachysterol 
(retention time = about 15 min); impurity B = about 0.9; 
impurity C = about 1*2; impurity A (not visible at 251 nm, 
detected at 203 nm) - about 1.2* 

System suitability* reference solution (a): 

— peak-to-vaUey ram : minimum of 4, where H p = height 
above the baseline of the peak due to impurity' B, and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dihydrotachysterol in the chromatogram obtained at 
251 nm* 

Examine the chromatogram obtained at 203 nm for 
impurity A and the ehromatopam obtained at 251 nm for 
the impurities other than A* 

Limits'. 

— impurity A : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent), 

— impurities B f C : for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent), 

— any other impurity, for each impurity, not more chan 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0*1 per cent), 

— total (including A): not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) at 251 nm (1.0 percent), 

— disregard limit : 0.1 limes the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0*05 per cent). 

Water ( ZSJ2) 

Maximum 0*1 per cent, determined on 40*0 mg. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modifications* 

Detection Spectrophotometer at 251 nm* 

Injection Test solution and reference solution (b). 

Calculate the percentage content of C 2 8H 46 0 using the 
chromatograms obtained with the test solution and reference 
solution (b) and the declared content of 
dihydrotachysterol CRS , 


STORAGE 

Under an inert gas, in an airtight container, at a temperature 
of 2 X to 8 °C 

The contents of an opened container are to be used 
immediately. 

IMPURITIES 

Specified impurities: A, B, C* 



A. (7£,22£)-9,10-secoergosta-5( 10),7,22-trien-3P*ol 
(dihydrovitamin D 2 -I), 



B. (5Ej7£,22£)-9,J 0-secoergosta-5,7,22-trien-3p-oI 
(dibydrovitamin Dj-IV), 



C. (5£,7£)-9,10-seco-l 0a-ergosta-5 ( 7-dien-3p-ol 
(dihy drotachysteroU) * 

__ PUB* 
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Diltiazem Hydrochloride 1-775 


Diloxanide Furoate 



C,4i ll a 2 N0 4 328.2 3736-81-0 

Action and use 
Antiprotozoal. 

Preparation 

Diloxanide Tablets 

DEFINITION 

Diloxanide Furoate is 4-(A-me thy 1-2,2- 
dichloroacetamidojphenyl 2-furuate. It contains not less than 
98.0% and not more than 102.0% of Ci4HnCl 2 N0 4 , 
calculated with reference to the dried substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Very slightly soluble in water, slightly soluble in ethanol (96%) 
and in ether , 

IDENTIFICATION 

A. The infrared absorption spectrum, Appendix II A, is 
concordant with the reference spectrum of diloxanide furoate 
(R$ 103), 

B. The light absorption, Appendix II B, in the range 240 to 
350 nm of a 0.0014% w/v solution in ethanol (96%) exhibits 
a maximum only at 258 nm. The absorbance at the maximum 
is about 0.98. 

C Bum 20 mg by the method for oxygen-flask combustion , 
Appendix VIII C, using 10 mL of 1 m sodium hydroxide as the 
absorbing liquid. When the process is complete, acidify the 
liquid with nitric acid and add silver nitrate solution. A white 
precipitate is produced. 

TESTS 
Melting point 

114' to 116 " 3 Appendix V A. 

Free acidity 

Shake 3 g with 50 mL of water , filter and wash the residue 
with three 20 mL quantities of water. Titrate the combined 
filtrate and washings with OJm sodium hydroxide KS using 
phemlphthaldn solution R1 as indicator. Not more than 
1.3 mL is required. 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using silica gel HF 254 as the coating 
substance and a mixture of 96 volumes of diehloromethane 
and 4 volumes of methanol as the mobile phase. Apply 
separately to the plate 5 pL of each of two solutions of the 
substance being examined in dichioromethane containing (1) 
10,0% w/v and (2) 0.025% w/v. After removal of the plate, 
allow' it to dry in air and examine under ultraviolet light 
(254 nm). Any secondary spot in die chromatogram obtained 
w ith solution (1) is not more intense than the spot in the 
chromatogram obtained w'ith solution (2), 

Loss on drying 

When dried to constant weight at 105% loses not more than 
0,5% of its w-eight. Use 1 g. 


Sulfa ted ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 0,3 g in 50 mL of anhydrous pyridine and carry out 
Method II for non-aqueous titration. Appendix VHI A, using 
OJm tetrabutylammonium hydroxide VS as titrant and 
determining the end point potenriometrically. Each mL of 
OJm tetrabutylammontun r hydroxide KS is equivalent to 
32.82 mg of C^nCLNO* 

STORAGE 

Diloxanide Furoate should be protected from light. 


Diltiazem Hydrochloride 

(Ph. Eur. monograph 2004) 



C 22 H 27 CIN 2 0 4 S 451.0 


33286-22-5 


Action and use 

Calcium channel blocker. 

Preparations 

Prolonged-release Diltiazem Tablets 

Ph Pit _ _ _„________ 

DEFINITION 

Hydrochloride of (2S,35)*5*[2-Cdimethylamino)ethyl]-2- 
(4-methoxvp he ny l) -4-oxo- 2,3,4,5 - tetrahydro-1,5- 
benzothiazepin-3«yl acetate. 

Content 

98.5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility' 

Freely soluble in water, in methanol and in methylene 
chloride, slightly soluble in anhydrous ethanol. 

mp 

About 213 n C, with decomposition. 

IDENTIFICATION 

First identification A , D. 

Second identification B t C, D. 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison diltiazem hydrochloride CRS. 

B, Thin-layer chromatography (2.Z27). 

Test solution Dissolve 50 mg of the substance to be examined 
in methylene chloride R and dilute to 5 mL with the same 
solvent. 

Reference solution Dissolve 50 mg of diltiazem 
hydrochloride CRS in methylene chloride R and dilute to 5 mL 
with the same solvent. 

Plate TLC silica gel F 254 plate R. 

Mobile phase acetic add R, water R, methylene chloride R, 
anhydrous ethanol R (1:3:10:12 VFVlVlV ). 
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Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

C Dissolve 50 mg in 5 mL of water R . Add l mL of 
ammonium mneckate solution R, A pink precipitate is 
produced. 

D. It gives reaction (a) of chlorides (2.3.1). 

TESTS 
Solution S 

Dissolve LOO g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1) and colourless (2.2.2, Method II). 
pH ( 2 . 2 , 3 ) 

4.3 to 5.3. 

Dilute 2.0 mL of solution S to 10,0 mL with carbon dioxide * 
free water R. 

Specific optical rotation (2.2. 7) 

+ 115 to + 120 (dried substance}. 

Dilute 5.0 mL of solution S to 25,0 mL with water R , 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 200.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 5 mg of diltiazem for system 
suitability CRS (containing impurity A) in the mobile phase 
and dilute to 20.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of diltiazem 
impurity P CBS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute 1.0 mL of the solution to 
100.0 mL with the mobile phase. 

Column: 

— size: / s 0.10 m, 0 = 4.6 mm; 

— stationary phase : octadccylsilyl silica gel for chromatography R 
(3 pm). 

Mobile phase Mix 5 volumes of anhydrous ethanol R> 

25 volumes of acetonitrile R and 70 volumes of a solution 
containing 6.8 g/L of potassium dihydrogen phosphate R and 
0.1 mL/L of N-dimethyloctylamine R, adjusted to pH 4.5 
with dilute phosphoric acid R. 

Flow rate l .5 mL/min. 

Detection Spectrophotometer at 240 nm. 

Injection 20 pL. 

Run time 5 times the retention time of diltiazem. 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peak due to 
impurity F. 

Relative retention With reference to diltiazem (retention 
time = about 5 min): impurity F = about 0.5; 
impurity A = about 0.8, 


System suitability, reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity A and diltiazem; 

— symmetry factor, maximum 2.0 for the peak due to 
impurity A; if necessary, adjust the concentration of 
A^AT-dimethyloctylamine in the mobile phase. 

Limits: 

— impurity F: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— mial: not more than 3 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.3 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20.0 mL with the 
same solvent. 12 mL of the solution complies with test A. 
Prepare the reference solution using lead standard solution 
(l ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 *C for 2 h. 

SiiUated ash (2,4,14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,400 g in a mixture of 2 mL of anhydrous formic 
acid R and 60 mL of acetic anhydride R . Titrate with 0.1 M 
perchloric acid , determining the end-point potentiometrically 
( 2 , 2 . 20 ). 

I mL of 0.1 M perchloric add is equivalent to 45.1 mg 
ofC 22 H 27 dN 2 0 4 S. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): A> B f 
C, D, E. 


A, (2Jf, 35) -5* [2' (dimethyl amino) ethyl] -2- (4-methoxypheny 1) 
4-oxo-2 J 3,4,5'tetrahydro-l jS-benzothiazepin-l-yl acetate, 
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Dimenhydrinate 1-777 



B. (25, 35) -2- (4-meth oxypheny l) -4 -gxq- 2,3*4,5 -tetrahydro- 
l,5-benzothiazepin-3-yI acetate, 


Dimenhydrinate 

(Ph, Bur i monograph 0601) 




C 2 4H 28 C1N 5 03 410,0 523-87-5 

Action and use 

Histamine Hi receptor antagonist; antihistamine. 

Preparation 

Dimenhydrinate Tablets 


C C2-S 5 35)-5-[2-(dimethylamino)ethyl]-2-{4^hydroxyphenyl)- 
4-oxo-2, 3,4 ,5 -tetrahydro-1,5-benzothi azepin-3-yI aceta te, 




D. (25,35)-2-(4-methoxyphenyl)-5-[2-(methyl amino) ethyl] -4- 
oxo-2 J 3 3 4,5-tetrahydro-l ,5-bcnzothja2epin-3-yl acetate, 



E. (25,35)-3-hydroxy-2-(4-methoxyphenyl)-2,3-dihydro-1,5- 
benzothiazepin-4 ( 5H) -one, 



F. (25,35) -5 - [2- (d imethyl a mino) ethyl] - 3-hydroxy-2- 
(4-methoxypheny l)-2,3-dihydrcH 1,5-benzoihiazepm-4(5H)- 
one. 

___ PTiEtr 


PfiEtr ______ 

DEFINITION 

D ip he nhydramine [2-(diph eny Imethoxy) -N^N- 
dimethylethanamine] 8-chlorotheophyllinc (8-chloro-I,3- 
d imethy 1- 3,7-dihydro-1 H- pu ri ne -2,6-dione) * 

Content 

— diphenhydramine (C 17 H 21 NO; 255.4): 53,0 per cent to 
55,5 per cent (dried substance); 

— 8 *cMorotheophyUine (C 7 H 7 CIN 4 O 2 ; 214,6): 44.0 per cent 
to 46.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Slightly soluble in water, freely soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

Firs 1 identification C. 

Second identification A , B, D, 

A. Melting point (2.2. 14): 102 C to 106 *C. 

B. Dissolve 0.1 g in a mixture of 3 mL of water R and 3 mL 
of ethanol (96 per cent) R , add 6 mL of water R and 1 mL of 
dilute hydrochloric acid R and cool in iced water for 30 min, 
scratching the wall of the tube with a glass rod if necessary to 
initiate crystallisation. Dissolve about 10 mg of the 
precipitate obtained in 1 mL of hydrochloric add R , add 0.1 g 
of potassium chlorate R and evaporate to dryness in a 
porcelain dish. A reddish residue is obtained that becomes 
violet-red when exposed to ammonia vapour. 

C. Infrared absorption spectrophotometry (2.2.24). 

Comparison dimenhydrinate CRS. 

D. Dissolve 0.2 g in 10 mL of ethanol (96 per cent) R t 

Add 10 mL of picric acid solution R and initiate crystallisation 
by scratching the wall of the tube with a glass rod. 

The precipitate, washed with water R and dried at 
100-105 C, melts (2.2. 14) at 130 D C to 134 C. 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and colourless (2.2.2, 

Method II). 

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 20 mL 
with the same solvent. 

pH (2.2.3) 

7,1 to 7,6 for the filtrate. 
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To 0.4 g add 20 mL of carbon dioxide-free water R, shake for 
2 min and filter. 

Related substances 

Liquid chromatography (2.2.29). 

Sdveni mixture acetonitrile R y water R (18:82 VlV). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 100,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 57 mg of diphenhydramine 
hydrochloride CRS in the solvent mixture and dilute to 
50.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100,0 mL with the solvent mixture. Dilute 2,0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5.0 mg of diphenhydramine 
impurity A CRS (impurity F) in 5.0 mL of reference 
solution (a) and dilute to 50,0 mL with the solvent mixture. 
Reference solution (d) Dissolve the contents of a vial of 
dimenhydrinate for peak identification CRS (containing 
impurities A and E) b 1,0 mL of the solvent mixture. 

Column: 

— size. I - 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 °C, 

Mobile phase: 

— mobile phase A: dissolve 10.0 g of mcthylamine R2 in 
950 mL of water R, adjust to pH 2.5 with phosphoric 
add R and dilute to 1000 mL with w/uter K; 

— mobile phase B: acetonitrile R1; 


Time 

(min) 

Mobile phase A 
(per cent V7V) 

Mobile phase B 
(per cent VfV) 

Flow rete 

t in L/min} 

0 2 

52 

18 

\2 

2 - 15 

82 4 50 

18 4 50 

13. 

15-20 

50 4 20 

50 4 80 

L2 4 2.0 

20-30 

20 

80 

2.0 


Detection Spectrophotometer at 225 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with dimenhydrinate for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A and E; use the 
chromatogram obtained with reference solution (c) to identify 
impurity' F. 

Relative mention With reference to diphenhydramine 
(retention time = about 13 min): impurity A = about 0.3; 
impurity E - about 0.7; impurity F = about 0,95. 

System suit ability: reference solution (c): 

— resolution: minimum 1,5 between the peaks due to 
impurity F and diphenhydramine. 

Limits: 

— impurities A, F: for each impurity* not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0,2 per cent); 

— impurity E: not more than 0.75 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 


chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying ( 2.2.32 ) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo. 

Sulfated ash (2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Diphenh ydramine 

Dissolve 0,200 g in 60 mL of anhydrous acetic add R. Titrate 
with 0.1 M perchloric add, determining the end-point 
potentiometrically (2.2.20). 

I mL of 0.1 M perchloric add is equivalent to 25,54 mg 
ofGnHsjNCX 

8-Chlorotheophyiiine 

To O.8O0 g add 50 mL of water j?, 3 mL of dilute 
ammonia R! and 0.6 g of ammonium nitrate R and heat on a 
water-bath for 5 min. Add 25,0 mL of 0.1 M silver nitrate 
and continue hearing on a water-bath for 15 min with 
frequent swirlbg. Cool, add 25 mL of dilute nitric add R and 
dilute to 250.0 mL with water R , Filter and discard the first 
25 mL of the filtrate. Using 5 mL of ferric ammonium sulfate 
solution R2 as indicator, titrate 100.0 mL of the filtrate with 
0.1 M ammoniu m thiocyanate until a yellowish-brown colour 
is obtained. 

I mL of 0.1 M silver nitrate is equivalent to 21,46 mg 

of c 7 h 7 cin 4 o 2 . 

IMPURITIES 

Specified impurities A, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, D, 

G, /, % K, 


o 



CH a 


A. 1,3-dimethyl-3,7 -dihydro* I //-purine-2,6-dione 
(theophylline). 



CH* 


C, 1,3 s 7-nimethyt-3 J 7-dihydro-1 //-purine-2,6-dione 
(caffeine). 
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Dimercaprol i-779 



Dimercaprol 

(Ph. Eur. monograph 0389) 

H SH 

and enantiomer 



* * 

★ ■* 

★ * 

*** 


D. R1 = CH 2 -N(CH 3 ) 2j R2 = H; N-[ 2- 

(dipheny Imethoxy )e thy 1] -A/, AT, AT -trimethy le th an e-1 ,2- 

diamincj 

G + R1 = H, R2 = CH 3 : N,N-dimethyl-2-{(/£3)- 
(4-me thylphenyl) (phenyl}methoxy] ethanamin e 
(4-mc thy Idiphenhy dramine) 3 

H. RI = Hj R2 = Bn 2-[(/£S)-(4-bromophenyl)- 
(pheny 1) methoxy j - AyV-dimethy le tfaanamine 
(4-brom odiphenhydramine ) s 


CaHgOSa 124.2 59-52-9 

Action and use 

Chelating agent for use in heavy metal poisoning. 

Preparation 

Dimercaprol Injection 

When B.A.L. is prescribed or demanded, Dimercaprol shall 
be dispensed or supplied. 



E. 8-chloro-1 jSjT-mmethyl-S^-dihydro- li/-purine-2,6~dione 
(8-chlorocafFeine), 



F. 2-(diphenyl methoxy) -N- me thy 1 ethana mine 
(diphenhydramine impurity A), 



I. R = H; diphenyl methane l (benzhydrol), 

K. R = CH(CeH 5 ) 2 ; [oxybisfmethaneiriyOjTetrabenzene, 



J. diphenylmethanone (benzophenone). 


PtiEvr 


PtiEur. ______ 

DEFINITION 

(2RS) - 23 -Disulfanyipropan -1 -ol. 

Content 

98.5 per cent to 10L5 per cent. 

CHARACTERS 

Appearance 

Clear, colourless or slightly yellow liquid. 

Solubility 

Soluble in water and in arachis oil, miscible with ethanol 
(96 per cent) and with benzyl benzoate. 

IDENTIFICATION 

A. Dissolve 0.05 mL in 2 mL of water K, Add 1 mL of 
0.05 M iodine . The colour of the iodine is discharged 
immediately. 

B. Dissolve 0.1 mL in 5 mL of water R and add 2 mL of 
capper sulfate solution R . A bluish-black precipitate is formed 
which quickly becomes dark grey. 

C. In a ground-glass-stoppcrcd tube, suspend 0.6 g of sodium 
bismuihaie R> previously heated to 200 r C for 2 h, in a 
mixture of 2.8 mL of dilute phosphoric acid R and 6 mL of 
water R. Add 0.2 mL of the substance to be examined, mix 
and allow to stand for 1 0 min with frequent shaking. 

To 1 mL of the supernatant add 5 mL of a 4 g/L solution of 
chromo tropic acid, sodium salt R in sulfuric acid R and mix. 

Heat in a wacer-barh for 15 min, A violet-red colour 
develops, 

TESTS 

Appearance 

It is clear (2.2./) and not more intensely coloured than 
reference solution or BY 6 (2.2,2> Method II), 

Acidity or alkalinity 1 

Dissolve 0.2 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. Add 0,25 mL of bromocresd 
green solution R and 0,3 mL of 0.01 M hydrochloric acid. 

The solution is yellow. Not more than 0.5 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to blue. 

Refractive index (2.2.6) 

L568 to 1,574. 

Halides 

To 2.0 g add 25 mL of alcoholic potassium hydroxide solution R 
and boil under a reflux condenser for 2 h. Eliminate the 
ethanol by evaporation in a stream of hot air. Add 20 mL of 
water R and cool. Add 40 mL of water R and 10 ml of strong 
hydrogen peroxide solution R 7 boil gently for 10 min, cool and 





1-780 Dimethylacetamide 


2017 


filter rapidly. Add 10 mL of dilute nitric acid R and 5.0 mL of 
0 1 M silver nitrate , Using 2 mL of ferric ammonium sulfate 
solution R2 as indieator, titrate with 0.1 M ammonium 
thiocyanate until a reddish-yellow colour is obtained. Cany 
out a blank titration. The difference between the 
titration volumes is not greater than 1.0 mL. 

ASSAY 

Dissolve 0.100 g in 40 mL of methanol R. Add 20 mL of 
0.1 M hydrochloric acid and 50.0 mL of 0.05 M iodine r Allow 
to stand for 10 min and titrate with 0.1 M sodium thiosulfate. 
Carry out a blank titration. 

1 mL of 0.05 M iodine is equivalent to 6.21 mg of C 3 H K OS 2 . 

STORAGE 

In a well-filled, airtight container, protected from light, at a 
temperature of 2 C to S C. 

_____ PhEur 


Dimethylacetamide 

(Ph, Eur. monograph 1667) 


H a c 


o 

A 


ch 3 


G,H 9 NO 87.1 127-19-5 

Action and use 

Excipient. 

P/iEut- _ _ ___- 

DEFINITION 

A, A-Dimethyl aeetamide. 

CHARACTERS 

Appearance 

Clear, colourless, slightly hygroscopic liquid. 

Solubility 

Miscible with water, with ethanol (96 per cent), and with 
most common organic solvents, 
bp: about 165 "C. 

IDENTIFICATION 

First identification: C. 

Second identification: A, B y D. 

A. Relative density (2.2.5): 0.941 to 0.944. 

B. Refractive index (2.2.6): 1,435 to L439. 

C. infrared absorption spectrophotometry (2.2.24). 

Preparation Films. 

Comparison Ph. Eur. reference spectrum of dimethylacetamide. 

D. Dilute 50 mg with I mL of methanol R. Add 1 mL of a 
15 g/L solution of hydroxylamine hydrochloride R and mix. 

Add 1 mL of dilute sodium hydroxide solution R y mix and allow 
to stand for 30 min. Add I mL of dilute hydrochloric acid R 
and add 1 mL of a 100 g/L solution of ferric chloride R in 
0.1M hydrochloric acid. A reddish-brown colour develops, 
reaching a maximum intensity after about 5 min. 


TESTS 

Appearance 

The substance to be examined is clear (2.2.1) and not more 
intensely coloured than reference solution Y 7 ( 2 , 2 . 2 , 

Method II). 

Acidity 

Dilute 50 mL with 50 mL of water R previously adjusted 
with 0.02 M potassium hydroxide or 0.02 M hydrochloric acid to 
a bluish-green colour, using 0.5 mL of bromothymol blue 
solution R1 as indicator. Not more than 5.0 mL of 0.02 M 
potassium hydroxide is required to restore the initial (bluish- 
green) colour. 

Alkalinity 

To 50 mL add 50 mL of water R previously adjusted with 
0.02 M potassium hydroxide or 0.02 M hydrochloric acid to a 
yellow colour, using 0.5 mL of bromothymol blue solution R1 
as indicator. Not more than 0.5 mL of 0:02 M hydrochloric 
acid is required to restore the initial (yellow) colour. 

Related substances 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution The substance to be examined. 

Reference solution (a) Dilute a mixture of 1 mL of the 
substance to be examined and 1 mL of dimethylformamide R 
(impurity B) to 20 mL with methylene chloride R. 

Reference solution (b) Dilute 1 mL of the substance to be 
examined to 20.0 mL with methylene chloride R. Dilute 
0 .1 mL of the solution to 10.0 mL with methylene chloride R. 
Column: 

— material: fused silica; 

— size: l = 30 m, 0 = 0.32 mm; 

— stationary phase; macwgdl 20 000 R (film thickness J jam). 
Carrier gas nitrogen for chromatography R. 

Linear velocity 30 cm/s. 

Split ratio 1:20. 

Temperature: 



Time 

(mini 

Temperature 

<"C) 

Column 

0 - 15 

SO 4 200 

Injection port 


ISO 

Detector 


250 


Detection Flame ionisation. 

Injection 0.5 pL. 

System suitability: 

— resolution: minimum 5,0 between the peaks due to 
dimethylacetamide and impurity R in the chromatogram 
obtained with reference solution (a); 

— signal-io-notse ratio: minimum 10 lor the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— any impurity: maximum 0.1 per cent; 

— total: maximum 0.3 per cent; 

— disregard limit: the area of the peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2. 4.8) 

Maximum 10 ppm. 

Dilute 4.0 g to 20.0 mL with water R. 12 mL of the solution 

complies with test A. Prepare the reference solution using 

lead standard solution (2 ppm Pb) R. 
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Dimethyl Phthalate 1-781 


Non-volatile matter 

Maximum 20 ppm . 

Evaporate 50 g to dryness by suitable means at a pressure 
not exceeding t kPa and on a water-bath. Dry the residue in 
an oven at 170-175 C, The residue weighs not more than 
1 mg. 

Water (, 2.5.32) 

Maximum 0.1 per cent, determined on 0,100 g, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 


HaC 


O 

A 


OK 


A. acetic acid, 


OHC^CHj 


CH 3 


B. A/'JV-dimethylforrnamide, 




h 3 c 


C, AyY-dime thyl propanamide. 


1 

ch 3 


H a C 


D. N,A ? -di methyl butanamide. 


V 


CH* 


CH 3 


PhEur 


Dimethyl Phthalate 


a COOMe 

COOMe 


C !0 H !0 O 4 194.2 131-11-3 

Action and use 

Insect repellent. 

DEFINITION 

Dimethyl Phthalate contains not less than 99*0% and not 
more than 100.5% w/w of CioHfoO* 

CHARACTERISTICS 

A colourless or faintly coloured liquid* 

Slightly soluble in water, miscible with ethanol (96%), with 
ether and with most organic solvents, 

IDENTIFICATION 

A, The infrared absorption spectrum, Appendix II A, is 
concordant with the reference spectrum of dimethyl phthalate 
(RS 105). 

B* Gently boil I g with 5 mL of 2 m methanolic potassium 
hydroxide for 10 minutes, add 5 mL of water, evaporate the 
mixture to half its volume and cool Add 1 mL of hydrochloric 
add, filter, melt the dried precipitate in a small tube, add 
0,5 g of resorcinol and 0.05 mL of chloroform and heat to 


about 180 for 3 minutes* Cool, add 1 mL of 5m sodium 
hydroxide and pour into water . An intense yellowish green 
fluorescence is produced* 

TESTS 

Acidity 

Mix 20 mL with 50 mL of ethanol (96%) previously 
neutralised to p/miolphthalein solution RL Not more than 
0.1 mL of 0.1m sodium hydroxide VS is required to neutralise 
the solution using phenolphthalein solution RJ as indicator. 

Refractive index 

L515 to L517, Appendix V E. 

Weight per mL 

1.186 to LI92 g, Appendix V G. 

Related substances 

Prepare a 0.075% w/v solution of phenyl benzoate (internal 
standard) in chloroform (solution A). Cany' out the method 
for gas chromatography^ Appendix 01 B, using solutions of the 
substance being examined containing (1) 0.10% w/v in 
solution A, (2) 5*0% w/v in chloroform and (3) 5*0% w/v in 
solution A. 

The chromatographic procedure may be carried out using a 
glass column (1*5 m x 4 mm) packed with a ad-washed, 
sdamsed diatomaceotts support (80 to 100 mesh) coated with 
3% w/w of phenyl methyl silicone fluid (50% phenyl) (OV- 
17 is suitable) and maintained at 145 , 

In the chromatogram obtained with solution (3) the ratio of 
the sum of the areas of any secondary peaks to the area of the 
peak due to the internal standard is not greater than the ratio 
of the area of the peak due to dimethyl phthalate to the area 
of the peak due to the internal standard in the chromatogram 
obtained with solution (1). 

Sul fa ted ash 

Not more than 0*1% w/w, Appendix IX A 

Water 

Not more than 0.1% w/w, Appendix IX C. Use 20 g, 

ASSAY 

In a borosilicate glass flask dissolve 1*5 g of the substance 
being examined in 5 mL of carbon dioxide-free ethanol 
prepared by boiling ethanol (96%) thoroughly and 
neutralising to phenolphthalein solution Rl. Neutralise the free 
acid in the solution with 0,1 M ethanolic potassium hydroxide 
VS using 0.2 mL of phenolphthalein solution Ri as indicator. 
Add 50 mL of 0.5 m ethanolic potassium hydroxide VS and boil 
under a reflux condenser on a water bath for 1 hour. 

Add 20 mL of water and titrate the excess of alkali with 
0.5m hydrochloric acid VS using a further 0,2 mL of 
phenolphthalein solution Rl as indicator. Repeat the operation 
without the substance being examined. The difference 
between the titrations represents the alkali required to 
saponify the esters. Each mL of 0,5m ethanolic potassium 
hydroxide is equivalent to 48.55 mg of CjoHiaOj. 
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Dimethyl Sulfoxide * ; 

(Ph. Bur . monograph 0763) * 

o 

h 3 c ch 3 

C 2 H 6 GS 78.1 67-68-5 

Action and use 

Pharmaceutical solvent; excipient. 

When dimethyl sulphoxide is demanded. Dimethyl Sulfoxide 
shall be supplied. 

/ft fir___ _ ______ 

DEFINITION 

S u Ifiny Ibism ethane. 

CHARACTERS 

Appearance 

Colourless liquid or colourless crystals, hygroscopic. 

Solubility 

Miscible with water and with ethanol (96 per cent). 

IDENTIFICATION 

First identification C 

Second identification A, B, D 

A. Relative density (see Tests). 

B. Refractive index (see Tests). 

C. Infrared absorption spectrophotometry (2.2.24). 

Comparison dimethyl sulfoxide CRS. 

D. Dissolve 50 mg of nickel chloride R in 5 mL of the 
substance to be examined. The solution is greenish-yellow. 
Heat in a water-bath at 50 C. The colour changes to green 
or bluish-green. Cool. The colour changes to greenish-yellow. 

TESTS 

Acidity 

Dissolve 50.0 g in 100 mL of carbon dioxide-free water R. 

Add 0,1 mL of phenalphthalein solution Rl. Not more than 
5.0 mL of 0.01 M sodium hydroxide is required to produce a 
pink colour. 

Relative density (2.2.5) 

1.100 to 1.104. 

Refractive index (2,2.6) 

L478 to 1.479, 

Freezing point (2.2.18) 

Minimum 18.3 C. 

Absorbance (2.2.25) 

Purge with nitrogen R for 15 min. The absorbance, measured 
using water R as the compensation liquid, is not more than 
0.30 at 275 nm and not more than 0,20 at both 285 nm and 
295 nm. Examined between 270 nm and 350 nm, the 
substance to be examined shows no absorption maximum. 
Related substances 
Gas chromatography (2.2,28), 

Internal standard solution Dissolve 0.125 g of bibenzyl R in 
acetone R and dilute to 50 mL with the same solvent. 

Test solution (a) Dissolve 5.0 g of the substance to be 
examined in acetone R and dilute to 10.0 mL with the same 
solvent. 

Test solution (b) Dissolve 5.0 g of the substance to be 
examined in acetone R , add 1.0 mL of the internal standard 
solution and dilute to 10.0 mL with acetone R, 

Reference solution Dissolve 50,0 mg of the substance to be 
examined and 50 mg of dimethyl sidfone R in acetone R, add 


10.0 mL of the internal standard solution and dilute to 

100.0 mL with acetone R . 

Column: 

— material: glass; 

— siee: /= 1.5 m, 0 = 4 mm; 

— stationary phase : diatomaceous earth for gas 
chromatography R (125-180 pm) impregnated with 
10 per cent m/m of polyethyleneglycol adipate R. 

Carrier gas nitrogen for chromatography R, 

Flow rate 30 mL'min. 

Temperature: 

— column: 165 °C; 

— injection port and detector, 190 °C. 

Detection Flame ionisation. 

Injection ! pL. 

Rim time 4 times the retention time of dimethyl sulfoxide. 

Elution order Dimethyl sulfoxide, dimethyl sulfone, bibenzyl. 

Retention lime Dimethyl sulfoxide = about 5 min. 

System suitability: 

— resolution: minimum 3 between the peaks due to dimethyl 
sulfoxide and dimethyl sulfone in the chromatogram 
obtained with the reference solution; 

— in the chromatogram obtained with test solution (a) there 
is no peak with the same retention time as the internal 
standard. 

Limit: 

- — total: calculate the ratio R of the area of the peak due to 
dimethyl sulfoxide to the area of the peak due to the 
internal standard from the chromatogram obtained w T ith 
the reference solution; from the chromatogram obtained 
with test solution (b), calculate the ratio of the sum of the 
areas of any peaks, apart from the principal peak and the 
peak due to the internal standard to the area of the peak 
due to the internal standard: this ratio is not greater than 
R (0.1 per cent). 

Water (2.5.12) 

Maximum 0.2 per cent, determined on 10.0 g, 

STORAGE 

In an airtight, glass container, protected from light. 

___ PftEur 


Dimeticone 

(Ph Bur monograph 0138) 

xh 3 

ft+1 



★ * * 


* 

* 

* 


9006-65-9 


Action and use 

Antifoaming agent; water repellent. 

When dimethicone is demanded, Dimeticone shall be 
supplied. 

PhEur _______ 

DEFINITION 

Oj-Trimethylsilyl-tfi-me thy lpoly foxy (dimethyl si lane d iyl)]. 

This poly(dimethylsiloxane) is obtained by hydrolysis and 
polycondensation of dichlorodimethylsilane and 
chlorotrimethylsilane. Different grades of dimeticone exist 
which are distinguished by a number indicating the nominal 
kinematic viscosity placed after the name. 
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Their degree of polymerisation (n = 20 to 400) is such that 
their kinematic viscosities are nominally between 20 mnr s" 5 
and 1300 mm 2 s _l , 

Dimeticotm with a nominal viscosity of 50 mm s s~ I or lower art 
intended, for external use only. 

CHARACTERS 

Appearance 

Clear* colourless liquid of various viscosities- 

Solubility 

Practically insoluble in water* very slightly soluble or 
practically insoluble in anhydrous ethanol, miscible with ethyl 
acetate, with methyl ethyl ketone and with toluene* 

IDENTIFICATION 

A- It is identified by its kinematic viscosity at 25 °C 
(see Tests) . 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison dimetiCQM CRS . 

The region of the spectrum from 850 cm-1 to 750 cm-/ is 
not taken into account* 

C. Heat 0.5 g in a test-tube over a small flame until while 
fumes begin to appear* Invert the tube over a 2 nd tube 
containing 1 mL of a 1 g/L solution of chromotropic add, 
sodium salt R in sulfuric add R so that the fiuncs reach the 
solution. Shake the 2 nd tube for about 10 s and heat on a 
water-bath for 5 min. The solution is violet* 

D. In a platinum crucible, prepare the suifaied ash (2.4.14) 
using 50 mg. The residue is a white powder that gives the 
reaction of silicates (2.5./). 

TESTS 

Acidity 

To 2.0 g add 25 mL of a mixture of equal volumes of 
anhydrous ethanol R and ether R, previously neutralised to 
0*2 mL of bromothymol blue solution RI , and shake. Not more 
than 0,15 mL of 0.01 M sodium hydwxide is required to 
change the colour of the solution to blue. 

Viscosity' ( 2 . 2 . 9) 

90 per cent to 110 per cent of the nominal kinematic 
viscosity stated on the label, determined at 25 °C. 

Mineral oils 

Place 2 g in a test-tube and examine in ultraviolet light at 
365 nm. The fluorescence is not more intense than that of a 
solution containing 0*1 ppm of quinine sulfate R in 0.005 M 
suffuric acid examined in the same conditions* 

Phenyl at cd compounds 

Dissolve 5*0 g with shaking in 10 mL of cyclohexane R. 

At wavelengths from 250 nm to 270 nm, the absorbance 
(2*2.25) of the solution is not greater than 0*2* 

Heavy' metals 
Maximum 5 ppm* 

Mix 1*0 g with methylene chloride R and dilute to 20 mL with 
the same solvent. Add 0.75 mL of a freshly prepared 
0.02 g/L solution of dithizone R in methylene chloride R, 

0.5 mL of water R and 0.5 mL of a mixture of 1 volume of 
dilute ammonia R2 and 9 volumes of a 2 g/L solution of 
hydroxylamine hydrochloride R. At the same rime, prepare a 
reference solution as follows: to 20 mL of methylene chloride R 
add 0*75 mL of a freshly prepared 0.02 g'L solution of 
dithizone R in methylene chloride R, 0.5 mL of lead standard 
solution (10 ppm Pb) R and 0.5 mL of a mixture of 1 volume 
of dilute ammonia R2 and 9 volumes of a 2 g L solution of 
hydroxylamine hydrochloride R* Immediately shake each 
solution vigorously for 1 min. Any pink colour in the test 


solution is not more intense than that in the reference 
solution* 

Volatile matter 

Maximum 0.3 per cent, for dimeticones with a nominal 
viscosity greater than 50 mm^s" l , determined on 1.00 g by 
heating in an oven at 150 X for 2 h. Cany out the test using 
a dish 60 mm in diameter and 10 mm deep* 

LABELLING 

The label states: 

— the nominal kinematic viscosity by a number placed after 
the name of the product; 

— where applicable, chat the product is intended for external 
use. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that arc 
recognised as bdng relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5,1 5). Some of the characteristics described in the Functwnaluy- 
related characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality 
criteria. In such cases, a cross-reference to the tests described in the 
mandatory* part is inchtded in the FunctioJiahty-related 
characteristics section , Control of the characteristics can contribute 
to the quality of a medicinal product by improving the amsktmey 
of the manufacturing process and the performance of the medicinal 
pmdua during use , Where control methods are cited , they are 
recognised as being suitable for the purpose , but other methods can 
also be ttsed. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristic may be relevant for dimetkone used as 
emollient , 

Viscosity 

(see Tests). 

__ PtiBur 


Dimetindene Maleate 

(Ph. Eur. monograph 1417) 



C 24 H 2 *N 2 0 4 408.5 


COjH 


3614-69-5 


Action and use 

Histamine H t receptor antagonist; antihistamine. 


Ph fur ----- 

DEFINITION 

NVV-Dimethyl-2-[3- [(RS)-1 -(pyridin-2-yl) ethyl]-1 //-inden-2- 
yljethanamine (Z) -butene dioate. 

Content 

99.0 per cent to 10LO per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 
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Solubility 

Slightly soluble in water, soluble in methanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison dimetindene maleate CRS . 

TESTS 
Solution S 

Dissolve 0.20 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2,2A) and not more intensely coloured 
than Y 6 (2.2.2 , Method IT). 

Optical rotation (2.2.7) 

-0.10 to 4- 0,10% determined on solution S, 

Related substances 

Gas chromatography (2.2.28). 

Solvent mixture acetone F, methylene chloride R (50:50 ViV). 
Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 5.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5.0 mg of 2-ethytpyridine R 
(impurity A) in the solvent mixture and dilute to 50.0 mL 
with the solvent mixture. Dilute 10.0 mL of this solution to 
100,0 mL with the solvent mixture. 

Column: 

— material: fused silica, 

— size. / = 30 m s 0 = 0,32 mm: 

-— stationary* phase: polymethylpkenylsiloxane R (film thickness 
0.25 jam). 

Carrier gas helium for chromatography R. 

Linear velocity About 30 cm/s. 

Temperature: 



Time 

(min) 

Temperature 

ra 

Column 

{Li 

60 


1 - 34.3 

60 -> 260 


34.3 - 46.3 

260 

Injection port 


240 

Detector 


260 


— sum of impurities other than A: not more than 0.5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard the peak due to maleic add. 

Loss on drying (2.2.32) 

Maximum 0.1 per cent, determined on L000 g by drying in 
an oven at 105 °C for 2 h. 

Sulla ted ash (2.4A 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 80 mL of anhydrous acetic acid R. Titrate 
with 0AM perchloric acid s determining the end-point 
p otentiomemcally (2.2. 20 ). 

1 mL of 0AM perchloric add is equivalent to 20.43 mg 
of C 24 H 28 N 2 O 4 , 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H, I 



A. 2-ethyIpyridine, 



CH 3 


B. 2-(l H- tnden-2-yl)-A r , A-dimethyl ethan amine. 



(dimethyls m ino) but an oate, 

D, R - H: (2F5)-2-benzyl-4-(dim ethyl amino) butanoic acid, 


Detection Flame ionisation. 

Injection 2 pL; inject via a split injector with a split flow of 
30 mUmin. 

Run time 1.3 times the retention time of dimetindene. 
Elution order Impurity A and maleic add appear during the 
first 8 min. 

System suitability: reference solution (a): 

— sytnmetry factor : maximum L3 for the principal peak. 
Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent); 

— impurities B 3 C, D } E> F, G, /: for each impurity, not 
more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.2 per cent); 



and enantiomer 


E. (2i?S)-2-[ 2-(dim ethyl amino) ethyl] indan-1-one, 



F. R — [CHsJrCHs: 2-(3-butyl-l/f-inden-2-yl)-N 3 JV- 
d im etliy leth an amin e 3 

G, R - C 6 H 5 : N y N-dimethy 1-2-(3-phenyl-1//-inden-2- 
yOethanamine, 
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H. R = CH = CH 2 : 2-[( 1 J?5)-1 -(2-ethenyl-1 W-inden-3- 
yl)ethy I] pyridine, 

I. R= CH 2 -CH 2 -NH-CH 3 : A T -methyl-2^[(lflS>l- 
(pyridin-2-yl)ethyl]-1 //rinden-2-y1] e than amine. 

------- Fti&f 


Dinoprost Trometamol 

(Ph. Eur. monograph 1312) 



C 24 H45NOg 475.6 38562-01-5 

Action and use 

Prostaglandin Fa^FGFa*}; inducer of uterine muscle 
contraction. 

_ 

DEFINITION 

Trometamol (Z)-7-[(l 

(35)-3-hydro)cyoa-1 -enyljcydopentyl] hcpt-5-enoate (PGF 2 *). 

Content 

96.0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
practically insoluble in acetonitrile. 

IDENTIFICATION 

A, Specific optical rotation (2.2,7): + 19 to 4- 26 (anhydrous 
substance). 

Dissolve 0.100 g in ethanol (96 percent) R and dilute to 
10.0 ml with the same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison dinoprost trometamol CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R> water R (23:77 VIV), 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Reference solution (a) Degradation of dinoprost trometamol to 
impurity B Dissolve 1 mg of the substance to be examined in 
I mL of the mobile phase and heat the solution on a vrater- 
bath at 85 °C for 5 min and cool. 


* * * 

* * 

* * 

***** 


Reference solution (b) Dilute 2.0 mL of the test solution to 
20.0 mL with the solvent mixture. Dilute 2.0 mL of this 
solution to 20.0 mL with the solvent mixture. 

Column : 

— size: 1 = 0.15 m, 0 - 3.9 mm; 

— stationary phase: octadecyhilyl silica gel for 
chromatography Rl (5 pm) with a pore size of 10 nm and 
a carbon loading of 19 per cent. 

Mobile phase Dissolve 2.44 g of sodium dihydrogen phosphate R 
in water R and dilute to 1000 mL with water /?; adjust to 
pH 2.5 with phosphoric acid R (about 0.6 mL); mix 770 mL 
of this solution with 230 mL of acetonitrile RL 
Flow rate 1 mL/rnin, 

Detection Spectrophotometer at 200 nm. 

Injection 20 pL. 

Run time 2.5 times the retention time of the principal peak 
(to elute degradation products formed during heating) for 
reference solution (a) and 10 min after the elution of 
dinoprost for the test solution and reference solution (b). 
Relation time Impurity B - about 55 min; 
impurity A = about 60 min; dinoprost = about 66 min. 
System suitability: reference solution (a): 

— resolution: minimum L5 between the peaks due to 
impurities B and A and minimum 2.0 between the peaks 
due to impurity A and dinoprost; if necessary, adjust the 
composition of the mobile phase by increasing the 
concentration of acetonitrile to decrease the 

retention times; 

— symmetry factor, maximum 1.2 for the peaks due to 
impurities A and B. 

Limits: 

— impurity A: not more than twice the area of the principal 
peak obtained with reference solution (b) (2 per cent); 

— impurities B } C, D: for each impurity, not more than 

1.5 times the area of the principal peak obtained with 
reference solution (b) (1.5 per cent) and not more than 
one such peak has an area greater than 0.5 times the area 
of the principal peak obtained with reference solution (b) 
{0.5 per cent); 

— sum of impurities other than A: not more than twice the 
area of the principal peak obtained with reference 
solution (b) (2 per cent); 

— disregard limit: 0.05 times the area of the principal peak 
obtained with reference solution (b) (0,05 per cent); 
disregard any peak due to trometamol (retention 
time = about 1,5 min). 

Water (2.5.12) 

Maximum 1.0 per cent, determined on 0.500 g. 

ASSAY 

Liquid chromatography (22.29). 

Solvent mixture acetonitrile i?, water R (23:77 V/V). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Reference solution Dissolve 10.0 mg of dinoprost 

trometamol CRS in the solvent mixture and dilute to 10,0 mL 

with the solvent mixture. 

Column: 

— size: l - 0.15 m } 0 = 3.9 mm; 

— stationary phase: octadecyhilyl silica gel for 
chromatography RI (5 pm) with a pore size of 10 nm and 
a carbon loading of 19 per cent. 
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Mobile phase Dissolve 2.44 g of sodium dihydrogen phosphate R 
in water R and dilute to 1000 mL with water ft; adjust to 
pH 2.5 with phosphoric add R (about 0,6 mL); mix 730 mL 
of this solution with 270 mL of acetonitrile RL 
Flow rate 1 mLmin. 

Detection Spectrophotometer at 200 nm. 

Injection 20 pL. 

Retention ante Dinoprost - about 23 min. 

System suitability: reference solution; 

— repeatability: maximum relative standard deviation of 
2.0 per cent for the peak due to dinoprost after 
6 injections. 

Calculate the percentage of dinoprost trometamol from the 
declared content of dinoprost trometamol CRS . 

IMPURITIES 

Specified impurities A, B, C, D. 


Dinoprostone 

(Ph, Eur. monograph 1311) 



CjoHjiO, 352.5 363-24-6 

Action and use 

Prostaglandin E 2 (PGE 2 ); inducer of uterine muscle 
contraction. 

Preparation 

Dinoprostone Oral Solution 



A. (E)-7- [{! ft, 2ft, 3ft, 5S)-3,5*dihydroxy-2-[(£)-{35)-3- 
hydroxy oct-l-enyl]cy cl opemyiJhept-5-enoic add ((5E)- 
PGF 2i ; 



B. (Z)-7-[( 1 ft,2ft,3ft,55)-3,5-dihydroxy-2-[(£)-(3ft)-3- 
hydroxyoct-l-enyl]eydopemyl]hept-5“enoic add ((15ft)- 
PGF 2i j 15-epiPGF 2 J t 



C. (1 5, 2ft, 3ft, 5 5) - 3,5-dihydroxy-2- [ (E) -( 35 )- 3 - 

hydroxyoct-l-enyl] cyclopentyl] hept-5-enoic acid ((85)- 
PGF 2 ^ 8-epiPGF 2 *), 



D. (.2>-7-[(I ^21^3^ 5S)-3 s 5 -d!Hydro3sy-2 - JCfi)-(35>-3- 
hydroxyoct-l-cnylJcyclopentylJhept-D-enoic acid (Up-PGFj^j 
1 l-epiPGF 2 *), 

__ ftiEitr 


PttEer _ 

DEFINITION 

(Z) -7- [ (t ft, 2 ft, 3ft) -3-Hydroxy-2- [ (£) - (35) -3-hydroxyoct-1 - 
e ny l] -5-oxocy clopenty I ] hep £-5 -enoic acid (PGE^). 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Practically insoluble in water, very soluble in methanol, freely 
soluble in alcohol 

The substance degrades at room temperature. 

IDENTIFICATION 

A. Specific optical rotation (2.2,7): -90 to -82 (anhydrous 
substance). 

Immediately before use, dissolve 50.0 mg in akohol R and 
dilute to 10.0 mL with the same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison dinoprostone CRS. 

TESTS 

Prepare the solutions immediately before use. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 10,0 mg of the substance to be 
examined in a 58 per cent VtV solution of methanol R2 and 
dilute to 2.0 mL with die same solvent. 

Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in a 58 per cent VfV solution of methanol R2 and 
dilute to 20.0 mL with the same solvent. 

Reference solution (a) Dissolve 1 mg of dinoprostone CRS and 
1 mg of dinoprostone impurity C CRS in a 58 per cent VfV 
solution of methanol ft2 and dilute to 10.0 mL with the same 
solvent. Dilute 4.0 mL of the solution to 10.0 mL with a 
58 per cent VfV solution of methanol R2 . 

Reference solution (b) Dilute 0.5 mL of test solution (a) to 
10.0 mL with a 58 per cent VfV solution of methanol R2. 
Dilute 1.0 mL of the solution to 10.0 mL with a 
58 per cent VfV solution of methanol R2. 

Reference solution (c) In order to prepare in situ the 
degradation compounds (impurity' D and impurity E) s 
dissolve l mg of the substance to be examined in 10G pL of 
/ M sodium hydroxide (the solution becomes brownish-red). 
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wait 4 min, add \ 50 pL of / Af acetic add (ycDowish-white 
opalescent solution) and dilute to 5-0 mL with a 
58 per cent VfV solution of methanol R2„ 

Reference solution (d) Dissolve 20 mg of dinoprostone CRS in a 
58 per cent VIV solution of methanol R2 and dilute to 
20.0 mL with the same solvent. 

Column ; 

— size. I - 0-25 m, 0 - 4.6 mm, 

— stationary' phase: end-capped octadecylsilyl silica gel for 
chromatography /?, 

— temperature ; 30 C- 

Mobile phase Mix 42 volumes of a 0-2 per cent VIV solution 
of acetic acid R and 58 volumes of methanol R2, 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL; inject test solution (a) and reference 
solutions (a), (b) and (c). 

Relarive retention With reference to dinoprostone (retention 
time - about 18 min): impurity C = about 1.2; 
impurity D - about 1.8; impurity E = about 2.0. 

System suitability, reference solution (a); 

— resolution : minimum of 3-8 between the peaks due to 
dinoprostone and to impurity C. If necessary adjust the 
concentration of the acetic acid solution and/or methanol 
(increase the concentration of the acetic add solution to 
increase the retention time for dinoprostone and 
impurity C and increase the concentration of methanol to 
decrease the retention time for both compounds). 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity D = 0.2; 
impurity E = 0.7, 

— impurity C: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent), 

— impurity D : not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1 per cent), 

— impurity E: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
{0.5 per cent), 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) {0.5 per cent), 

— total of other impurities: not more than twice the area of the 
principal peak in the chromatogram obtained w r ith 
reference solution (b) (1 per cent), 

— disregard limit : 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

If any peak with a relative retention to dinoprostone of about 
0,8 is greater than 0.5 per cent or if the total of other 
impurities is greater than 1.0 per cent, record the 
chromatogram of test solution (a) with a detector set at 
230 run. If the area of the peak at 230 nm is twice the area 
of the peak at 210 nm, multiply the area at 210 nm by 0.2 
(correction factor for impurity F). 

Water (2.5J2) 

Maximum 0.5 per cent, determined on 0.50 g. 

ASSAY 

Prepare the solutions immediately before use . 

Liquid chromatography (2.2.29) as described in the test for 
related substances. 


htjection Test solution (b) and reference solution (d). 
Calculate the percentage content of C 20 H 32 O 5 . 

STORAGE 

At a temperature not exceeding - 15 Q C. 

IMPURITIES 



A. (Z)-7-[( 1 /? J 2/?,3i?)-3-hydroxy’2-[( J E)-(3if)-3-hydroxyoct -1 - 
enyl]-5-oxocvclopentyl]hept-5-enoic acid (15-epiPGE 2 ; 
(iSJO-FGEa), 



B. (Z)«7-[(15,2E,3 J?)-34tydroxy-2- [{E)-(3.$)-3-hydroxyoct-1 - 
enyl]-5-oxocyclopentyl]hept-5-enoic acid ( 8 -epiPGE 2 ; 
( 8 S)-PGE 2 ), 



C. (£)-7 -[(1 /?,2/?,3i?)-3-hydroxy-2-[(£)'(3S)-3»hydroxyoct -1 - 
enyl]-5-oxocydopentyl]hept-5-cnoic acid (5-traNj-PGE 2 ; 
(5£)-PGE 2 ), 



D. (Z)-7- [ (1 /?, 2 SF- 2 - [ (£)-( 35) -3-hydroxyoct-l-enyl]-5- 
oxocydopent-3-enyl]hept-5-cnoic acid (PGA 2 ), 


o 



E. (Z)-7-[2-[(E)-(35)-34wdroxyoa- l-enyll-5^xocyckipent-1- 
enyl]hept-5-enoic acid (PGBJ, 



F. (ZJ^-fClE^^B/Q-S-hydroxy-Z-JCEJ-S-oxo-oa-l-enyll-S- 
oxocyclopentyllhept-5-enoic acid (1 5-oxg-PGE 2 ; 15-keto- 
PGE 2 ). 

____ PhEx 
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Diosmin 

(Ph. Bur. monograph 1611) 


GuH^0 15 609 520-27-4 

Action and use 

Chronic venous insufficiency (flavonoid), 

PhEtr^ __. 

DEFINITION 

7-[ [ 6-0-(6-Deoxy-a-i -mannopyranosyl)-f3-o- 
glucopyranosyl] oxy] -5-hydroxy-2-(3“-hydroxy-4- 
methoxyphenyl)^//-1 -benzopyran-4-one. 

Substance obtained through iodine-assisted oxidation of 
(25) -7-[ [6-0- (6-deoxy-^t-L-mann opyranosy 1)-J3 -d- 
glucopyranosyl] oxy] - 5-hvdroxy* 2* (3-hydroxy ^4- 
methoxyphenyl) -2,3 -dihy dro-4/f-1 - be nzopyran-4-one 
(hesperidin) of natural origin. 

Content 90,0 per cent to 102.0 per cent (anhydrous 
substance), 

CHARACTERS 

Appearance 

Greyish-yellow or light yellow, hygroscopic powder. 

Solubility 

Practically insoluble in water, soluble in dimethyl sulfoxide, 
practically insoluble in ethanol (96 per cent). It dissolves in 
dilute solutions of alkali hydroxides. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2*24). 

Comparison diosmin CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a), 

TESTS 

Iodine 

Maximum 0.1 per cent. 

Determine the total content of iodine by potentiometry, 
using an iodide-selective electrode (2.2.J6), after oxygen 
combustion (2.5.10). 

Test solution Wrap 0.100 g of the substance to be examined 
in a piece of filter paper and place it in a sample carrier. 
Introduce into the flask 50 mL of a 0,2 g/L solution of 
hydrazine R , Flush the flask with oxygen for 10 min. Ignite 
the filter paper. Stir the contents of the flask immediately 
after the end of the combustion to dissolve completely the 
combustion products. Continue stirring for 1 h, 

R£ference solution Dilute 2,0 mL of a 16,6 g/L solution of 
potassium iodide R to 100,0 mL with water R. Dilute 10.0 mL 
of this solution to 100.0 mL with water R. 

Introduce into a beaker 30 mL of a 200 g/L solution of 
potassium nitrate R in 0.1 M nitric acid. Immerse the 
electrodes and stir for 10 min. The potential of the solution 


(nTi) must remain stable. Add 1 mL of the test solution and 
measure the potential (nr 2 ). 

Introduce into a beaker 30 mL of a 200 g/L solution of 
potassium nitrate R in 0.1 M nitric acid. Immerse the 
electrodes and stir for 10 min. The potential of the solution 
must remain stable (nf?j). Add 80 pL of the reference 
solution and measure the potential (nJ? 2 ), 

The absolute value |n7% ~ nTi| is not higher than the 
absolute value \nR 2 ~ aJ?i|. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in dimethyl sulfoxide R and dilute to 25,0 mL with 
the same solvent. 

Reference solution (a) Dissolve 25,0 mg of diosmin CRS in 
dimethyl sulfoxide R and dilute to 25.0 mL with the same 
solvent. 

Reference solution (b). Dilute 1.0 mL of the test solution to 
100,0 mL with dimethyl sulfoxide R. 

Reference solution (c) Dissolve 5,0 mg of diosmin for system 
suitability CRS (containing impurities A, B, C, D, E and F) 
in dimethyl sulfoxide R and dilute to 5.0 mL with the same 
solvent. 

Column: 

— she: l = 0,10 m, 0 - 4,6 mm; 

— stationary’ phase: end-capped octadecylsiiyl silica gel for 
chromatography R (3 pm); 

— temperature: 40 °C, 

Mobile phase acetonitrile R, glacial acetic acid R, methanol R, 
water R (2:6:28:66 VfVfVlV). 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 275 nm. 

Injection 10 pL of the test solution and reference solutions (b) 
and (c). 

Run time 6 times the retention time of diosmin. 

Identification of impurities Use the chromatogram supplied 
with diosmin for system suitability CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A, B, C, D, E and F. 

Relative retention With reference to diosmin (retention 
time - about 4 min): impurity A = about 0,5; 
impurity B = about 0,6; impurity C - about 0,8; 
impurity' D = about 2,2; impurity E = about 2,6; 
impurity F = about 4.5. 

System suitability: reference solution (c): 

— resolution: minimum 2.5 between the peaks due to 
impurities B and C. 

Calculation of percentage contents: 

— correction factors: multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity A - 0.4; impurity F = 0,6; 

— for each impurity* use the concentration of diosmin in 
reference solution (b). 

Limits: 

— impurity B: maximum 4.0 per cent; 

— impurities C, E: for each impurity, maximum 3,0 per cent; 

— impurity F: maximum 2.0 per cent; 

— impurity D: maximum 0,6 per cent; 

— impurity A: maximum 0.5 per cent; 

— unspecified impurities: for each impurity, maximum 
0.4 per cent; 

— total: maximum 8.5 per cent; 

— reporting threshold: 0,10 per cent. 
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The thresholds indicated under Related substances 
(Table 2034,-1) in the general monograph for 

pharmaceutical use (2034) do not apply. 

Heavy metals { 2 . 4 . 8 ) 

Maximum 20 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 4.0 itlL of lead standard solution (10 ppm Pb) R. 

Water (2.5,12) 

Maximum 6.0 per cent, determined on 0,300 g. 

Sulfa ted ash (2,4.14) 

Maximum 0,2 per cent, determined on 1.0 g, 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 28 Hj 2 0| 5 taking into 
account the assigned content of diosmin CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A } B } C, D, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unsperifkd impurities. It is 
therefore not necessary' to identify these impurities for 
demonstration of compliance. See also 5.10. Control of 
impurities in substances for pharmaceutical use): G. 


OH 



CHj 


A. 1 -(3-hydroxy-4-methoxyp henyl) ethan -1 -one 
(acetoisovani Hone) s 



B. (25) -7- [ [6- 0-(6“deoxy-a-L-mannopyrano syl)-j}-i> 
glucopyranosyl] oxy] -5-hydroxy-2-(3-hydroxy-4- 
me th oxypheny 1) -2,3-dihy dra-4f/-1 -ben2opyran-4-one 
(hesperidin). 



C, 7 - [ [6-0- (6-deoxy-a-L-mann op yTanosy 1) - p-i> 
glucopyranosyl] oxy] -5-hydroxy-2-(44iydroxypheny 
benzopyran-4-one (isorhoifolin). 



D. 7- [ [6-0- (6-deoxy-a*L-mannopyranosyl)-f3-D- 
glucopy ranosyl] oxy] -5 -hydroxy- 2- (3 -hydroxy-4- 
m ethoxypheny \) -6-iodo-4J7-1 -ben2opyran-4-one 
(6-iododiosmin), 



E. 7-[[6-0- (6-deoxy-ct-L-mannopyra no sy I) “|Vr>- 
glucopyranosyl] oxy] -54iydroxy-2-(4-methoxyphenyl)-4f/-1 - 
benzopyran-4-one (linarin), 



F, 5,7 -dihydroxy-2- (3-hydroxV’-4-me dioxypheny l) -4 H -1 
benzopyran-4-one (diosmetin). 


OH 



G, (2S)-5 J 7-dihydroxy-2-(3-hydroxy-4-methoxyphcnyl)-2 l 3- 
dihydro-4//-1 -benzopyran-4-one (hesperetin). 
____ PhEur 


Diphenhydramine Hydrochloride ** * ** 

^ ft 

(Ph, Eur, monograph 0023) 

c? 

CjtH^CINO 291.8 147 - 244 ) 

Action and use 

Histamine Hi receptor antagonist; antihistamine. 

Preparations 

Diphenhydramine Oral Solution 
Diphenhydramine Tablets 

PtiEt* ____ 



DEFINITION 

2-(EHphenylmethoxy)-AT^-dimethylethanamine 

hydrochloride, 
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Content 

99,0 per cent to 101,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 

IDENTIFICATION 

First identification: C, D 

Second identification: A, B, D 

A. Melting point (2.2.14): 168 *C to 172 *C. 

B* Ultraviolet and visible absorption spectrophotometry 
(2*2.25)* 

Test solution Dissolve 50 mg in ethanol (96 per cent) R and 
dilute to 100.0 mL with the same solvent. 

Spectral range 230-350 nm. 

Absorption maxima At 253 run, 258 nm and 264 nm. 
Absorbance ratios: 

— -^258^253 - LI tO 1-3; 

A25&ldtzb4 ~ 1.2 to 1,4. 

C, Infrared absorption spectrophotometry (2.2.24), 
Comparison diphenhydramine hydrochloride CRS, 

D. It gives reaction (a) of chlorides (2,5. J), 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S and a fivefold dilution of solution S are clear 
(2*2*/)* Solution S is not more intensely coloured than 
reference solution BY* (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.15 mL of methyl red solution R 
and 0*25 ml of 0.01 M hydrochloric acid. The solution is 
pink. Not more than 0.5 mL of 0.01 M sodium hydroxide is 
required to change the colour of the indicator to yellow* 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 70 mg of the substance to be examined 
in the mobile phase and dilute to 20.0 mL with the mobile 
phase. Dilute 2*0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 20,0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of diphenhydramine 
impurity A CRS and 5 mg of diphenylmethand R in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
To 2.0 mL of this solution add 1 *5 mL of the test solution 
and dilute to 10*0 mL with the mobile phase. 

Column: 

— size: l - 0.25 m, 0 = 4.6 tnm, 

— stationary) phase: base-deactivated octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a 5.4 g/L solution of potassium dihydrogen phosphate R 
adjusted to pH 3*0 using phosphoric acid R. 

Flow rate 1.2 mL/min. 

Detection Spectrophotometer at 220 nm* 

Injection 10 pL* 


Run time 7 times the retention time of diphenhydramine. 
Relative retention With reference to diphenhydramine 
(retention time “ about 6 min): impurity A - about 0.9; 
impurity B = about 1*5; impurity C = about 1,8; 
impurity D = about 2.6; impurity E - about 5.1. 

Svyrem suitability: reference solution (b): 

— resolution: minimum 2.0 between die peaks due to 
diphenhydramine and to impurity A* 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity D by 0.7, 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*5 per cent), 

— any other impurity, not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent), 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1*0 per cent), 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent)* 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on LQ0G g by drying m 
an oven at 105 °C, 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*250 g in 50 mL of ethatwl (96 per cent) R and add 
5*0 mL of 0.01 Af hydrochloric acid. Carry out a 
potentiometric titration (2.2.2(f) r using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

I mL of 0.1 A i sodium hydroxide is equivalent to 29.18 mg of 
C l7 H 22 ONO. 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities: A, B, C, D, E. 



A* 2-(diphenyl methoxy)-jY-methylethanamhe, 



B. 2- [ (RS)~ (4-methylphenyl)phenyImethoxy) -N, N- 
d imethy lethanamine, 
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C. 2- [ (J?5) -(4~bromophenvl)phenyImethoxy] -N,N- 
d imethylethanamin e, 



D. diphenylmethanol (benzhydrol), 



E, diphenylmethanone (benzophenone). 


PHFif 


Diphenoxylate Hydrochloride 



solution Rl. Shake and allow to stand, A curdled precipitate is 
formed. Centrifuge and rinse the precipitate with 
3 quantities, each of 2 mL, of methanol R , Carry out this 
operation rapidly and protected from bright light. Suspend 
the precipitate in 2 mL of water R and add 1,5 mL of 
ammonia R. The precipitate dissolves easily, 

TESTS 

Appearance of solution 

The solution is clear (2,2.1) and not more intensely coloured 
than reference solution Y 6 (2.2,2, Method IF). 

Dissolve 1.0 g in methylene chloride R and dilute to 10 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solution A Adjust 900 mL of water R to pH 2,3 with 
phosphoric add R and dilute to 1 000.0 mL with water R, 
Solvent mixture acetonitrile RL solution A (50;50 VIV ), 

Test solution Dissolve 25 mg of the substance to be examined 
in 20 mL of the solvent mixture* sonicate for 2 min, cool and 
dilute to 25,0 mL with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute LQ mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (h) Dissolve 2 mg of diphenoxylate for system 
suitability CRS (containing impurity A) in 2.0 mL of the 
solvent mixture. 

Column: 

— size: l = 0,25 m,0- 4,6 mm; 

— stationary phase: end<apped octadecyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: solution A; 

— mobile phase B: acetonitrile Rl ; 


Time 

Mobile phase A 

Mobile phase B 

{min) 

(per cent VM 

(per cent V/Yi 

0-5 

75 

25 

5-40 

75 15 

25 —* 85 


CjoHijONsOa 489.1 3810-80*8 

Action and use 

Opioid receptor agonist; treatment of diarrhoea. 

Ph Ei/ _ . . _ 

DEFINITION 

Ethyl l -(3-cy ano-3,3-diphenylpropyl)-4-pheny lpiperidine-4- 
carboxylatc hydrochloride. 

Content 

98.0 per cent to 102,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in methylene 
chloride, sparingly soluble in ethanol (96 per cent). 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2,2.24). 

Comparison diphenoxylate hydrochloride CRS. 

B. Dissolve about 30 mg in 5 mL of methanol R. 

Add 0.25 mL of nitric acid R and 0.4 mL of silver nitrate 


Flow rate 2.0 mL'min, 

Detection Spectrophotometer at 210 tun. 

Injection 20 pL. 

Relative retention With reference to diphenoxylate (retention 

time = about 16 min)r impurity A = about 0.8. 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity A and diphenoxylate. 

Limits: 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,15 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0 5 per cent); 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 
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Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on l ,000 g by drying in 
an oven at 105 

Sulfated ash (2,4.14) 

Maximum 0.1 per cent, determined on I *0 g. 

ASSAY 

Dissolve 0.400 g in 40 mi, of ethanol (96 per cent) R and add 
5.0 mL of 0.01 M hydrochloric acid. Carry out a 
potemiometric titration (2.220), using 0.1 M ethanolic sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

I mL of 0.1 M ethanolic sodium hydroxide is equivalent to 
48.91 mg of C*>H w C1N 2 0 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspccified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use); C. 



A. 1 - (3-cy ano- 3,3-diphenylpropy I) -4-phenv lpiperidine-4- 
carboxylic add (diphenoxylic acid), 


KjN 



B. 1 -cy anorne thanamide, 



C. 4~bromo~2 * 2-di phenyIbutaneni tril c, 

_ FtlEi* 


Diphenylpyraline Hydrochloride 



C^HzjNO.HCI 317.9 


,HCI 


132-18-3 


Action and use 

Histamine H| receptor antagonist; antihistamine. 

DEFINITION 

Diphenylpyraline Hydrochloride is 4-benzhydryloxy-l- 
methylpiperidine hydrochloride. It contains not less than 
98,0% and not more than 10L0% of C^H^sNO^HCl, 
calculated with reference to the dried substance. 

CHARACTERISTICS 

A white or almost white powder; odourless or almost 
odourless. 

Freely soluble in water and in ethand (96%); practically 
insoluble in ether. 

IDENTIFICATION 

A. The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of diphenylpyraline 
hydrochloride (RS 106). 

B. Yields the reactions characteristic of chlorides^ 

Appendix VI. 

TESTS 

Related substances 

Cany out the method for gas chromatography. 

Appendix HI B, using the following solutions. 

(1) Dissolve 45 mg of bibenzyl (internal standard) in 
sufficient dichloronteihane to produce 100 mL 

(2) Dissolve 0.20 g of the substance being examined in 

20 mL of water , make the solution alkaline with 5m ammonia 
and extract with three 25-mL quantities of dichbromethane. 
Shake the combined extracts with 10 g of anhydrous sodium 
sulfate , filter, evaporate the filtrate to dryness at about 30" 
and dissolve the residue in 2 mL of dichbnmethane. 

(3) Prepare solution (3) in the same manner as solution (2) 
but dissolve the residue in 2 mL of solution (1), 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (1.5 m x 4 mm) packed with sdanised 
diawmaceom support (80 to 100 mesh) coated with 3% w/w of 
phenyl methyl silicone fluid (50% phenyl) (OV-17 is 
suitable). 

(b) Use nitrogen as the carrier gas. 

(c) Use an oven temperature of I65\ Allow the 
chromatography to proceed for 3 times the retention time of 
bibenzyl. 

(d) Increase the oven temperature to 240' to elute the 
diphenylpyraline from the column. 

LIMITS 

In the chromatogram obtained with solution (3): 

the sum of the areas of any secondary peaks is not greater than 

the area of the peak due to the internal standard. 
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Loss on drying: 

When dried to constant weight at 105% loses not more than 
1,0% of its weight, Use 1 g. 

Sulfa ted ash 

Not more than 0*1%, Appendix IX A, 

ASSAY 

Carry out Method I for non-aqueous titration. 

Appendix VTT1 A, using 0*2 g, adding 5 mL of mercury(n) 
acetate solution and determining the end-point 
potentiometrically. Each mL of 0,1m perchloric acid VS is 
equivalent to 31,79 mg of C]oH 2 3N0 3 HCL 


Dipipanone Hydrochloride 


.HCI 


and enantiomer 



C 24 H 31 N0 } HCl 5 H 2 O 404.0 856-87-1 


Action and use 

Opioid receptor agonist. 

Preparation 

Dipipanone and Cydizine Tablets 

DEFINITION 

Dipipanone Hydrochloride is (i?S)-4,4-diphenyl-6- 
piperidinoheptan-3-orte hydrochloride monohydrate. 

It contains not less than 99*0% and not more than 101*0% 
of CmH 31 NO,HCI, calculated with reference to the 
anhydrous substance. 

CHARACTERISTICS 

A white, crystalline powder, odourless or almost odourless. 
Sparingly soluble in mater, freely soluble in acetone and in 
ethanol (96%); practically insoluble in ether ■* 

IDENTIFICATION 

A. Dissolve 20 mg in 5 mL of water and make alkaline to 
litmus paper with 2 m sodium hydroxide , Extract with two 
10 mL quantities of chloroform, evaporate the chloroform 
extracts and dry at 50' at a pressure not exceeding 0*7 kPa 
for 2 hours* The infrared absorption spectrum of a thin film of 
the oily residue, Appendix II A, is concordant with the 
reference spectrum of dipipanone (RS 107), 

B. Yields the reactions characteristic of chlorides* 

Appendix VI, 

TESTS 

Acidity 

pH of a 2*5% w/v solution, 4,0 to 6.0, Appendix V L* 

Melting point 

124 to 127% determined on the undried substance, 
Appendix V A. 

Related substances 

Carry out the method for thin-layer chromatography, 
Appendix III A, using a silica gel precoated plate (Merck 
silica gd 60 plates are suitable) and methanol as the mobile 


phase. Apply separately to the plate 5 *iL of each of two 
solutions freshly prepared in methanol containing (1) 

2*0% w/v of the substance being examined and (2) 

0.020% w/v of B-methyl~2 y 2-diphenyl-4- 
pipmdinobutyronimk BPCRS. After removal of the plate, 
allow it to dry in air and expose to iodine vapour for 
10 minutes. Any secondary spot in the chromatogram obtained 
with solution (1) is not more intense than the spot in the 
chromatogram obtained with solution (2). 

Sulfatcd ash 

Not more than 0*1%, Appendix IX A. 

Water 

4*0 to 5*0% w/w s Appendix IX C, Use 0.5 g. 

ASSAY 

Carry out Method I for nan-aqueous titration* 

Appendix VIII A, using 0.8 g and determining the end point 
potentiometrically. Each mL of 0.1 m perchloric acid VS is 
equivalent to 38.60 mg of CmHsiNOjHCL 


Dipivefrine Hydrochloride 


H 3 C CH» 


HjcX r° h/h 

BC jXr* 


CHj 


H 3 C ch 3 


and enantiomer 


**★ 

# * 

* + 

***** 


HCI 


CigHBoCINO^ 387*9 64019-93-8 

Action and use 

Adrenaline prodmg; treatment of glaucoma. 

Preparation 
Dipivefrine Eye Drops 

Pft Bar ___-__._..____ 

DEFINITION 

Hydroehloride of 4-[ (1 RS) -1 -byd roxy-2-(methyl am ino) ethyl ] - 
1,2-phenylene bis(2,2-dimethylpropanoate). 

Content 

97,5 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility^ 

Freely soluble in water, very soluble in methanol, freely 
soluble in ethanol (96 per cent) and in methylene chloride. 

mp 

About 160 

IDENTIFICATION 

A* Infrared absorption spectrophotometry (2,2,24), 

Preparation Discs, 

Comparison dipivefrine hydrochloride CRS. 

B. It gives reaction (a) of chlorides (23.1). 

TESTS 

Impurities A and B 

liquid chromatography (2*2,29). 

Test solution Dissolve 0*100 g of the substance to be 
examined in 0.01 M hydrochloric acid and dilute to 10.0 mL 
with the same acid. 
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Reference solution Dissolve 10.0 mg of adrenaline R and 
10.0 mg of adrenabne hydrochloride R in 0.0! M hydrochloric 
add and dilute to 100.0 mL with the same acid. Dilute 
1.0 mL of this solution to 10.0 mL with QM M hydrochloric 
add '. Protect this solution from light . 

Column : 

— size: 1 - 0.15 m, 0 - 4.6 mm; 

— stationary phase: end-capped polar-embedded octadeeylsilyl 
amorphous organosilica polymer R (5 pm). 

Mobile phase : 

— mobile phase A: 0.1 per cent VfV soludon of anhydrous 
forvtic add R y 

— mobile phase B: methanol R2 t acetonitrile R (40:60 V\V)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per tent V7V) 

(per cent VfV) 

0 y 

100 

0 

3 *5 

100 4 40 

0 + 60 

s • 10 

40 

60 


Flow rate l mlVmin. 

Detection Spearopho to meter at 260 nm. 

Injection 10 pL. 

Retention times Impurity A - about 2.2 min; 
impurity B = about 3.2 min. 

System suitability, reference soludon: 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B. 

Limits: 

— impurities A> B: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with the reference solution ( 0.1 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mix 40 volumes of methanol R2 and 
60 volumes of acetonitrile R. Mix 55 volumes of this mixture 
and 45 volumes of 0,01 M hydrochloric add. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 5.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test soludon to 
100.0 mLwith the solvent mixture. 

Reference solution (bj Dissolve 5 mg of dipwefrim for system 
suitability CRS (containing impurities C, D and E) in the 
solvent mixture and dilute to 2.0 mL with the solvent 
mixture. 

Reference solution (c) Dissolve 5.0 mg of dipivefrine 
hydrochloride CRS in the solvent mixture and dilute to 
2,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 25.0 mL with the solvent mixture. 

Column: 

— she: l = 0.15 m, 0 - 4.6 mm; 

— stationary phase : end-capped polar-embedded octadeeylsilyl 
amorphous organosilica polymer R (5 pm). 

Mobile phase Mix 45 volumes of a 2.7 g/L soludon of 
concentrated ammonia R adjusted to pH 10.0 with dilute acetic 
add R and 55 volumes of a mixture of 40 volumes of 
methanol R2 and 60 volumes of acetonitrile R. 

Flow rate 1 mlVmin. 

Detection Spectrophotometer at 260 rnn. 

Injection 10 pL. 


Run time 2.5 times the retention time of dipivefrine. 

Relative retention With reference to dipivefrine (retention 
time = about 7 min): impurities C and D = about 0.4; 
impurity E = about 1 .3; impurity F = about 2 . 0 . 

System suitability: reference solution (b): 

— resolution: minimum 3.0 between the peaks due to 
dipivefrine and impurity E. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the follo wing impurities by the 
corresponding correction factor: impurities C 

and D - 0.5; impurity E = 0.06; 

— sitm of impurities C and D: not more than 0.3 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.3 per cent); 

— impurities E , F : for each impurity', not more than 
0,1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.1 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.10 per cent); 

— total: not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard any peak with a mass 
distribution ratio less than 0.5. 

Loss on drying (2.2.32) 

Maximum 1 .0 per cent, determined on 1.000 g by drying 
in vacuo at 60 *C for 6 h. 

Sulfeted ash {2A.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection 20 pL of reference solutions (a) and (c). 

System suitability, reference solution (c): 

— symmetry factor, maximum 2.0 for the peak due to 
dipivefrine* 

Calculate the percentage content of C 19 H 30 CINO 5 using the 
chromatograms obtained with reference solutions (a) and (c) 
and the declared content of dipivefrine hydrochloride CRS . 

IMPURITIES 

Specified impurities A, C, D , E, F. 

R2 H OH R3 

'Y ^ CHa and enantiomer 

*^ Q XJ 

A. R 1 = R 2 = R3 = H: 4-((l ASH-hydroxy-2- 
(methyl am ino)e thyl} benzene- 1 , 2 -di ol ({ +) -adr en aline), 

C. R 1 = R 3 = H, R 2 = CO-CCCH^j* 2-hydroxy-5-[{ltfS)- 
l -hydroxy- 2 -(me thylamin o)ethy 1 ] phenyl 

2,2 -dime thyl propanoate, 

D. R 1 - CO-CtCH*)*, R 2 = R3 = H: 2-hydroxy-4-[(li?5)- 
1 -hydro\y- 2 -(methylamino) ethyl] phenyl 

2,2 -d ime thylpropanoa te, 

F. Rl = R 2 = CO-C(CH 3 ) 3j R3 = C 2 H S : 4-[(I RS)-2- 
(ethylmethylamino)-l -hydroxyethy)]- 1 , 2 -phenylene bis ( 2 , 2 - 
dimethy Ipropanoate), 
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B. R = H: l-(3,4-dihydroxyphenyl)-2- 
(m ethyl a m ino) ethanone (adrenalone) , 

E. R - CO-C(CH 5 ) 3 : 4-[(methylamino)acetyl]-l J 2-pheny]ene 
bis(2j2-dimethylpropanoate) (adrenalone dipivalate ester). 
____ PhEut 


Dipotassium Clorazepate 

Potassium Clorazepate 
(Ph. Eur. monograph 0898) 



C 16 H u C1K 2 N 2 0 4 408,9 57109-90-7 

Action and use 

Hypnotic; anxiolytic. 

Pti Eur _____* 

DEFINITION 

Potassium (3RS)-7 -chi ors>2-oxo-5-phenyl-2,3-dihydro-1 H - 
lj4-benzodiazepme-3-carboxylate compound with potassium 
hydroxide (1:1). 

Content 

99.0 per cent to 101*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or light yellow, ciystalline powder. 

Solubility 

Freely soluble to very soluble in w r ater, very slightly soluble in 
alcohol, practically insoluble in methylene chloride. 

Solutions in water and in alcohol are unstable and are to be 
used immediately, 

IDENTIFICATION 

First identification B> E 
Second identification A, G, D> E 

A. Dissolve 10.0 mg in a 0.3 g/L solution of potassium 
carbonate R and dilute to 100,0 mL w’ith the same solution 
(solution A), Dilute 10.0 mL of solution A to 100.0 mL with 
a 03 g/L solution of potassium carbonate R (solution B). 
Examined between 280 run and 350 nm (2.225), solution A 
shows a broad absorption maximum at about 315 nm. 

The specific absorbance at the absorption maximum at 
315 nm is 49 to 56. Examined between 220 nm and 280 nm 
(2.2.25), solution B shows an absorption maximum at 
230 nm. The specific absorbance at the absorption maximum 
at 230 nm is 800 to 870. 

B. Infrared absorption spectrophotometry (2.2*24). 

Preparation Discs* 

Comparison Ph * Eur , reference spectrum of dipotassium 
clorazepate. 


C. Dissolve about 20 mg in 2 mL of sulfuric add R. Observed 
in ultraviolet light at 365 nm, the solution shows yellow 
fluorescence. 

D. Dissolve 0.5 g in 5 mL of water R* Add 0,1 mL of thymol 
blue solution R. The solution is violet-blue. 

E* Place 1.0 g in a crucible and add 2 mL of dilute sulfuric 
acid R. Heat at first on a water-bath, then ignite until all 
black particles have disappeared. Allow to cool. Take up the 
residue with water R and dilute to 20 mL with the same 
solvent* The solution gives reaction (b) of potassium (2*3.1), 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution GY 5 (2*2.2, Method IT). 

Rapidly dissolve 2.0 g with shaking in water R and dilute to 
20.0 mL with the same solvent. Observe immediately. 

Related substances 

Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use and cany out the test protected from light* 
Test solution Dissolve 0.20 g of the substance to be examined 
in water R and dilute to 5.0 mL with the same solvent. Shake 
immediately with 2 quantities, each of 5.0 mL of methylene 
chloride R. Combine the organic layers and dilute to 10.0 mL 
with methylene chloride R , 

Referetice solution (a) Dissolve 10 mg of 
aminochlorobenzophenone R in methylene chloride R and dilute 
to 100,0 mL with the same solvent. Dilute 5.0 mL of the 
solution to 25*0 mL with methylene chloride R. 

Reference solution (b) Dissolve 5 mg of nordazepam CRS in 
methylene chloride R and dilute to 25.0 mL with the same 
solvent. Dilute 5.0 mL of the solution to 25*0 mL with 
methylene chloride R. 

Reference solution (c) Dilute 10.0 mL of reference solution (b) 
to 20.0 mL with methylene chloride R. 

Reference solution (d) Dissolve 5 mg of nordazepam CRS and 
5 mg of nitrazepam CRS in methylene chloride R and dilute to 
25 mL with the same solvent, 

Plate TLC silica gel F 254 plate R, 

Mobile phase acetone methylene chloride R (15:85 VIV). 
Application 5 jiL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

System suitability The chromatogram obtained with reference 
solution (d) shows 2 clearly separated spots* 

Limits A : 

— impurity B: any spot due to impurity B is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.2 per cent), 

— any other impurity: any spot, apart from any spot due to 
impurity B, is not more intense than the spot in the 
chromatogram obtained with reference solution (c) 

(0.1 per cent). 

Detection B Spray with a freshly prepared 10 g/L solution of 
sodium nitrite R in dilute hydrochloric acid R, Dry in a current 
of warm air and spray with a 4 g/L solution of 
napkthylethylemdiamine dihydrochloride R in alcohol R. 

Limits B: 

— impurity A: any spot due to impurity A is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.1 per cent). 
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Loss on drying (2.232) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo at 60 C for 4 h, 

ASSAY 

Dissolve 0430 g in 10 mL of anhydrous acetic acid R. 

Add 30 mL of methylene chloride R. Titrate with 0.1 M 
perchloric acid , determining the 2 points of inflexion by 
potentiometry ( 2.2.20)* 

At the 2 nd point of inflexion, 1 mL of 0.1 M perchloric acid is 
equivalent to 13,63 mg of C l6 H| 1 CIK 2 N 2 O* 

STORAGE 

In an airtight container, protected from light. 

LMPURTTIES 

Specified impurities: A, B, 



A. (2~amino-5 <hloropheny)) phenyimethanone 
(aminochlo robenzophenone), 



B, 7-chloro-5“phenyI-1,3-dihydro-2H-1,4-benzodia2epin-2* 
one (nordazepam). 

____ Ph B* 


Dipotassium Hydrogen Phosphate ******* 

* 

(Dipomssium Phosphate^ Ph Bur monograph 1003) * 

K 2 HP0 4 174,2 7758-114 

Action and use 
Excipient, 

Prepara don 

Dipotassium Hydrogen Phosphate Injection 

PfiEir ___ 

DEFINITION 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder or colourless crystals, very 
hygroscopic. 

Solubility 

Very soluble in water, very slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

A, Solution S (see Tests) is slightly alkaline (2.2.4). 

B. Solution S gives reaction (b) of phosphates (23.1). 


C, Solution S gives reaction (a) of potassium (23.1). 

TESTS 
Solution S 

Dissolve 5,0 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

Solution S is dear (2,2. /) and colourless (2,2.2, Method II). 

Reducing substances 

To 5 mL of solution S add 5 mL of dilute sulfuric add R and 
0,25 mL of 0.02 M potassium permanganate and heat on a 
water-bath for 5 min. The solution remains faintly pink. 

Monopotassium phosphate 
Maximum 2,5 per cent. 

From the volume of / M hydrochloric acid (10.0 mL) and of 
/ M sodium hydroxide (tti mL and tnL) used in die assay, 
calculate the following ratio: 

na — 10 
10 - rti 

This ratio is not greater than 0.025. 

Chlorides ( 2.4.4) 

Maximum 200 ppm. 

To 2,5 mL of solution S add 10 mL of dilute nitric acid R 
and dilute to 15 mL with water R. 

Sulfates (2.4.13) 

Maximum 0.1 per cent. 

To L5 mL of solution S add 2 mL of dilute hydrochloric 
acid R and dilute to 15 mL with distilled water R. 

Arsenic (2.4.2, Method A) 

Maximum 2 ppm, determined on 5 mL of solution S. 

Iron (2.4.9) 

Maximum 10 ppm, determined on solution S. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0gin8mLof water R. Acidify with about 6 mL 
of dilute hydrochloric acid R (pH 34) and dilute to 20 mL 
with water R , 12 mL of this solution complies with test A. 
Prepare the reference solution using lead standard solution 
(1 ppm Pb) R. 

Sodium 

Maximum 0 ,1 per cent, if intended for use in the 
manufacture of parenteral preparations. 

Atomic emission spectrometry (2.2.22, Method 1). 

Test solution Dissolve 1 .00 g in water R and dilute to 
100.0 mL with the same solvent. 

Reference solutions Prepare the reference solutions using sodium 
standard solution (200 ppm Na) diluted as necessary with 
water R. 

Wavelength 589 nm. 

Loss on drying (2.232) 

Maximum 2.0 per cent, determined on 1.000 g by drying in 
an oven at 125-130 e C. 

Bacterial endotoxins (2.6.14) 

Less than l. 1 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0,800 g (m) in 40 mL of carbon dioxide-free water R 
and add 10.0 mL of 1 M hydrochloric acid. Carry out a 
potentiometric titration ( 2.2.2G) using / M sodium hydroxide. 
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Read the volume added at the 1 st inflexion point Oi mL). 
Continue the titration to the 2 nd inflexion point (total volume 
of 1 M sodium hydroxide required, n 2 mL). 

Calculate the percentage content of K 2 HPO 4 from the 
following expression: 


1742(10 - fix ) 
m (100 — d) 

d - percentage loss on drying. 

STORAGE 

In an airtight container, 

LABELLING 

The label states, where applicable, that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

_____ PhEttr 


Diprophylline 

(Ph. Eur. monograph 0486) 



C l 0 H, 4 N 4 O 4 254.2 479-18-5 

Action and use 

Non-selective phosphodiesterase inhibitor (xanthine); 
treatment of reversible airways obstruction. 

_ 

DEFINITION 

7 - [ (2 RS) -2 j3-Dihydroxypropyl] - 1 ,3-di methyl -3,7 -dihydro- 
1 H-purine- 2 , 6 -dione. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison: diprophylline CRS. 

TESTS 
Solution S 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent* 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2,2.2j Method II). 
Acidity or alkalinity 

To 10 mL of solution S add 0.25 mL of bromozhymol blue 
solution RL The solution is yellow or green. Not more than 


0.4 mL of 0.01 M sodium hydroxide is required to change the 
colour of the indicator to blue. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50 mg of the substance to be examined 
in water R and dilute to 50*0 mL with the same solvent. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with water R. Dilute 1,0 mL of this solution to 
10.0 mL with water R. 

Reference solution (b) Dissolve 5 mg of etojylline CRS 
(impurity C) in R and dilute to 50.0 mL with the same 
solvent. Dilute 0.5 mL of the solution to 20.0 mL with the 
test solution. 

Column: 

— size. I - 0.15 m, 0 “ 4.6 mm; 

— stationary! phase : end-capped octadecyhilyl silica gel for 
chromatography with polar incorporated groups R (3 pm); 

— temperature: 30 °C. 

Mobile phase methanol R> water R (10:90 VI F), 

Flow rate 0.7 mLmin, 

Detection Spectrophotometer at 272 nm. 

Injection 10 pL. 

Run time 3 times the retention time of diprophylline. 

Relative mention With reference to diprophylline (retention 
time = about 18 min): impurity C = about LL 
System suitability: reference solution (b): 

— peak-to^ualley ratio: minimum 5, where H p - height above 
the baseline of the peak due to impurity C and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
diprophylline. 

Limits: 

— unspecified impurities: for each impurity, not more than the 
area of die principal peak in the chromatogram obtained 
with reference solution (a) ( 0,10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Chlorides (2.4.4) 

Maximum 400 ppm. 

Dilute 2.5 mL of solution S to 15 mL with water R. 

Heavy metals (2A, 8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2,2,32) 

Maximum 0,5 per cent, determined on L 000 g by drying in 
an oven at 105 C. 

Sulfate d ash (2A.I4) 

Maximum 0,1 per cent* determined on 1.0 g. 

ASSAY 

In order to avoid overheating in the reaction medium, mix 
thoroughly throughout and stop the titration immediately after the 
end-point has been reached. 

Dissolve 0.200 g in 3.0 mL of anhydrous formic acid R and 
add 50.0 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric acid , determining the end-point potentiometrically 
(2.2.20). 
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I mL of a/ M perMmc add is equivalent to 25.42 mg of 
C10H14N4O4. 

STORAGE 

Protected from light. 

LMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient levd, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034)* It is therefore not necessary to identify these 
impurities for demonstrarion of compliance. Sec also 5AO, 
Control of impurities in substances for pharmaceutical use): A f B, 
C, D* 


o 



CH, 


A. AT-methyl-5-{ methylamino) -1 H-urudazoJ e-4-carboxamidc 
(thcophyilidine). 


o 



C th 

B. 13-dimethyl-3, ?-dihydro-1 H-purine-2,6-diooe 
(theophylline), 



ch 3 


C. 7-{2-hydroxycthyl)-1,3-dimethyl-3,7-dihydro-lJ7-purine- 
2,6-dione (eiofylline), 



C«3 

D, 7- [(2B*S)-2-hydroxypropyl] -1,3-dim ethyl-3,7-dihydro-1H- 
punnc-2,6-dione (proxyphylline), 

___. _,_____ RiE& 


Dipyridamole 

(Ph. Ear. monograph !I99) 



C 34 H4I)N R 04 504*6 58-32-2 

Action and use 

Adenosine reuptake inhibitor; inhibitor of platelet 
aggregation* 

Preparations 

Prolonged-release Dipyridamole Capsules 
Dipyridamole Infusion 
Dipyridamole Oral Suspension 
Dipyridamole Tablets 

Phiur - 

DEFINITION 

2,2 ',2 w ,2' 1 [|4,8-Di (piperidin-1 -yl)pyrimido [5,4- 
4 pyrimidine- 2,6-diyl] dinitril o) tetraethanoL 

Content 

98.5 per cent to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

Bright yellow* crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
soluble in anhydrous ethanol. It dissolves in dilute mineral 
acids. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium bromide R. 

Comparison dipyridamole CRS . 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use, 

Test solution Dissolve 0* 100 g of the substance to be 
examined in methanol R and dilute to 50 mL with the same 
solvent. 

Reference solution (a) Dilute 1 *0 mL of the test solution to 
100*0 mL with methanol R. Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Reference solution (b) Dissolve the contents of a vial of 
dipyridamole for peak identification CRS (containing 
impurities A, B, C, D» E and F) in I mL of methanol R. 
Column: 

— size: t = 0,10 m, 0 = 4*0 mm; 

— stationary phase, spherical end-capped oaadecyhdyl silica gel 
for chromatography’ R (5 pm); 

— temperature 45 °C* 
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Mobile phase: 

— mobile phase A\ dissolve 1.0 g of potassium dihydrogen 
phosphate R in 900 mL of water R t adjust to pH 7.0 with 
0.5 M sodium hydroxide and dilute to 1000 mL with 
water R \ 

— mobile phase B: methanol I?; 


Time 

(min) 

Mobile phase A 
{per cent V/V) 

Mobile phiK B 
(per enu V/V) 

0 - 5 

40 

60 

5* 19 

40 + 5 

60 + 95 

19 * 24 

5 + 40 

95 + 60 

24 >29 

40 

60 


Flow rate 1.2 mL/min. 

Detection Spectrophotometer at 295 nm. 

Injection 5 pL, 

Identification of impurities Use the chromatogram supplied 
with dipyridamole for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C, D, E and F, 
Relume retention With reference to dipyridamole (retention 
time = about 8 min): impurity B = about 0.2; 
impurity F ” about 0.3; impurity D = about 0.9; 
impurity E = about 1.3; impurity' C = about 1.6; 
impurity A = about 2.2. 

Systtm suitability: reference solution (b): 

— motunom minimum 2.0 between the peaks due to 
impurity D and dipyridamole; 

— peak-io-valley ratio: minimum 2.0, where H p - height 
above the baseline of the peak due to impurity F and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity B. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity' B by 1.7; 

— impurities A, B t C: for each impurity, not more than 
5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent); 

— impurities D, E: for each impurity', not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— unspecified impurities:: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit, 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

To 0.250 g add 10 mL of water R and shake vigorously. 
Filter, rinse the filter with 5 mL of water R and dilute to 
15 mL with water R. 

Loss on drying ( 2,232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sul fa ted ash [2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 


ASSAY 

Dissolve 0.400 g in 70 mL of methanol R . Titrate with 0.1 Af 
perthkmc arid, determining the end-point potentiometrically 
( 2 . 2 , 20 . 

1 mL of 0J Af perchloric add is equivalent to 50.46 mg 
of C^H«oN*0«, 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A r B P C, D, E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the genera) monograph for pharmaceutical use 

(2024). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,/C?. 
Control of impurities in substances for pharmaceutical use): F , G. 



A. 2^'-([4,6,8-tri(piperidin-I-yl)pyriimdo[5,4-iflp> T riinidin-2' 
yl)mtrilo]diethaj*ol. 



B, 2,2 1 ,2[8-(piperidin-1 -yl)pyrimido[5,4- 
d\ pyrimidine-2,4,6-criyl jtrinitrilo] hexaethanol, 



C, 2,2 ^[[fc-chloro^S-di^iperidin-1 -yi)pyrimido{5*4- 
d] pyrimidi n-2-y I] nitrilo] diethanol, 
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D. 2,2 *-[[&- [(2-hydroxyethyl)amino] -4,8-diCpiperidin-1 - 
y I) pyrimido [5 ,4 -d\ p yrimidin-2-yl] nitriIo|dicth anol, 



E. 2*2 \2 * \2 ” '-[[6j8-di(piperidin-l -yI)pyrimido[5,4- 
d\ pyrinudine-2,4-diyl] dinitrilo J tetraethan ol } 



F. 2,2',2 ",2 ' 1 f -[ [4- [(2-hydroxyethyl)amino]‘8“(piperidin-1 - 
yi)pyrimido [5,4pyrimidine-2,6-diyl]dmitriIa]tetraeihanol, 



G. 2,6-dichIoro-4s8-di(pjperidir-1 -yi)pyrimido [5,4- 
d] pyrimidine, 

- PhEur 


Dipyrone 

(Metamizok Sodium Monohydrate, 
Ph Eur monograph 1346) 



C r ^H l 6 N i Na0 4 S > H 2 0 35L4 5907-38-0 

Action and use 

Analgesic, 

PtiEtr _____ 

DEFINITION 

Sodium [ ( 1 ,5 -d im ethyl - 3-oxo- 2 -phenyl- 2, 3-d ihy dr o -1 H- 
pyrazol-4-yl) (methyl)ammo]methanesulfonate monohydrate. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, soluble in ethanol (96 per cent), 
practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification A, D, 

Second identification B, C, D. 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison metamizok sodium CRS. 

B. Dissolve 50 mg in l mL of strong hydrogen peroxide 
solution R. A blue colour is produced which fades rapidly and 
rums to intense red in a few minutes, 

C Place 0,10 g in a test tube, add some glass beads and 
dissolve the substance in 1 .5 mL of water R. Add 1 .5 mL of 
dilute hydrochloric add R and place a filter paper wetted with a 
solution of 20 mg of potassium iodaie R in 2 mL of starch 
solution R at the open end of the test tube. Heat gently, the 
evolving vapour of sulfur dioxide colours the filter paper 
blue. After heating gently for 1 min, take a glass rod w f ith a 
drop of a 10 g/L solution of chromotropic acid , sodium salt R in 
sulfuric acid R and place in the opening of the tube. Within 
10 min, a blue-violet colour develops in the drop of the 
reagent, 

D. 0,5 mL of solution S (see Tests) gives reaction (a) of 
sodium (2. 3.1). 

TESTS 
Solution S 

Dissolve 2.0 g in carbon dioxide-free water R and dilute to 
40 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2J) and, immediately after preparation* 
not more intensely coloured than reference solution BY*, 
(2*2,2, MethodI). 

Acidity or alkalinity 

To 5 mL of solution S, add 0.1 mL of phenolphthakin 
solution Rl. The solution is colourless. Not more than 
0.1 mL of 0,02 Af sodium hydroxide is required to change the 
colour of the indicator to pink. 
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Dipyrone 1-801 


Related substances 

liquid chromatography (2.2.29), Prepare the solutions 
immediately before use. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in methanol R and dilute to 10,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 5.0 mg of metamizole 
impurity A CRS in methanol R and dilute to 10.0 mL with the 
same solvent. 

Reference solution (b) Dilute 1 .0 mL of reference solution (a) 
to 50.0 mL with the mobile phase. Use 1 .0 mL of this 
solution to dissolve the contents of a vial of metamizole 
impurity E CRS. 

Reference solution (c) In order to prepare impurity C in situ 7 
dissolve 40 mg of the substance to be examined in 
methanol i?, dilute to 20 mL with the same solvent and boil 
under reflux for 10 min. Allow to cool to room temperature 
and dilute to 20 mL with methanol R. 

Reference solution (d) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with methanol R , 

Column: 

— size: / = 0,05 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsiiyl silica gel for 
chromatography R (1,8 pm). 

Mobile phase Mix 28 volumes of methanol R and 72 volumes 
of a buffer solution prepared as follows: mix 1000 volumes of 
a 6.0 g/L solution of sodium dihydrogen phosphate R and 
1 volume of triethylamine R , then adjust to pH 7.0 with strong 
sodium hydroxide solution R. 

Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 254 nm, 

Injection 5 pL of the test solution and reference solutions (b) , 
(c) and (d). 

Run time 4.5 times the retention time of metamizole. 
Identification of imparities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A and E; use the chromatogram obtained with 
reference solution (c) to identify the peak due to impurity C. 
Relative retention With reference to metamizole (retention 
time - about 2 min): impurity A = about 0.7; 
impurity E = about 0,8; impurity C = about 2,5, 

System suitability Reference solution (b); 

— peak-to-vaSey ratio: minimum 3.0, where H p = height 
above the baseline of die peak due to impurity A and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity E. 

Limits: 

-— correction factor, for the calculation of content, multiply the 
peak area of impurity E by 1.5; 

— impurity C: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (0.5 per cent); 

— impurity E: not more than 1,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than 
0,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0,05 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0,5 per cent); 


— disregard limit: 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0,03 per cent). 

Sulfates (2. 4.13) 

Maximum 0.1 per cent. 

Dissolve 0,150 g in distilled water R and dilute to 15 mL with 
the same solvent. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the freshly prepared solution complies with 
test A. Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Loss on drying ( 2.2.32) 

4.9 per cent to 5.3 per cent, determined on 1.000 g by 
drying in an oven at 105 C. 

ASSAY 

Dissolve 0,200 g in 10 mL of 0.01 M hydrochloric acid 
previously cooled in iced water and titrate immediately, 
drop wise, with 0,05 M iodine. Before each addition of 0.05 M 
iodine dissolve the precipitate by swirling. At the end of the 
titration, add 2 mL of starch solution R and titrate until the 
blue colour of the solution persists for at least 2 min. 

The temperature of the solution during the titration must not 
exceed 10 °C. 

1 mL of 0.Q5 M iodine is equivalent to 16.67 mg 
ofC 13 H 16 M 3 Na0 4 S. 

STORAGE 
Protected from light. 

IMPURITIES 
Specified impurities C, E. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. / 0. 
Control of impurities in substances for pharmaceutical use): A, B, 
D. 



A, 4-(formy 1 amino) -1,5 -dim e thy 1-2 -pheny 1-2,3-dihy dro- 1 H- 
pyrazol-3-one, 



B. 4-amino-l , 5-dime thy I-2-phenyl-2,3-dihydro- l//-pyrazol-3- 
one. 



G. 1 3 5-dimethyl-4-(mediylammo)-2-phenyl-2 3 3-dihydro-1 H- 
pyrazol-3-one. 
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D, 1 ) 5-dimethy]-4-(dimethylammo)-2«phenyl-23^iihydro- 
1 //-pyrazol- 3-one> 



H. [(1 ,5-di me thyi-3 -oxo-2 -phenyl-2* 3 -dihydro I //-pymoi-4- 
yl) am mo ] me thanes ulfon ic add (4-A-desmethylmetamizok). 

__ Ph&x 


Dirithromycin 

(Pk Bur, monograph 1313) 



CtaHTgNaOu 835 62013-04-1 

Action and use 

Macrolide antibacterial. 

PhEtf. _ _ 

DEFINITION 

{1^2^3^6^75353^10J? 5 12i?,13S 5 15/f J I75)-0-[J3- 
(Dime th ylamino)-3 5 4,6-trideoxy-P-D-^_v/o-hexopyranosyl] oxy] - 
3-ethyI-2*10-dihydroxy-15- [ (2-methoxye thoxy) methyl] - 
2,6*8,10, 12,17-hexamethyl-7-[(3-C-methyi-3-(>methyl- 
2,Gdideoty-2-L-ri6o*-hex0pyranQsyl)oxyI-4, 16-dioxa- 
14azabicydo[l 1.3 J ]heptadecan-5-one (or (95)-9>l 1- 
[imino [(1 /?)-2-(2*methoxyethoxy)ethylidene]oxy]-9-deoxo- 
1i-deoxyerythromytin). 

Semi~symhetic product derived from a fermentation product. 
Content 

96,0 per cent to 102.0 per cent for the sum of the percentage 
contents of € 42 ^ 8^0 ^ and dirithromycin 155-epimer 
(anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, very soluble in methanol and 
in methylene chloride. 

It shows polymorphism (5.9). 


IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison dirithromycin CHS. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (a) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture methanol R, acetonitrile R1 (30:70 V/V). 

Test solution (a) Dissolve 20,0 mg of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 0.10 g of the substance to be 
examined in the solvent mixture and dilure to 10,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 20.0 mg of dinthmmycin CRS 
in the solvent mixture and dilute to 10,0 mL with the solvent 
mixture. 

Reference solution (h) Dilute 5,0 mL of reference solution (a) 
to 50.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 20 mg of dirithromycin CRS in 
the mobile phase and dilute to 10 mL with the mobile phase. 
Allow to stand for 24 h before use* 

Column: 

— size: l = 0,25 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 fim); 

— temperature: 40 °C, 

Mobile phase Mix 9 volumes of water R , 19 volumes of 
methanol R> 28 volumes of a solution containing 1.9 g/L of 
potassium dihydrogen phosphate R and 9.1 g/L of dipotassium 
hydrogen phosphate R adjusted to pH 7,5 if necessary with a 
100 g/L solution of potassium hydroxide R> and 44 volumes of 
acetonitrile RL 
Flow rate 2,0 mUrnin. 

Detection Spectrophotometer at 205 nm. 

Injection 10 pL of test solution (b) and reference solutions (b) 
and (c). 

Run time 3 times the retention time of dirithromycin. 

Relative retention With reference to dirithromycin; 
impurity A = about 0,7; 155-cpimer = about 1.1. 

System suitahUityr reference solution (c): 

— resolution : minimum 2,0 between the peaks due to 
dirithromycin and its 155-epimer; if necessary ? adjust the 
concentration of the organic modifiers in the mobile 
phase. 

Limits: 

— impurity A: not more than 0.75 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent); 

— any other impurity, for each impurity, not more than 
0,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(1 per cent); 

— disregard limit: disregard the peak due to the 15S-epimer. 

Dirithromycin tSS-epimer 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (b). 
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Disodium Edetate 1-803 


System suitability: reference solution (b): 

— repeatability: maxi mum relative standard deviation of 
5.0 per cent after 6 injections. 

Limit: 

— lSS-epimer. maximum 1 .5 per cent. 

Acetonitrile (2A.24, System A) 

Maximum 0.1 per cent. 

Prepare the solutions using dimetkylformanude R instead of 
water R, 

Sample solution Dissolve 0.200 g of the substance to be 
examined in dimethylformamide R and dilute to 20.0 mL with 
the same solvent. 

Static head-space injection conditions that may be used: 

— equilibration temperature: 120 C; 

— equilibration time: 60 min; 

— transfer-line temperature: 125 °C. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 1.0 g in 20 mL of a mixture of equal volumes of 
methanol R and water R. 12 mL of the solution complies with 
test B. Prepare the reference solution using lead standard 
solution (1 ppm Pb) obtained by diluting lead standard 
solution (100 ppm Pb) R with a mixture of equal volumes of 
methanol R and water R. 

Water (2.5.12) 

Maximum 1.0 per cent, determined on 1.00 g. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1 .0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (a) and reference solution (a). 

System sun ability: reference solution (a): 

— repeatability, maximum relative standard deviation of 
1.0 per cent after 6 injections, 

IMPURITIES 

Specified impurities A. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B, C, 

A B- 



R 

CHj 

A. (9Y)-9'amino-9-deoxoerythromycin, 

R. R = H: (95)-9-amino-3-de(2 5 6’-dideoxy"3-C-methy r l-3-0 
methyl -oc-l- rifto-hexopy rano sy 1) -9 -d eoxoe ry thr omy cin, 




C. R = CH 2 -O-CH 2 -CH 2 -0- 

CH 3j R' = H, R2 ^ H, R3 = CH 3 ; (9Y)-9,li-[immo[(lR5)- 
2-(2-methoxyethoxy)ethylidene]oxy] -9-deoxo-11,12- 
didcoxyerythromycin (dirithromycin R), 

D. R - CH^-G-CH^CH^O- 

CH 3j R' = H, R2 = OH, R3 = H: (9S)-9,1 l-[imino[(lR65- 
2- (2-methoxyethoxy) ethy Lid ene] oxy]-3'-Odeme thyl-9-deoxo- 
1Ldeoxyerythromycin (dirithromycin C), 

E. R - CH 3) R' = CH 3j R2 = OH, R3 = CH 3 : 

9,1 i-[imino(l-methyiethy]idene)oxy]-9-deoxo-l 1 - 
deoxyerythromycin * 

__,___ PhBur 


Disodium Edetate 

* * 

★ ★ 

(Ph. Eur. monograph 0232) 

** *** 


NaOjC " N' 
H 0 2 C^ 


r 


co 2 k 


.N CQ s Na 


2H 2 G 


C 10 H l4 N 2 Na 2 O 8 ,2H 2 O 372.2 


Action and use 
Chelating agent. 

Preparations 

Disodium Edetate Eye Drops 
Trisodium Edetate Infusion 

PhFir ____ 

DEFINITION 

Disodium dihydrogen (ethylenedinitriIo)tetraacetate 
dihydrate. 

Content 

98.5 per cent to 101,0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A, B, D 

Second identification B, C s D 

A. Infrared absorption spectrophotometry (2,2.24). 

Preparation Discs. 

Comparison disodium edetate CRS. 
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EL Dissolve 2 g in 25 mL of water add 6 mL of lead nitrate 
solution R, shake and add 3 mL of potassium iodide solution R> 
No yellow precipitate is formed. Make alkaline to red litmus 
paper R by the addition of dilute ammonia R2. Add 3 mL of 
ammonium oxalate solution R, No precipitate is formed. 

C. Dissolve 0.5 g in 10 mL of water R and add 0.5 mL of 
calcium chloride solution R> Make alkaline to red litmus paper R 
by the addition of dilute ammonia R2 and add 3 mL of 
ammonium oxalate solution R. No precipitate is formed. 

D, It gives the reactions of sodium (2.L /}. 

TESTS 
Solution S 

Dissolve 5,0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and colourless (2.2.2, Method II). 
pH 12,2.3) 

4,0 to 5.5 for solution S* 

Impurity A 

Liquid chromatography (2.2.29). Cany out the test protected 
from light . 

Sofoem mixture Dissolve 10,0 g of ferric sulfate pentahydrate R 
in 20 mL of 0.5 M sulfuric add and add 780 mL of water R. 
Adjust to pH 2.0 with / M sodium hydroxide and dilute to 
1000 mL with water R. 

Test solution Dissolve 0.100 g of die substance to be 
examined in the solvent mixture and dilute to 25,0 mL with 
the solvent mixture. 

Reference solution Dissolve 40.0 mg of nitrilmnacerk add R m 
the solvent mixture and dilute to 100.0 mL with the solvent 
mixture. To 1.0 mL of the solution add 0.1 mL of the test 
solution and dilute to 100,0 mL with the solvent mixture. 
Column ; 

— size: l = 0.10 m, 0 - 4.6 mm, 

— stationary phase: spherical graphitised carbon for 
chromatography Rl (5 pm) with a specific surface area of 
120 m 2 /g and a pore size of 25 nm. 

Mobile phase Dissolve 50,0 mg of ferric sidfate pentahydrate R 
in 50 mL of 0.5 M sulfuric add and add 750 mL of water R m 
Adjust to pH 1.5 with 0.5 M sulfuric add or I M sodium 
hydroxide., add 20 mL of ethylene glycol R and dilute to 
1000 mL with water R. 

Flow rate 1 mlVmin, 

Detection Spectrophotometer at 273 nm. 

Injection 20 pL; filter the solutions and inject immediately. 
Run time 4 rimes the retention time of the iron complex of 
impurity A. 

Retention times Iron complex of impurity A = about 5 min; 
iron complex of edetic add - about 10 min. 

System suitability: reference solution: 

— resolution: minimum 7 between the peaks due to the iron 
complex of impurity A and the iron complex of edetic 
acid) 

— signal-to-noise ratio: minimum 50 for the peak due to 
impurity A, 

Limit: 

- — impurity A: not more than die area of the corresponding 
peak in the chromatogram obtained with the reference 
solution ( 0.1 per cent). 

Iron (2.4.9) 

Maximum 80 ppm. 


Dilute 2.5 mL of solution S to 10 mL with water R. 

Add 0.25 g of caldum chloride R to the test solution and the 
standard before the addition of the thiogfycoUk add R. 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

1 .0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (JO ppm Pb) R. 

ASSAY 

Dissolve 0.300 g in water R and dilute to 300 mL with the 
same solvent. Add 2 g of hexamethylenetetramine R and 2 mL 
of dilute hydrochloric add R. Titrate with 0.1 M lead nitrate, 
using about 50 mg of xylend orange triturate R as indicator, 

1 mL of 0.1 M lead nitrate is equivalent to 37.22 mg 
of QsHuN^NagOa^^O, 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A 


co 2 h 


HOaG- 


CO a H 


A. nitriJomacetic add. 


Ph&r 


Disodium Hydrogen Phosphate ; ** 

** ** 

Anhydrous Disodium Hydrogen Phosphate ** 

(Disodium Phosphate, Ph. Eur. monograph 1509) 

Na 2 HPQ 4 142.0 7558-79-4 

Action and use 
Excipient. 

Preparation 

Phosphates Enema 

Pft&* ______ 

DEFINITION 

Content 

98.0 per cent to 10LO per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility 

Soluble in watcr 3 practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A, Solution S (see Tests) is slightly alkaline (2.2.4). 

B, Loss on drying (see Tests), 

C, Solution S gives reaction (b) of phosphates (2.3.1). 

D, Solution S gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 5.0 g in distilled water R and dilute to 100,0 mL 
with the same solvent. 

Appearance of solution 

Solution S is clear (2.2J) and colourless (2.2.2 1 Method IF). 
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Disodium Hydrogen Phosphate Dihydrate 1-805 


Reducing substances 

To 10 mL of solution S add 5 mL of dilute sulfuric add R 
and 0.25 mL of 0.02 M potassium permanganate and heat on 
a water-bath for 5 min. The colour of the permanganate is 
not completely discharged. 

Monosodium phosphate 

Maximum 2.5 per cent. 

From the volume of 1 M hydrochloric add (25 mL) and of 
1 M sodium hydroxide (r/| mL and n 2 mL) used in the assay, 
calculate the following ratio: 


rt2 ~ 25 
25-rn 


This ratio is not greater than 0.025. 

Chlorides (2,4,4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 15 mL with dilute nitric add R. 

Sulfates (2,4,13) 

Maximum 500 ppm. 

To 6 mL of solution S add 2 mL of dilute hydrochloric acid R 
and dilute to 15 mL with distilled warn R. 

Arsenic (Z 4,2, Method A) 

Maximum 2 ppm, determined on 10 mL of solution S. 

Iron (2.49) 

Maximum 20 ppm, determined on solution $, 

Heavy r metals (2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using 5 mL of lead standard solution 
(I ppm Fb) R and 5 mL of water R , 

Loss on drying ( 2.2.32) 

Maximum i .0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

ASSAY 

Dissolve 1.600 g (m) in 25.0 mL of carbon dioxide-free 
water R and add 25.0 mL of / M hydrochloric add . Carry' out 
a potentiometric titration (2.2.20) using 1 M sodium 
hydroxide. Read the volume added at the 1** inflexion point 
(«i mL), Continue the titration to the 2 nd inflexion point 
(total volume of / M sodium hydroxide required, n 2 mL), 
Calculate the percentage content of Na^HPO* from the 
following expression: 


1420(25 -Ttj) 
m (100 — d) 

d = percentage loss on drying. 

STORAGE 

In an airtight container. 


PtiEur 


Disodium Hydrogen Phosphate * ** 
Dihydrate ***** 

Sodium Phosphate Dihydrate 

(Disodium Phosphate Dihydrate, Ph Eur monograph 0602) 
Na 3 HP0 4 ,2H 3 0 178,0 10028-24-7 


Action and use 

Excipient. 

Preparations 

Phosphates Enema 
Phosphate Oral Solution 

PfiEut. ____ _ 

DEFINITION 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder or colourless crystals. 

Solubility 

Soluble in water, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Solution $ (see Tests) is slightly alkaline (2.2.4). 

B. Loss on drying (see Tests). 

C. Solution S gives reaction (b) of phosphates (2.5.7). 

D. Solution S gives reaction (a) of sodium (2.5. /). 

TESTS 
Solution S 

Dissolve 5.0 g in distilled water R and dilute to 100 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method IF). 
Reducing substances 

To 5 mL of solution S add 5 mL of dilute sulfuric add R and 
0.25 mL of 0,02 M potassium permanganate and heat on a 
water-bath for 5 min. The colour of the permanganate is not 
completely discharged. 

Monosodium phosphate 

Maximum 2.5 per cent. 

From the volume of 1 M hydrochloric acid (25 mL) and of 
/ M sodium hydroxide (»i mL and mL) used in the assay, 
calculate the following ratio: 

ri2 - 25 
25 - n% 


This ratio is not greater than 0.025. 

Chlorides (2. 4.4) 

Maximum 400 ppm. 

To 2.5 mL of solution S add 10 mL of dilute nitric add R 
and dilute to 15 mL with water R. 

Sulfates (2.413) 

Maximum 0.1 per cent. 

To 3 mL of solution S add 2 mL, of dilute hydrochloric acid R 
and dilute to 15 mL with distilled water R. 

Arsenic (2.4,2, Method A) 

Maximum 4 ppm, determined on 5 mL of solution S. 
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Iron ( 2.4.9) 

Maximum 40 ppm. 

Dilute 5 mL of solution S to 10 mL with water R. 

Heavy metals {2,4,8) 

Maximum 20 ppm, 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (1 ppm Pb) R, 

Loss on drying (2.2.32) 

19,5 per cent to 21,0 per cent, determined on 1.000 g by 
drying in an oven at 130 °C. 

ASSAY 

Dissolve 2,000 g (m) in 50 mL of water R and add 25,0 mL 
of / M hydrochloric add * Carry out a p or Gn domestic titration 
(2.2.20) using / M sodium hydroxide. Read the volume added 
at the P T inflexion point («| mL), Continue the titration to 
the 2 nd inflexion point (total volume of / M sodium hydroxide 
required, n 2 mL). 

Calculate the percentage content of Na 2 HP0 4 from the 
following expression: 


d 


1420 (25 -m) 
m (100 «- d) 

percentage loss on drying. 


Ph&f 


Disodium Hydrogen Phosphate * % 

Dodecahydrate ***** 

Disodium Hydrogen Phosphate, Sodium Phosphate 
(Disodium Phosphate Dodecahydrate* Ph Bur monograph 0118) 
Na 2 HP0 4i 12H 3 0 358.1 10039-32-4 

Preparation 

Phosphates Enema 

PhEtf __________ 

DEFINITION 

Content 

98,5 per cent to 102*5 per cent, 

CHARACTERS 

Appearance 

Colourless, transparent crystals, very efflorescent. 

Solubility 

Very soluble in water, practically insoluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Solution S (see Tests) is slightly alkaline (2X4). 

B. Water (see Tests)* 

C. Solution S gives reaction (b) of phosphates (23 J), 

D. Solution S gives reaction (a) of sodium (23,1), 

TESTS 
Solution S 

Dissolve 5.0 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2*2. 1) and colourless (2.2,2, Method II), 

Reducing substances 

To 5 mL of solution S add 5 mL of dilute sulfuric add R and 
0.25 mL of 0,02 Mpotassium permanganate and heat on a 


water-bath for 5 mm. The colour of the permanganate is not 
completely discharged. 

Monosodium phosphate 

Maximum 2,5 per cent. 

From the volume of I M hydrochloric add (25 mL) and of 
/ Af sodium hydroxide (itf mL and n 2 mL) used in the assay, 
calculate the following ratio: 


m - 25 
25 - m 


This ratio is not greater than 0.025, 

Chlorides (2,44) 

Maximum 200 ppm . 

To 2*5 mL of solution S add 10 mL of dilute nitric add R 
and dilute to 15 mL with water R, 

Sulfates (Z4.13) 

Maximum 500 ppm. 

To 3 mL of solution S add 2 mL of dilute hydrochloric add R 
and dilute to 15 mL with distilled water R. 

Arsenic (2.4.2 3 Method A) 

Maximum 2 ppm, determined on 5 mL of solution S. 

Iron (2,4.9) 

Maximum 20 ppm* 

Dilute 5 mL of solution S to 10 mL with water R. 

Heavy metals (2,4,8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R . 

Water (2.5.12) 

57,0 per cent to 61,0 per cent, determined on 50.0 mg* 

Use a mixture of 10 volumes of anhydrous methanol R and 
40 volumes of formamide Rt as solvent. 

ASSAY 

Dissolve 4,00 g (m) in 25 mL of water R and add 25.0 mL of 
/ Af hydrochloric add. Carry out a potendometric titration 
(2.2.20) using / M sodium hydroxide. Read the volume added 
at the 1 st inflexion point (n\ mL). Continue the titration to 
the 2 nd inflexion point (total volume of 1 M sodium hydroxide 
required, n 2 mL), 

Calculate the percentage content of Na 2 HP0 4 j 12H 2 0 from 
the following expression: 

3581 (25 - m) 
m x 100 
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Disopyramide 1-807 


Disopyramide 

(Ph. Eur> monograph 1006) 


CH* CH a 


h 3 c^n^ch 



3 


and enantiomer 


3737-09-5 


Action and use 

Class I antiarrhythmic. 

Preparation 

Disopyramide Capsules 

PhEur _ 

DEFINITION 

Disopyramide contains not less than 98.5 per cent and not 
more than the equivalent of 101.5 per cent of (2f?S)-4~ 

[bis( 1 -methylethyI)amino]-2“phenyl“2“(pyridin-2- 
yl)butanamide, calculated with reference to the dried 
substance, 

CHARACTERS 

A white or almost white powder, slightly soluble in water, 
freely soluble in methylene chloride, soluble in alcohol 

IDENTIFICATION 

First identification B. 

Second identification A, C. 

A, Dissolve 40.0 mg in a 5 g/L solution of sulfuric add R in 
methanol R and dilute to 100.0 mL with the same solution. 
Dilute 5,0 mL of this solution to 50,0 mL with a 5 g/L 
solution of sulfuric acid R in methanol R. Examined between 
240 nm and 350 nm (2,2,25), the solution shows an 
absorption maximum at 269 nm and a shoulder at 263 nm. 
The specific absorbance at the maximum is 190 to 210, 

B, Examine by infrared absorption spectrophotometry 
(2,2.24), comparing with the spectrum obtained with 
disopyramide CRS, Examine the substances as discs prepared 
by placing 50 j.iL of a 50 g/L solution in methylene chloride R 
on a disc of potassium bromide R , Dry the discs at 60 C for 

1 h before use. 

C, Examine the chromatograms obtained in the test for 
related substances in ultraviolet light at 254 nm. 

The principal spot in the chromatogram obtained with test 
solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). Spray with dilute potassium iodobismuthate 
solution /?, Examine in daylight. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 

TESTS 

Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gel GF 254 R as the coating substance. 

Test solution (a) Dissolve 0.20 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 


Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methanol i?. 

Reference solution (a) Dissolve 20 mg of disopyramide CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dilute 0,5 mL of test solution (b) to 
20 mL with methanol R. 

Apply to the plate 10 pL of each solution. Develop over a 
path of 15 cm using a mixture of 1 volume of concentrated 
ammonia /?, 30 volumes of acetone R and 30 volumes of 
cyclohexane R. Dry the plate in a current of warm air and 
examine in ultraviolet light at 254 nm. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in die 
chromatogram obtained with reference solution (b) 

(0.25 per cent). 

Heavy metals (2.4.8) 

2.0 g complies with test C for heavy metals (IQ ppm). 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying ( 2.2,32 ) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying at 80 C over diphosphoms pent oxide R at a pressure 
not exceeding 0.7 kPa for 2 h, 

Sulfated ash (2,4, 14) 

Not more than 0.2 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0,130 g in 30 mL of anhydrous acetic acid R. 

Add 0.2 mL of naphtkolbenzein solution R. Titrate with 0.1 M 
perchloric acid until the colour changes from yellow to green. 

I mL of 0,1 M perchloric acid is equivalent to 16,97 mg of 
CsjH^qN^O. 

STORAGE 

Store protected from light. 

IMPURITIES 



and enantiomer 


A. R = CN, R' = CH(CH 3 ) 2 : (2RS)-4- 

[bis( 1 -methylethyl) amino]-2-phenyl-2-(pyridin-2- 
y 1) bu ta ne nitril c (di-isopyronitrile), 

B. R = H 3 R' - CHtCHgJa: (37?5)-N 5 N-bis(Lmethylethyl)- 
3-phenyl-3-(pyridin-2-yl)propan-1 -amine, 

C. R = CO-NH 25 R f = H: (2/?5)-4-[(l-methylethyl)amino]- 
2-pheny 1-2- (pyridin- 2-yl)butanaimde, 



and enantiomer 


D. (RS) -phenyl (pyridin- 2-yl) a cetonitrile (pyronitril e). 
__ PHEur 





1-808 Disopyramide Phosphate 
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Disopyramide Phosphate 

(Pk Eur. monograph 1005) 



arid enantiomer 


HjP0 4 


OnH^NiOsP 437.5 22059-60-5 


Action and use 

Antiarrhythmic, 

Preparation 

Disopyramide Phosphate Capsules 

PhEiT _ 

DEFINITION 

Disopyramide phosphate contains not less than 98.0 per cent 
and not more than the equivalent of 102.0 per cent of (2RS)- 
4-[bis( 1 -methylethyl) amino]-2-phenyl-2-(pyridin»2- 
yl)butanamide dihydrogen phosphate, calculated with 
reference to the dried substance. 

CHARACTERS 

A white or almost white powder, soluble in water, sparingly 
soluble in alcohol, practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification B. 

Second identification A, C, D. 

A. Dissolve 50,0 mg in a 5 g/L solution of stdfuric acid R in 
methanol R and dilute to 100,0 mL with the same solution. 
Dilute 5,0 mL of this solution to 50.0 mL with a 5 g/L 
solution of sulfuric acid R in methanol R. Examined between 
240 nm and 350 nm (2,2,25), the solution shows an 
absorption maximum at 269 nm and a shoulder at 263 nm. 
The specific absorbance at the maximum is 147 to 163. 

B, Examine by infrared absorption spectrophotometry 
{2.2,24), comparing with the spectrum obtained with 
disopyramide phosphate CRS. Examine the substances 
prepared as discs, 

C. Examine the chromatograms obtained in the test for 
related substances in ulmmolct light at 254 nm. 

The principal spot in the chromatogram obtained with test 
solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). Spray with dilute potassium iodobismuthate 
solution R, Examine in daylight. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a), 

D, Solution S (see Tests) gives reaction (a) of phosphates 
(2.3.1). 

TESTS 
Solution S 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2. /) and colourless (2.2.2, Method IT), 


pH (222) 

The pH of solution S is 4,0 to 5.0, 

Related substances 

Examine by thin-layer chromatography (2.227), using silica 
gd OF 2 « R as the coating substance. 

Test solution (a) Dissolve 0,25 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methanol R . 

Reference solution (a) Dissolve 25 mg of disopyramide 
phosphate CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (h) Dilute 1 mL of test solution (b) to 
20 mL with methanol R . 

Apply to the plate 10 pL of each solution. Develop over a 
path of 15 cm using a mixture of 1 volume of concentrated 
ammonia R, 30 volumes of acetone R and 30 volumes of 
cyclohexane R. Dry the plate in a current of warm air and 
examine in ultraviolet light at 254 nm. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). 

Heavy metals (2.4.8) 

2,0 g complies with test C for heavy metals (10 ppm). 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2,232) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 °C. 

ASSAY 

Dissolve 0.180 g in 30 mL of anhydrous acetic acid R. 

Add 0.2 mL of naphiholbenzein solution R. Titrate with 0.1 M 
perchloric acid until the colour changes from yellow to green. 

1 mL of 0.1 M perchloric add is equivalent to 21.88 mg of 
C 2 l H 32 N,0,P. 

STORAGE 

Store protected from light. 

IMPURITIES 



A. R = CN, R' = CH(CH 3 ) 2 : (2RS)-4- 

[bis(l -methylethyl) am ino]- 2 -phenyl- 2 -(pyridin- 2 - 
y 1 ) bu tanen itrile (di-isopyron itrile), 

B. R = H, R' “ CH(CH 3 ) 2 : (3R5)-A r ^bis(l-methylethyi)- 
3-phenyb3-(pyridin-2-yl)propan-1 -amine, 

C. R = CO-NH 2 , R' = Hi (2RS) -4-f (I -methylethyl) ami no ] - 
2 -phenyl- 2 - (pyrid in- 2 -y l)b utanamide, 
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Disulfiram 1-809 



D, (BS)-phenyl (pyridin-2-yl) acetonitrile (pyronitrik), 

___________ PhEur 


Disulfiram 

(Pk. Ear. monograph 0603) 


h.c^n y s. s A n ^ CH3 

^CH, 


Ci 0 H 2 oN 2 S 4 296*5 


***** 
* * 

***** 


97-77-8 


Action and use 

Aldehyde dehyrogenase inhibitor; treatment of alcoholism. 

Preparation 

Disulfiram Tablets 


PhEur __ 

DEFINITION 

Disulfiram contains not less than 98,5 per cent and not more 
than the equivalent of 101.0 per cent of 
tetraethyldisulfanedicarbothioamide, calculated with reference 
to the dried substance. 

CHARACTERS 

A white or almost white* crystalline powder* practically 
insoluble in water, freely soluble in methylene chloride, 
sparingly soluble in alcohol* 

IDENTIFICATION 

First identification A, B, 

Second identification A, C, D, 

A. Melting point (2.2.14): 70 3 C to 73 °C. 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
disulfiram CRS , Examine the substances prepared as discs. 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position and size 
to the principal spot in the chromatogram obtained with 
reference solution (a). 

D. Dissolve about 10 mg in 10 mL of methanol R. Add 2 mL 
of a 0.5 g/L solution of cupric chloride R in methanol R> 

A yellow colour develops which becomes greenish-yellow. 

TESTS 

Related substances 

Examine by thin-layer chromatography (2.2.27), using as the 
coating substance a suitable silica gel with a fluorescent 
indicator having an optimal intensity at 254 inn* 

Test solution (a) Dissolve 0,20 g of the substance to be 
examined in ethyl acetate R and dilute to 10 mL with the 
same solvent* 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with ethyl acetate R . 


Reference solution (a) Dissolve 10 mg of disulfiram CRS in 
ethyl acetate R and dilute to 5 mL with the same solvent. 
Reference solution (b) Dilute 1 mL of test solution (b) to 
20 mL with ethyl acetate R . 

Apply to the plate 10 pL of each solution* Develop over a 
path of 15 cm using a mixture of 30 volumes of butyl 
acetate R and 70 volumes of hexane R. Allow* the plate to dry 
in air and examine in ultraviolet light at 254 mn* Any spot in 
the chromatogram obtained with test solution (a), apart from 
the principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0*5 per cent). 

Diethyldithiocarbamate 

Dissolve 0,20 g in lOmLof peroxide-free ether R , add 5 mL 
of buffer solution pH 8.0 R and shake vigorously. Discard the 
upper layer and w r ash the lower layer with 10 mL of peroxide- 
free ether R, Add to the lower layer 0,2 mL of a 4 g/L 
solution of copper sulfate R and 5 mL of cyclohexane R. Shake. 
Any yellow colour in the upper layer is not more intense than 
that of a standard prepared at the same time using 0.2 mL of 
a freshly prepared 0*15 g/L solution of sodium 
diethyldithiocarbantate R (150 ppm). 

Heavy metals (2.4.8) 

L0 g complies with test C for heavy metals (20 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (W ppm Pb) R. 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on LOCO g by 
drying in vacuo at 50 J C. 

Sulfa ted ash (2.4.14) 

Not more than 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.450 g in 80 mL of acetone R and add 20 mL of a 
20 g/L solution of potassium nitrate R. Titrate with 0 * / M 
silver nitrate. Determine the end-point potentiometrically 
(2,2.20) 3 using a silver electrode and a silver-silver chloride 
double-junction electrode saturated w ? ith potassium nitrate. 

1 mL of 0.1 M silver nitrate is equivalent to 59,30 mg of 

^ 10 ^ 20 ^ 2^4 - 

STORAGE 

Store protected from light. 

IMPURITIES 


H 3 C^ ^ch 3 

T T 

s s 


A, diethyl thiocarbamic thioanhydride (sulfiram), 



H 3 C M 



S 


B. diethyldithiocarbamate. 


PhEur 






1-810 Dithranol 
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Dithranol 

(Ph. Eur. monograph 1007) 


OH 0 OH 



C M H m 0 3 226 2 1143-38-0 

Action and use 

Coal tar extract; treatment of psoriasis. 

Preparations 

Dithranol Cream 
Dithranol Ointment 
Dithranol Paste 

Dithranol and Salicylic Acid Ointment 

Ph&r _ 

DEFINITION 

1 ,8-Dihydroxyanthracen-9( I 0 /f)-one. 

Content 

98.5 per cent to 1QL0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow or brownish-yellow, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
sparingly soluble in acetone, slightly soluble in ethanol 
(96 per cent). It dissolves in dilute solutions of alkali 
hydroxides. 

Carry out all tests protected from bright light and use freshly 
prepared solutions. 

IDENTIFICATION 

First identification: A > B 
Second identification: A, C, D 

A. Melting point (22 .14): 178 C to 182 C. 

B. Infrared absorption spectrophotometry (2*2.24). 

Comparison dithranol CRS. 

C. Thin-layer chromatography (2 2.27). 

Test solution. Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of dithranol CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (h) Dissolve about 5 mg of damron R 
(impurity B) in 5 mL of reference solution (a). 

Plate TLC silica gel plate R. 

Mobile phase hexane R> methylene chloride R (50:50 VIV). 
Application 10 pL, 

Development Over a path of 1 2 cm. 

Drying In air. 

Detection Place the plate in a tank saturated with ammonia 
vapour until the spots appear. Examine in daylight. 

System suitability, reference solution (b); 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 


principal spot in the chromatogram obtained with reference 
solution (a). 

D. To 5 mg add 0,1 g of anhydrous sodium acetate R and 
1 mL of acetic anhydride R. Boil for 30 s. Add 20 mL of 
ethanol (96 per cent) R- Examined in ultraviolet light at 
365 nm, the solution shows a blue fluorescence, 

TESTS 

Related substances 

A. Liquid chromatography (2.2.29). 

Test solution Dissolve 0.200 g of the substance to be 
examined in 20 mL of methylene chloride R r add 1.0 mL of 
glacial acetic acid R and dilute to 100,0 mL with hexane R. 
Reference solution Dissolve 5.0 mg of unthrone R (impurity A), 
5,0 mg of damron R (impurity B), 5,0 mg of dithranol 
impurity? C CRS and 5.0 mg of dithranol CRS in methylene 
chloride R and dilute to 5.0 mL with the same solvent. 

To 1,0 mL of this solution, add 19.0 mL of methylene 
chloride R and 1.0 mL of glacial acetic acid /?, and dilute to 
50,0 mL with hexane R. 

Column: 

— size. 1 = 0.25 m, 0 = 4.6 mm; 

— stationary phase, silica gel for chromatography R (5 pm). 
Mobile phase glacial acetic acid J?, methylene chloride /?, 
hexane R (1:5:82 V1V1V). 

Flaw rate 2 mL/min. 

Detection Spectrophotometer at 260 nm. 

Injection 20 pL, 

Run time 1 .5 times the retention time of impurity C. 

Elution order Dithranol, impurity B, impurity A, impurity C, 
System suitability: reference solution: 

— resolution: minimum 2,0 between the peaks due to 
dithranol and impurity B. 

Limits: 

— impurities A t B f C: for each impurity, not more than 
the area of the corresponding peak in the 
chromatogram obtained with the reference solution 
(1 per cent). 

B. Liquid chromatography (2.2,29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 5 mL of mrahydrofuran R and dilute to 25.0 mL 
with the mobile phase. 

Reference solution. Dissolve 5,0 mg of dithranol 
impurity D CRS and 5.0 mg of dithranol CRS in 5 mL of 
tetmhydrofuran R and dilute to 10.0 mL with the mobile 
phase. Dilute 1.0 mL of this solution to 20.0 mL with the 
mobile phase. 

Column: 

— size. I - 0.20 m, 0 = 4.6 mm; 

— stationary phase : octadecykilyl silica gd for 
chromatography R (5 pm). 

Mobile phase glacial acetic add f?, tetmhydrofuran K, water R 
(2.5:40:60 V1V1V). 

Flow rate 0.9 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time 3 times the retention time of dithranol. 

System suitability: reference solution: 

— resolution : minimum 2.5 between the peaks due to 
impurity D and dithranol 
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Dobutamine Hydrochloride 1-811 


Limit, 

—- impurity D: not more than the area of the 

corresponding peak in the chromatogram obtained 
with the reference solution (2,5 per cent). 

Total fasts A + B) Maximum 3.0 per cent for the sum of the 
contents of all impurities. 

Chlorides (2. 4.4) 

Maximum 100 ppm. 

Shake 1.0 g with 20 mL of water R for 1 min and filter. 
Dilute 10 mL of the filtrate to 15 mL with water R. 

Loss on drying {2,2.32) 

Maximum 0*5 per cent, determined on LOGO g by drying in 
an oven at 105 C, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on LG g* 

ASSAY 

Dissolve 0.200 g in 50 mL of anhydrous pyridine R. Titrate 
with 0.1 M leirabutylammomum hydroxide under nitrogen R. 
Determine the end-point potcntiometrically (2.2,20)* using a 
glass indicator electrode and a suitable reference electrode. 

1 mL of 0.1 M tetrabutylammonium hydroxide is equivalent to 
22.62 mg of Cj^HjoO^. 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities: A, B, C, D, 


O 



A* anthraccn-9(10if)“One (anthrone), 
oh o OH 

cXri 

0 

B. 1 , 8 -dihydroxy anthracene-9, 10 -dione (dantron). 


OH 0 OH 



C. 4,4 \5*5 '-tetrahydroxy-9,9 '-bianthracenyl- 1 0,10' (9H*9 'H)~ 
dione, 

0 OH 

oi6 

D. 1 -hydroxy anthracen-9 (1 OH) -on c* 

_______-_ PhEur 


Dobutamine Hydrochloride 

(Ph, Eur. monograph 1200) 



C 18 H 2 4C1N0 3 337.9 49745-95*1 

Action and use 

Beta]-adrenoceptor agonist. 

Prepara don 

Dobutamine Infusion 

Ph&r _—-_ 

DEFINITION 

(F5)-4-[2-[[3-C4-HydroxyphenyIH* 

methyIpropyl]ammo] ethylbenzene- 1 , 2 -diol hydrochloride. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in methanol, sparingly 
soluble in ethanol (96 per cent), 

IDENTIFICATION 

First identification G, E 

Second identification A, B r D* E 

A. Melting point (2.2.14): 1S9 C to 192 C. 

B* Ultraviolet and visible absorption spectrophotometry 
(2.2.2$). 

Test solution Dissolve 20*0 mg in methanol R and dilute to 
100.0 mL with the same solvent. Dilute 10.0 mL of this 
solution to 100.0 mL with methanol R, 

Spectral range 220-300 nm* 

Absorption maxima At 223 nm and 281 nm* 

Absorbance ratio A 2 &\ 1 A 22 * — 034 to 0*36* 

C, Infrared absorption spectrophotometry (2,2.24). 
Comparison dobutamine hydrochloride CRS . 

D. Thin-layer chromatography (2,2.27), 

Solvent mixture glacial acetic add R* methanol R (50:50 VIV). 
Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 1 0.0 mg of dobutamine 
hydrochloride CRS in the solvent mixture and dilute to 10 mL 
with the solvent mixture. 

Reference solution (b) Dissolve 5*0 mg of dopamine 
hydrochloride CRS in 5 mL of the test solution, 

Plate TLC silica gel G plate R. 

Mobile phase water R y glacial acetic acid R* ether R* butanol R 
(5:15:30:45 VfVfVfV). 

Application \ 0 jiL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with a 1 g/L solution of potassium 
permanganate R. 
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System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and she to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

E. It gives reaction (a) of chlorides (23.1) using a mixture of 
equal volumes of methanol R and water R t 

TESTS 

Acidity or alkalinity 

Dissolve 0,1 g in water R with gentle heating and dilute to 
10 mL with the same solvent. Add 0.1 mL of methyl red 
solution R and 0.2 mL of 0.01 M sodium hydroxide. 

The solution is yellow. Add 0*4 mL of 0.01 M hydrochloric 
acid. The solution is red. 

Optical rotation (2.2.7) 

-0.05 : to + 0.05°. 

Dissolve 0.50 g in methanol R and dilute to 10.0 mL with the 
same solvent. 

Absorbance (2.2.25) 

Maximum 0.04 at 480 nm. 

Dissolve 0,5 g in a mixture of equal volumes of methanol R 
and of water R with heating, if necessary, at 30-35 C and 
dilute to 25 mL with the same mixture of solvents. Cool 
quickly. Examine immediately. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mobile phase R, mobile phase A (35:65 ViV). 
Test solution Dissolve 0.10 g of the substance to be examined 
in the solvent mixture and dilute to 20.0 mL with the solvent 
mixture. 

Reference solution (a) Dilute 4,0 mL of the test solution to 
100.0 mL with a 0.05 g/L solution of anisaldehyde R in the 
solvent mixture. Dilute 1.0 mL of this solution to 10,0 mL 
with the solvent mixture. 

Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
dobutamine impurity mixture CRS (impurities A, R and C) in 
1.0 mL of the solvent mixture. 

Column'. 

— size: 1 ~ 0,15 m, 0 - 4.6 nun; 

— stationary' phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: dissolve 2.60 g of sodium octanesulfonate R 
in 1000 mL of water R } add 3 mL of trietkylamine R and 
adjust to pH 2.5 with phosphoric acid R ; 

— mobile phase B: acetonitrile R s methanol R (18:82 VJV)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V\ 

0-5 

65 

35 

5 ■ 20 

65 -> 20 

35 -*80 

20 - 25 

20 

80 


Flow rate 1 mUmin. 

Detection Spectrophotometer at 280 nm. 
Injection 20 \xL. 


Identification of impurities Use the chromatogram supplied 
with dobutamine impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A, R and C. 

Relative mention With reference to dobutamine (retention 
time = about 12 min): impurity A - about 0.3; 
impurity B = about 0.5; impurity' C = about 1.4, 

System suitability: reference solution (a): 

— resolution: minimum 4.0 between the peaks due to 
dobutamine and anisaldehyde. 

Limns: 

— correction factor for the calculation of content, multiply the 
peak area of impurity B by 1.4; 

— impurities A> B 3 C: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,5 per cent); 

— unspecified impurities: for each impurity* not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with the reference 

solution (b) (1 per cent); 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.232) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

In order to avoid overheating in the reaction medium* mix 
thoroughly throughout and stop the titradon immediately after the 
end-point has been reached. 

Dissolve 0.250 g in 10 mL of anhydrous formic acid R. 

Add 50 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric acid> determining the end-point potentiometrically 
( 2 . 2 , 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 33,79 mg 
ofC ie H 24 ClN0 3 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C 



A. 4-(2-aminoethyl)benzene-l ,2-diol (dopamine)* 



ch 3 


R. 4- (4-hydroxyphenyl)buta n-2-one, 
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h 3 co 






och 3 


1 J H CHj 

H a CO ^ and enantiomer 

C. (2RHS)-jV-[2-(3,4-dimethoxyphenyl)ethyl|-4- 
(4^methoxypheny l)b utan- 2 -am ine. 


.PhEuf 


Docetaxel 

Anhydrous Docetaxel 
(Ph. Eur. monograph 2593) 



GoHg^NOu 808 114977-28-5 


Solvent mixture acetic acid R, acetonitrile RI, water R 
(0.05:50:50 ViViV). 

Ten solution Dissolve 50.0mgofthe substance to be 
examined in 2.5 mL of anhydrous ethanol R and dilute to 
50.0 mL with the solvent mixture. 

Reference solution fa) Dissolve 50.0 mg of docetaxel 
trihydrate CRS in 2.5 mL of anhydrous ethanol R and dilute to 
50.0 mL with the solvent mixture. 

Reference solution (h) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute L0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of docetaxel for system 
suitability CRS (containing impurities A* B and C) in 
0.25 mL of anhydrous ethanol R and dilute to 5.0 mL with 
the solvent mixture. 

Reference solution (d) Dissolve 5 mg of docetaxel 
impurity E CRS in 2.5 mL of anhydrous ethanol R and dilute 
to 50.0 mL with the solvent mixture. Dilute 1.0 mL of the 
solution to 100.0 mL with the solvent mixture. 

Column: 

— size: I - 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (3,5 am); 

— temperature: 45 : C. 

Mobile phase: 

— mobile phase A : water R; 

— mobile phase B: acetonitrile Rl; 


Action and use 

Taxane cytotoxic. 

PftEur, _______ 

DEFINITION 

5fi T 20-Epoxy-L7p j i0P-trihydroxy , -9-oxotaX“ 1 l-ene-2a,4, 13 a- 
triyl 4-acetate 2-benzoate !3~[(2Jf J 3S)-3-[[(l,l- 
d i m e thy le thoxy )c arbony 1] amino] -2-hydroxy- 3- 
phenylpropanoace]. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline, hygroscopic powder. 

Sol ub 11 tty p 

Practically insoluble in water, freely soluble in anhydrous 
ethanol, soluble in methylene chloride. 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison anhydrous docetaxel CRS . 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2,2, J) and not more intensely coloured than 
reference solution B^ (2.2.2, Method I), 

Dissolve LOgin anhydrous ethanol R and dilute to 20 mL 
with the same solvent. 

Specific optical rotation (2.2.7) 

-4L5 to -38.5 (anhydrous substance). 

Dissolve 0,250 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 


Time 

Mobile phase A 

Mobile phase B 

(min) 

[per cent V/V) 

(per cent V/V) 

0 - 9 

72 

28 

9-Z9 

72* 2£ 

28 * 72 


Flam rate L2 mlimin. 

Detection Spectrophotometer at 232 nrrv 
tnjeetton 10 pL of the test solution and reference 
solutions (b), (c) and (d). 

Identification of impurities Use the chromatogram supplied 
wi th docetaxel for system suitability! CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A, B and C; use the chromatogram obtained 
with reference solution (d) to identify' the peak due to 
impurity E. 

Relative retention With reference to docetaxel (retention 
time - about 27 min): impurity E = about 0.2; 
impurity A = about 0.97; impurity B = about 1.08; 
impurity C = about 1.13. 

System suitability : reference solution (c): 

— resolution: minimum 3.0 between the peaks due to 
impurity A and docetaxel. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity' A by 1.6; 

— impurity B: not more than 3 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent); 

— impurity C : not more than 1.5 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,15 per cent); 
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impurity E: not more than 1.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (d) {0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: maximum 0,8 per cent; 

— disregard limit: 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 

Heavy metals (2.4. g) 

Maximum 20 ppm. 

Solvent mixture water R, dimeihylformamide R (15:85 ViV ), 
Dissolve, using sonication, 1.0 g in the solvent mixture and 
dilute to 20 mL with the solvent mixture. 12 mL of the 
solution complies with test B, Prepare the reference solution 
using lead standard solution (1 ppm Pb), obtained by 
diluting lead standard solution (100 ppm Pb) R with the solvent 
mixture. 

Water (2SB2) 

Maximum 1 .5 per cent* 

Inject 800 pL of a 25 mg/mL solution of the substance to be 
examined in methanol R, 

Sulfated ash (2.4.14) 

Maximum 0*1 per cent, determined on 1.0 g. 

Bacterial endotoxins (2.6.14) 

Less than 0.3 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography { 2.2.29) as described in the test for 
related substances with the following modification. 

Injection 10 pL of the test solution and reference solution (a). 
Calculate the percentage content of C 43 H 53 NO 14 taking into 
account the assigned content of doettaxd trihydrate CRS. 

STORAGE 

Protected from light, in an airtight container, 

IMPURITIES 

Specified impurities A, B, C> E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): D, F, 

G, 



phenyipropanoate] 2 -[( 2 £)- 2 -methylbut- 2 -enoate] ( 2-0 
desbenzoy 1 - 2 -Otiglyldocetaxel) , 



B. 5p,2G-epoxy-1,7p-dihydroxy-9 3 ] 0-dioxotax- 11 -ene- 
2a a 4,13a-triyl 4-acetate 2-benzoate 13-[(2ff,35)-3-[[(l 3 l 
dimethylethoxy) carbonyl] amino] -2-hydroxy-3- 
phenylpropanoate] (10-deoxy-! O-oxodocetaxei), 



C 5 P, 20 -epoxy- 1 ,7a, 10 p-mhydroxy-9-oxotax- 11 -ene- 
22,4,13of-triyl 4-acetatc 2-benzoate 13-l(2R,3S)-3-[[{1,1- 
dimethyl ethoxy )carbonyl] amino] - 2 -hydroxy-3- 
phenylpropanoate] (7-epMiocetaxel)* 



D. 5P,20-epoxy-1,7a-dihydroxy-9 1 10-dioxotax-11 -ene- 
2a,4 s 13a-triyl 4-acetate 2-benzoate 134(2/?,35)-3-[[(1,1- 
dimethy le thoxy) ca rbony 1] amino] -2 -hyd roxy-3- 
pheny Ipropanoa te] ( 1 Q-deoxy- 1 0-oxo-7 -e/>i-docetaxel), 



E. 5p,20-epoxy-4-(acetyloxy)- 1 ,7p, I Op,13a-tctrahydroxy-9- 
oxotax -1 l-en-2ot-yl benzoate (10-desacetyl-baccatin Ill), 


A. 5 [i, 20-epoxy-1 3 7 p 3 10 p- trihy droxy-9-oxotax-11 -ene- 
2a,4,13a-triyl 4-acetate 13-[(2/?,3S)-3-[[(U- 
d imethy 1c th oxy) carbony l] amino] -2 -hydroxy-3 - 
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F. SP^O-epoxy-ljTp-dihydroxy-Q-oxotax-l 1 -ene- 

2a,4, IOPj .1 3a-tetrayl 4,10-diacetate 2-benzoate 13- [(2i?,35)- 

3 - (b e nzoy lamino)-2-hydroxy-3 -pheny Ipropanoate] 

(paditaxel). 


Solubility 

Practically insoluble in water, freely soluble in anhydrous 
ethanol, soluble in methylene chloride. 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B* Infrared absorption spectrophotometry (2.2.24). 
Comparison docetaxel trihydrate CRS. 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II ( 2 , 2 , 1) and not more intensely coloured than 
reference solution (2*2,2, Method I). 

Dissolve 1,0 g in anhydrous ethanol R and dilute to 20 mL 
with the same solvent. 



G. 5(3,20-epoxy-3,7p-dihydroxy-9-oxotaX“l !-ene- 

201 , 4 , 1 0p, 13ot-tetrayi 4,10-diacetate 2-benzoate 13-[{2i? 3 35> 

3 - [ [ (L1 -d ime thy lethoxy) carbonyl] ami no] - 2-hy droxy-3 - 
phenylpropanoate] ( 10 -acetyldocetaxel). 

*----- PhEut 


Docetaxel Trihydrate 

(Ph . Eur. monograph 2449) 



C 43 H 53 NO hjSHsO 862 148408-66-6 

Action and use 

Taxane cytotoxic* 


PhEur _ _ 

DEFINITION 

5 (3,20-epoxy-1,7(3,1 op-Trihydroxy-9-oxotax -11 -ene-2a,4, 13 oe- 
triyl 4-acetate 2-benzoate 13-[(2i?,3S)-3-[[(l,l- 
dimethylethoxy) carbonyl] amino] -2-hydroxy-3- 
phenylpropanoate] trihydrate. 

Content 

97,5 per cent to 102*0 per cenr (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 


Specific optical rotation ( 2.2.7) 

-4L5 to -38*5 (anhydrous substance). 

Dissolve 0*250 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29), 

Solvent mixture acetic acid R, acetonitrile Rl y water R 
(0.05:50:50 VIVIV), 

Test solution Dissolve 50*0 mg of the substance to be 
examined in 2.5 mL of anhydrous ethanol R and dilute to 
50.0 mL with the solvent mixture. 

Reference solution (a) Dissolve 50*0 mg of docetaxel 
tnhydrate CRS in 2.5 mL of anhydrous ethanol R and dilute to 
50.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1*0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of docetaxel for system 
suitability CRS (containing impurities A, B and C) in 
0*25 mL of anhydrous ethanol R and dilute to 5.0 mL with 
the solvent mixture. 

Column: 

~ size. I = 0,15 m, 0 = 4,6 mm; 

— stationary phase: end^capped octadecyhUyl silica gd for 
chrmnatography R (3.5 pm); 

— temperature: 45 C C* 

Mobile phase: 

— mobile phase A: water i?; 

— mobile phase B: acetonitrile i?/; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV} 

{per cent V/V) 

0-9 

72 

28 

9 - 39 

72 + 2 S 

28 + 72 


Flow rate 1.2 mlVmin. 

Detection Spectrophotometer at 232 run. 

Injection 10 ^lL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with docetaxd for system suitability CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A, B and C. 

Relative retention With reference to docetaxel (retention 
time - about 27 min): impurity A = about 0.97; 
impurity B = about 1 *08; impurity C = about 1.13. 
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System suitability: reference solution (c): 

— resolution: minimum 3.0 between the peaks due to 
impurity A and docetaxel. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 1 , 6 j 

— impurity A: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurities C: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent); 

— unspecified impurities', for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total', not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 1.0 per cent); 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent mixture water R, dimethylfmrnamide R (15:85 VIV). 
Dissolve, using sonicatioo, 1.0 g in the solvent mixture and 
dilute to 20 mL with the solvent mixture. 12 mL of the 
solution complies with test B. Prepare the reference solution 
using lead standard solution (I ppm Pb) obtained by diluting 
lead standard solution (100 ppm Pb) R with the solvent 
mixture. 

Water (2.532) 

5.0 per cent to 7.0 per cent. 

Inject 200 pL of a 100 mg/mL solution of the substance to 
be examined in dmethylformamide R. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on LO g. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.3 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection 10 jiL of the test solution and reference solution (a). 
Calculate the percentage content of C 43 H 53 NO ,4 taking into 
account the assigned content of docetaxel tnhydrate CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): D. 



A, 5 p, 20 -epoxy- 1 ,7 [i, 1 0 p-trihydroxy-9 -oxotax-li-ene- 
2oc,4,13a-triyl 4-acetate 13-[(2J?,35)-3- 
[[(1 ,1 dimethyl ethoxy) carbonyl] amino]-2-hydroxy-3- 
phe nyIprop anoate] 2 -[( 2 £)- 2 -methylbut- 2 -enoate] ( 2 - 0 - 
desbenzoy 1 - 2 - 0 - tiglyl docetaxel), 



B. 5 p, 20-epoxy-1,7 p-dihydroxy-9,10-dioxotax-11 -ene- 
2^4,13oc-triyl 4-acetate 2 -benzoate 13-[(2J?,35)-3-[[(l,l- 
dimethy lethoxy) carbonyl] amino] -2-hydroxy-3- 
phe ny Iprop anoate] ( 10 -deoxy- 10 -oxodoceraxel), 



C, 5 P, 20 -epoxy- 1 ,7ot, i 0(3-trihydroxy-9-oxotax -11 -enc- 
2x,4 3 13K-triyl 4-acetate 2 -benzoate 13-[(2J?,355“3-[[(1,1- 
dimethylethoxy) carbonyl] amino] -2-hydroxy-3- 
phe ny Iprop anoa te] ( 7-epi-do ce taxel) 3 



D, 5 p, 20-epoxy-1 J a-dihydroxy-9,1 0 -dioxotax-11 -ene- 
2 1 3 a-triyl 4-acetate 2 -b enzoate 13- [ ( 2 R>3S) -3- [ [ (1 3 1 - 

dimethylethoxy) carbonyl] amino]- 2 -hydroxyl- 
phenyl prop anoate] (1 0 -deoxy- 1 0-oxo-7-^-docetaxel). 
___ m&ir 
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Docusate Sodium 1-817 


Docusate Sodium 

Dioctyl Sodium Sulphosuccinate 
(Ph. Eur. monograph 1418) 



C 20 H 37 NaO 7 S 444.6 577-11-7 

Action and use 

Stimulant laxative; faecal softener. 

Preparations 
Co-danthrusate Capsules 
Docusate Capsules 
Compound Docusate Enema 
Docusate Oral Solution 
Paediatric Docusate Oral Solution 

PhEur ___ 

DEFINITION 

Sodium t ,4-bis [(2-ethyth exy l) oxy] -1 ,4-dioxobutane-2 - 
sulfonate. 

Content 

98.0 to 1QL0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, waxy masses or flakes, hygroscopic. 

Solubility 

Sparingly soluble in water* freely soluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 

Preparation Place about 3 mg of the substance to be 
examined on a sodium chloride plate* add 0,05 mL of 
acetone R and immediately cover with another sodium 
chloride plate. Rub the plates together to dissolve the 
substance to be examined, slide the plates apart and allow' 
the acetone to evaporate. 

Comparison docusate sodium CRS . 

B. In a crucible, ignite 0.75 g in the presence of dilute sulfuric 
acid R y until an almost white residue is obtained. Allow* to 
cool and take up the residue with 5 mL of water R . Filter. 

2 mL of the filtrate gives reaction (a) of sodium (23, / ). 

TESTS 

Alkalinity* 

Dissolve 1.0 g in 100 mL of a mixture of equal volumes of 
methanol R and water E, previously neutralised to methyl red 
solution R< Add 0.1 mL of methyl red solution R. Not more 
than 0.2 mL of 0.1 M hydrochloric acid is required to change 
the colour of the indicator to red. 

Related non-ionic substances 

Gas chromatography (2.2.23), 

Internal standard solution Dissolve 10 mg of methyl behenate R 
in hexane R and dilute to 50 mL with the same solvent. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in 2.0 mL of the internal standard solution and 
dilute to 5.0 mL with hexane R. Pass the solution* at a rate of 
about 1.5 mlimin, through a column 10 mm in internal 


diameter, packed with 5 g of basic aluminium oxide R and 
previously washed with 25 mL of hexane R. Elute with 5 mL 
of hexane R and discard the eluate. Elute with 20 mL of a 
mixture of equal volumes of ether R and hexane R. Evaporate 
the eluate to dryness and dissolve the residue in 2.0 mL of 
hexane R. 

Test solution (b) Prepare as described for test solution (a) but 
dissolving 0.10 g of the substance to be examined in 
hexane i?, diluting to 5.0 mL with the same solvent, and 
using a new* column. 

Reference solution Dilute 2.0 mL of the internal standard 
solution to 5.0 mL with hexane R. 

Column: 

material: glass; 

— size: l - 2 m, 0 = 2 mm; 

— stationary 1 phase: silanised diatomaceous earth for gas 
chromatography R impregnated with 3 per cent m/m of 
polymethylphenyh Uoxane R . 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mL/nun. 

Temperature: 

— column: 230 X; 

— injection port and detector. 280 3 C. 

Detection Flame ionisation. 

Injection I pL. 

Run time 2.5 times the retention time of the internal 
standard. 

System suitability There is no peak with the same retention 
time as the internal standard in the chromatogram obtained 
with test solution (b). 

Limits : test solution (a): 

— impurity: for each impurity, not more than the area of 
the peak due to the internal standard (0.4 per cent). 

Chlorides 
Maximum 350 ppm. 

Dissolve 5.0 g in 50 mL of ethanol (SO per cent ViV) R. 
Titrate with 0.01 M silver nitrate* determining the end-point 
porentiometrically (2.2.20). 

1 mL of 0.01 M silver nitrate is equivalent to 0,3545 mg of 

CL 

Sodium sulfate 

Maximum 2 per cent. 

Dissolve 0,25 g in 40 mL of a mixture of 20 volumes of 
water R and 80 volumes of 2-propanol R. Adjust the pH to 
between 2.5 and 4,0 using perchloric add solution R. 

Add 0.4 mL of naphtharson solution R and 0.1 mL of a 
0.125 g/L solution of methylene blue R . Not more chan 
1.5 mL of 0.025 M barium perchlorate is required to change 
the colour of the indicator from yellowish-green to yellowish- 
pink. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 4.0 g in ethanol (80 per cent VIV) R and dilute to 
20 mL with the same solvent. 12 mL of the solution 
complies u'ith test B. Prepare the reference solution using 
lead standard solution (2 ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) R with ethanol 
(80 per cent VIV) R. 

Water (2.5J2) 

Maximum 3.0 per cent, determined on 0,250 g. 
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ASSAY 

To 1,000 g in a 250 mL conical flask fined with a reflux 
condenser add 25.0 mL of 0.5 M alcoholic potassium hydroxide 
and heat on a water-bath under reflux for 45 mb. Allow to 
cool. Add 0.25 mL of phemlphthcdein solution R1 and titrate 
with 0.5 M hydrochloric acid until the red colour disappears. 
Carry out a blank titration. 

1 mL of 0.5 M alcoholic potassium hydroxide is equivalent to 
0.1112 g of C 20 H 37 Na0 7 S, 

STORAGE 

In an airtight container. 

_____^ PhEcr 


Dodecyl Gallate 

(Ph. Eur. monograph 2078) 


Q 



OH 


CjtTbcA 338.4 1166-52-5 

Action and use 

Antioxidant. 

PhEur _ 

DEFINmON 

Dod ecyl 3,4,5 “trihydroxybenzoate. 

Content 

97.0 per cent to 103,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble or practically insoluble in water, freely 
soluble in ethanol (96 per cent), slightly soluble in methylene 
chloride, 

IDENTIFICATION 

A. Determine the melting point ( 2.2.14 ) of the substance to 
be examined. Mix equal pans of the substance to be 
examined and dodecyl gallate CRS and determine the melting 
point of the mixture. The difference between the melting 
points (which are about 96 °C) is not greater than 2 "C. 

B. Examine the chromatograms obtained in the test for 
impurity- A, 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

TESTS 
Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0,20 g of the substance to be 
examined in acetone R and dilute to 10 ml with the same 
solvent. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 20 mL 
with acetone R. 


Reference solution (a) Dissolve 10 mg of dodecyl gallate CRS in 
acetone R and dilute to 10 mL with the same solvent. 

Reference solution (b) Dissolve 20 mg of gallic acid R in 
acetone R and dilute to 20 mL with the same solvent. 

Reference solution (c) Dilute 1,0 mL of reference solution (b) 
to 10 mL with acetone R. 

Reference solution (d) Dilute 1.0 mL of reference solution (b) 
to 5 mL with test solution (a). 

Plate TLC silica gel plate R. 

Mobile phase anhydrous formic acid R, ethyl formate toluene R 

(10:40:50 V/V/V). 

Application 5 pL of test solutions (a) and (b) and reference 
solutions (a) 3 (c) and (d). 

Development Over 2/3 of the plate. 

Drying In air for 10 min. 

Detection Spray with a mixture of l volume of ferric chloride 
solution R1 and 9 volumes of ethanol (96 per cent) R , 

System suitability Reference solution (d): 

— the chromatogram shows 2 dearly separated principal 
spots. 

Limit: test solution (a): 

— impurity A: any spot due to impurity A is not more 
intense than the spot in the chromatogram obtained with 
reference solution (c) (0.5 per cent). 

Chlorides (2,4.4) 

Maximum 100 ppm. 

To 1.65 g add 50 ml, of water R. Shake for 5 min. Filter, 

15 mL of the filtrate complies with the test. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm, 

2.0 g complies with limit test C. Prepare the reference 
solution using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 70 C. 

Sul fated ash (2.4,14) 

Maximum 0.1 per cent, determined on LQ g. 

ASSAY 

Dissolve 0TO0 g in methanol R and dilute to 250,0 mL with 
the same solvent. Dilute 5,0 mL of the solution to 200.0 mL 
with methanol R. Measure the absorbance ( 2.2.25 ) at the 
absorption maximum at 275 nni. 

Calculate the content of taking the specific 

absorbance to be 321. 

STORAGE 

In a non-metallic container, protected from light. 

IMPURITIES 

Specified impurities: A, 



OH 


A. 3,4,5“trihydroxybenzoic acid (gallic acid). 

__ PhEur 
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Domiphen Bromide 


Br 

C 1 aN 2 5 

C^KwBrHO 414.5 538-71-6 

Action and use 

Antiseptic. 

DEFINITION 

Domiphen Bromide consists chiefly of dodecyldimediyl*2- 
phcnoxyc thy 1 ammonium bromide. It contains nor less than 
97.0% and not more than 100.5% of C^H^BrNO, 
calculated with reference to the dried substance. 

CHARACTERISTICS 

Colourless or faintly yellow* crystalline flakes. 

Freely soluble in water and in ethanol (96%)] soluble in 
acetone. 

identification 

A. The infrared absorption spectrum, Appendix II A, is 
concordant with the reference spectrum of domiphen bromide 
(RS 383). 

B. Dissolve 10 mg in 10 mL of water and add 0.1 mL of a 
0.5% w/v solution of eosirt and 100 mL of water. An intense 
pink colour is produced. 

C Yields the reactions characteristic of bromides^ 

Appendix VI. 

TESTS 

Acidity or alkalinity 

Add 0.5 mL of bromothymol blue solution R3 to each of 10 mL 
of phosphate buffer pH 6.4 (solution A) and 10 mLof 
phosphate buffer pH 7.6 (solution B). Dissolve 0.10 g in 
10 mL of carbon dioxide-free water and add 0.5 mL of 
bromothymol blue solution R3 . The resulting solution is not 
more yellow than solution A and not more blue than 
solution B. 

Clarity and colour of solution 

Dissolve 1.0 g in 10 mL of carbon dioxide-free water. 

The solution is not more opalescent than reference suspension 
//, Appendix IV A* and not more intensely coloured than 
reference solution Y 7 , Appendix IV B, Method I. 

Non-quaternary amines 

Carry out the Assay described below using a further 25 mL 
of the original solution and 10 mL of 0. Im hydrochloric acid in 
place of the 0.1m sodium hydroxide. The difference be ween 
the volume of 0.05m potassium iodate FS required in this 
titration and that required in the Assay is not more than 
0.5 mL for each g of substance taken. 

Loss on drying 

When dried to constant weight at 70 c at a pressure not 
exceeding 0.7 kPa, loses not more than 1.0% of its weight. 
Use 1 g. 

Sulfa ted ash 

Not more than 0,1%, Appendix IX A. 

ASSAY 

Dissolve 2 g in sufficient water to produce 100 mL. Transfer 
25 mL to a separating funnel and add 25 mL of chloroform, 

10 mL of 0.1m sodium hydroxide and 10 mL of a freshly 
prepared 5% w/v solution of potassium iodide . Shake well, 
allow to separate and discard the chloroform layer. Wash the 


aqueous layer with three 10-mL quantities of chloroform and 
discard the chloroform solutions. Add 40 mL of hydrochloric 
add, allow to cool and titrate with 0.05m potassium iodate VS 
until the deep brown colour is discharged. Add 2 mL of 
chloroform and continue the titration, shaking vigorously, until 
the chloroform layer no longer changes colour. Carry out a 
blank titration on a mixture of 10 mL of the freshly prepared 
potassium iodide solution, 20 mL of water and 40 mL of 
hydrochloric acid. The difference between the titrations 
represents the amount of potassium iodate required. Each 
mL of 0.05m potassium iodate KS is equivalent to 41,45 mg of 
C 22 H 40 BrNO. 


Domperidone 

(Ph Bur monograph 1009) 



C 22 H 24 CIN 5 0 2 425.9 57808-66-9 

Action and use 

Peripheral dopamine receptor antagonist; antiemetic. 

fflfijr______ 

DEFINITION 

5-Chloro-1 -[ I -[3-(2-oxo-2,3-dihydrcH l /Tbenzimidazol-1- 
y l) propyl] piperid in-4-y 1] -1 * 3-dihy dro- 2 H-bcnxim idazol-2-one. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, soluble in dimethylformamide, 
slightly soluble in ethanol (96 per cent) and in methanol, 

IDENTIFICATION 

First identification A } B, 

Second identification A, C, D. 

A. Melting point (2.2.14): 244 C to 248 D C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison domperidone CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of domperidone CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 20 mg of domperidone CRS and 
20 mg of droperidol CRS in methanol R and dilute to 10 mL 
with the same solvent. 

Plate TLC octadecyhilyl silica gel plate R. 

Mobile phase ammonium acetate solution R, dioxan /?> 
methanol R (20:40:40 V1V/V). 

Application 5 pL. 

Detdopment Over 3/4 of the plate. 

Drying In a current of warm air for 15 min. 

Detection Expose to iodine vapour until the spots appear; 
examine in daylight. 
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System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D, It gives the reaction of non-nitrogen substituted 
barbiturates (2.3 . 1 ). 

TESTS 

Appearance of solution 

The solution is clear (2,2*1) and not more intensely coloured 
than reference solution Y 6 (2*2.2, Method II). 

Dissolve 0*20 g in dimethylformamide R and dilute to 20.0 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2*2*29), Prepare the solutions 
immediately before use* 

Test solution Dissolve 0*10 g of the substance to be examined 
in dimethylformamide R and dilute to 10.0 mL with the same 
solvent* 

Reference solution (a) Dissolve 10.0 mg of domperidone CRS 
and 15*0 mg of droperidol CRS in dimethylformamide R and 
dilute to 100.0 mL with the same solvent* 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with dimethylformamide R. Dilute 5.0 mL of this 
solution to 20.0 mL with dimetltylformamide R* 

Column ; 

— size: l - 0.1 m, 0 = 4.6 mm; 

— stationary' phase: base-deactivated octadecylsilyi silica gd for 
chromatography R (3 pm)* 

Mobile phase: 

- mobile phase A: 5 g/L solution of ammonium acetate /?; 

— mobile phase B: methanol 


Time 

Mobile phase A 

Mobile phue 8 

(rain) 

(per cent V/V) 

[per cent V/V) 

0 - 10 

70 4 0 

30 4 100 

10 - 12 

0 

100 


Flow rate 1*5 mlVmin. 

Detection Spectrophotometer at 280 nm. 

Injeciioti 10 jiL. 

Relative retention With reference to domperidone (retention 

time = about 6.5 min): impurity A = about 0.4; 

impurity B - about 0.65; impurity C “ about 0*7; 

droperidol = about LI; impurity D = about 1.15; 

impurity E - about 1 *2; impurity F = about 1 *3* 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
domperidone and droperidol. 

Limits: 

— impurities A , B, C } D, E, F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0*25 per cent); 

— unspecified impurities: for each impurity, not more than 
0*4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0*10 per cent); 

-— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 


■— disregard limit: 0,2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent)* 

Heavy* metals ( 2 * 4 . 8 ) 

Maximum 20 ppm* 

1*0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2*2*32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sulfa led ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0* 1 M perchloric acid until the colour changes 
from orange-yellow 1 to green using 0*2 mL of napktholhenzein 
solution R as indicator* 

1 mL of 0 * l M perchloric add is equivalent to 42.59 mg 

of C 22 H 24 CIN 5 G 2 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D } E, F. 



A * 5 -chloro-1 - (p iperidin^4-y 1) -1, 3 -dihydro- 2 //-ben 2 imidazo l- 
2 -one, 



B. 4-(5-chloro-2-oxo-2,3-dihydro- I/f-benzimidazol- 1 -yl)-l- 
formyipiperidin e. 



C( 


C. cfr«4-(5<hloro-2-oxo-2 s 3-dihydro-lff-benzimidazol-Lyl) 
l-[3-(2-oxo-2,3-dihydro -1 //-benzimidazol-1 - 
yl) propyl] piperidine 1 -oxide. 




D. 5-chloro- 3- [ 3 - (2-oxo-2,3-dihydro-1 //-benzimidazol -1 - 
yl)propyl]- 1 -[ 1 -( 3 -( 2 -oxo- 2 , 3 -dihydm -1 //-benzimidazol -1 - 
yl)propylj pip end in-4-yl] - 1 ,3-dihydro- 2 //-benrimidazol - 2 -one, 
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o 


E. l -[3- [4-(5-ch1oro-2-oxo-2,3-dihydro-I /f-benzimidazol- 1 - 
y])piperidin- i -yllpropyll-S-tHS^xo^^ydro-1 H- 
bcnzunidazol- l-yl)propyl]-l ,3niihydro-2if-bcnzimidazo]-2- 
one, 



F. 1,3-bts[3-[4-(5<hloro-2^oxo-2»3-dihydro-I Jf- 
benzimidazol-1 -yl)pipcndm-1 -yi}propylf-I,3-dihydro-2//~ 
benzimidazol- 2~one. 


Phte 


Domperidone Maieate 

(Ph. Eur. monograph 1008) 



O 


C^H^ClNtO* 542.0 83898-65-1 


Action and use 

Peripheral dopamine receptor antagonist; antiemetic. 

Preparation 

Domperidone Tablets 

m&e ____ 

DEFINITION 

5-Chloro-1 - [ 1 -[3-(2-oxo-23~dihydro-1 tf-benztmidazol-1 - 
yl) propyl] piperidin-4-yl] -1,3-dihydro-2H-ben2iinidazol-2-one 
hydrogen (Z)-butenedioatc* 

Content 

99.G per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, sparingly soluble in 
dimcthylformamide, slightly soluble in methanol, very slightly 
soluble in ethanol (96 per cent). 


It shows polymorphism (5.9). 

IDENTIFICATION 

Fim identification A . 

Second identification B t C. 

A. Infrared absorption spectrophotometry (2,2.24). 

Preparation Discs. 

Comparison domperidone maleate CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in the minimum volume of 2-prvpanol R, evaporate 
to dryness on a water-bath and record new spectra using the 
residues. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 ml with the same solvent. 
Reference solution (a) Dissolve 20 mg of domperidone 
maleate CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (h) Dissolve 20 mg of domperidone 
maleate CRS and 20 mg of droperidol CRS in methanol R and 
dilute to 10 mL with the same solvent. 

Plate TLC octadecylsih'l silica gel plate R. 

Mobile phase ammomum acetate solution R, dioxan R, 
methanol R {20:40:40 ViViV). 

Application 5 pL. 

Development Over a path of 15 cm. 

Drying In a current of warm air for 15 min. 

Detection Expose to iodine vapour until the spots appear. 
Examine in daylight. 

System suitability, reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

C. Triturate 0.1 g with a mixture of 1 mL of strong sodium 
hydroxide solution R and 3 mL of water R. Shake with 

3 quantities! each of 5 mL, of ether R. To 0,1 mL of the 
aqueous layer add a solution of 10 mg of resorcinol R in 3 mL 
of sulfuric add R . Heat on a water-bath for 15 min. 

No colour develops. To the remainder of the aqueous layer 
add 2 mL of bromine solution /?. Heat on a water-bath for 
15 min and then heat to boiling. Cool. To 0.1 mL of this 
solution add a solution of 10 mg of resorcinol R m 3 mL of 
sulfuric add R. Heat on a water-bath for 15 min. A violet 
colour develops. 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution Y b (2.2.2, Method IF). 

Dissolve 0.20 g in dimetltylformamide R and dilute to 20.0 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 0.10 g of the substance to be examined 
in dimethylformamide R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10.0 mg of domperidone 
maleate CRS and 15.0 mg of droperidol CRS in 
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dimethylformamide R and dilute to 100.0 mL with the same 
solvent. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with dimethylformamide R< Dilute 5.0 mL of this 
solution to 20.0 mL with dimethylformamide R. 

Column: 

— size: l - 0A m 3 0 = 4.6 mm; 

— stationary) phase: base-deactivated oaadecylsifyl silica gel for 
chromatography R (3 |im). 

Mobile phase: 

— mobile phase A : 5 gL. solution of ammonium acetate R‘ t 

— mobile phase B: methanol R\ 


IMPURITIES 

Specified impurities A, B, C* D, E> F 



O" 


Time 

Mobile phase A 

Mobile phase B 

{min) 

(per cent V/V) 

(per cent V/V) 

0- 10 

70->Q 

30 LOO 

10-12 

0 

100 


Flow rate 1.5 ml7 min . 

Detection Spectrophotometer at 280 nm. 

Equilibration With methanol R for at least 30 min and then 
with the mobile phase at the initial composition for at least 
5 min. 

Injection 10 (xU inject dimethylformamide R as a blank. 
Retention time Domperidone = about 6.5 min; 
droperidol = about 7 min. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
domperidone and droperidol; if necessary* adjust the 
concentration of methanol in the mobile phase or adjust 
the time programme for the linear gradient. 

Limits: 

— impurities A , B, C, D, E f F: for each impurity 3 not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.25 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard any peak due to the blank and 
any peak due to maleic acid at the beginning of the 
chromatogram. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0,5 per cents determined on 1.000 g by drying in 
an oven at 105 J C. 

Sul fated ash (2. 4 A 4) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.400 g in 50 mL of anhydrous acetic acid R< Using 
0.2 mL of naphtholbenzem solution R as indicator, titrate with 
0J M perchloric acid until the colour changes From orange- 
yellow to green. 

1 mL of 0.1 M perchloric acid is equivalent to 54.20 mg 
ofC^HssONsOe. 

STORAGE 

Protected from light. 


A. 5-chloro-1 -(piperidin-4-yl)-1 j3"dihydro^2if-benzimidazol- 
2-one s 



B. 4-(5*chloro-2“Oxo-2 J 3-dihydro-1 ft-benzimidazol-1 -yl)-1- 
formylpiperidine. 


H 

, 0 " 

nr k ^ 


C. ris-4- (5-chloro-2-oxo-2,3-dihydro- lif-benzimidazol-1 -yl)- 
I - [ 3* (2-oxo-2,3-dihydro-1 /f-benzimidazo 1-1 - 
yl) propyl] p iperidine t -oxide > 


D. 5-chloro-3-[3-(2-oxo-2j3^ihydro-l/7-benzimidazol-L 
yI)propyl]-L[l-[3-(2-oxo-2 J 3-dihydro-l//-benzimidazoM- 
y 1) propyl ] piperidin-4-y 1] -1,3-dihy dro-2//- be nziniidazol -2 -one, 



O 


E. l-|3-[4-(5-chloro-2-oxo-2 1 3-dihydro- Itf-bcnzimidazoM 
yl)piperidin-1 -yl] propyl] -3-[3-(2-oxo-2 3 3-dihydro-1 //- 
benzimidazol- l-yl}propyI] *1 j3-dihydro-2//-benzimidazol-2- 
one. 



o 


F, 1 j3-bis [3-[4-(5-chloro-2-oxo-2 3-<iihydro-1 H- 
beimmidazol- 1 -yl)p ip erid in- i -y 1] propyl] -1,3 -dihydro- 2 H- 
benzimidazo 1-2-one. 

______ PhEur 
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Dopamine Hydrochloride 

(Pk. Bur monograph 0664) 


* ** 

* * 

* * 
* * 


C 8 H :2 CIN0 2 



62-31-7 


Action and use 

Dopamine receptor antagonist; beta]-adrenoceptor agonist; 
alpha-adrenoceptor agonist. 

Preparation 

Dopamine Infusion 


PtiBr ___ 

DEFINITION 

4-(2-Amini oethyi)bcnzen c -1, 2 -di ol hydro ch I oride. 

Content 

99.0 per cent to 101*0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility' 

Freely soluble in water, soluble in ethanol (96 per cent), 
sparingly soluble in acetone and in methylene chloride* 

IDENTIFICATION 

First identification B, E 
Second identification A , C, D, E 

A. Ultraviolet and visible absorption spectrophotometry 

(2*2.25). 

Test solution Dissolve 40.0 mg in 0.1 M hydrochloric acid and 
dilute to 100.0 mL with the same add. Dilute 10,0 mL of 
this solution to 100*0 mL with 0.1 M hydrochloric acid . 
Spectral range 230-350 nm. 

Absorption maximum At 280 nm. 

Specific absorbance at the absorption maximum 136 to 150. 

B. Infrared absorption spectrophotometry (2*2.24)* 
Comparison dopamine hydrochloride CR$, 

C. Dissolve about 5 mg in a mixture of 5 mL of 1 M 
hydrochloric add and 5 mL of water R. Add 0.1 mL of sodium 
nitrite solution R containing 100 g/L of ammonium 
molybdate R. A yellow colour develops which becomes red on 
the addition of strong sodium hydroxide solution R. 

D* Dissolve about 2 mg in 2 mL of water R and add 0.2 mL 
of ferric chloride solution R2 * A green colour develops which 
changes to bluish-violet on the addition of 0.1 g of 
hexamethylenetetramine R. 

E. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is dear (2.2A) and not more intensely coloured 
than reference solution or Y$ (2, 2.2, Method II). 

Dissolve 0,4 g in water R and dilute to 10 mL with the same 
solvent. 

Acidity' or alkalinity' 

Dissolve 0,5 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. Add 0,1 mL of methyl red 
solution R and 0.75 mL of 0.01 M sodium hydroxide , 


The solution is yellow. Add 1.5 mL of 0.01 M hydrochloric 
acid . The solution is red. 

Related substances 

Liquid chromatography (2.2,29). Protect the solutions from 

light. 

Buffer solution Dissolve 21 g of citric add R in 200 mL of / Af 
sodium hydroxide and dilute to 1000 mL with water R. 

To 600 mL of this solution add 400 mL of 0.1M 
hydrochloric add * 

Test solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 25 mL with mobile phase A. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A* Dilute 1.0 mL of this 
solution to 10,0 mL with mobile phase A* 

Reference solution (b) Dissolve 10 mg of 3-O-methyldopamine 
hydrochloride R (impurity B) and 10 mg of 4-0- 
methyldopamine hydrochloride R (impurity A) in mobile 
phase A and dilute to 100 mL with mobile phase A* Dilute 
6 mL of this solution to 25 mL with mobile phase A. 

Column: 

— size: / = 0,15 m, 0 = 3.9 mm; 

— stationary phase: spherical end-capped oaodecykilyl silica gel 
for chromatography R (4 gm)* 

Mobile phase: 

— mobile phase A: dissolve 1.08 g of sodium oetanesulfonate R 
in 880 mL of the buffer solution and add 50 mL of 
methanol R and 70 mL of acetonitrile R; 

— mobile phase B: dissolve 1.08 g of sodium oetanesulfonate R 
in 700 mL of the buffer solution and add 100 mL of 
methanol R and 200 mL of acetonitrile R; 


Tim* 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/Yl 

(per cent VA') 

0-5 

90 

10 

S-Z0 

90 -+ 40 

!0-»60 

20-25 

40 

60 


Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL. 

Retention time Dopamine - about 5 min* 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurities B and A, 

Limits: 

— unspecifided impurities: for each impurity;, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) £0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1,0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (JO ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1 *000 g by drying in 
an oven at 105 X for 2 h. 
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Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1*0 g. 

ASSAY 

In order to avoid overheating in the reaction medium , mix 
thoroughly throughout the titration and stop the titration 
immediately after the end-point has been reached. 

Dissolve 0.150 g in 10 mL of anhydrous formic acid R. 

Add 50 mL of acetic anhydride R. Titrate with ft 1 At 
perchloric acid , determining the end-point potentiometrically 
( 2 . 2 . 20 ). 

1 mL of ft J Af perchloric add is equivalent to 18.96 mg 
of C H H l2 aN0 2 . 

STORAGE 

In an airtight container, under nitrogen, protected from light, 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspectfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A f B f 

a 



A, R = CH 3 , R f - H: 5-(2-aminocthyi)-2-methoxyphenol 
(4-Omethyldopamine), 

B, R = H, R' = CH 3 : 4-(2-aminoethyI)-2-methoxyphenol 
(3-O-methyld opamine), 

C, R = R' = CH 3 : 2-(3,4-dimethoxyphcnyl)effianamine. 

______ PhEur 


Dopexamine Hydrochloride 

(Dopexamine Dihydrochbride t 
Ph Eur monograph 1748) 



C 22 H 34 CbN 2 0 2 429*4 86484-91-5 

Action and use 

Beta 2 -adrenoceptor agonist; broncho dilator, 

PhEir __ 

DEFINITION 

4-[2-[[6- 

[(2-Phenylethyl) amino] hexyl] amino] ethyl] benzene 1,2-diol 
dihvdrochloride. 

Content 

98.5 per cent to 101.0 per cent (anhydrous substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, sparingly soluble in ethanol (96 per cent) 
and in methanol, practically insoluble in acetone, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry’ (2.2*24). 
Comparison dopexamine dihydrochlonde CRS. 

B. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution BY? {2*2.2, Method II). 

Dissolve 0.10 g in 0,1 M hydrochloric acid and dilute to 
10 mL with the same acid, 

pH (2.2.3) 

3*7 to 5,7* 

Dissolve 0.20 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Related substances 

Liquid chromatography (2*2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in mobile phase A and dilute to 10,0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1 *0 mL of the test solution to 
100*0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of dopexamine impurity B CRS in mobile 
phase A and dilute to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 5 mg of dopexamine 
impurity F CRS in mobile phase A and dilute to 100 mL with 
mobile phase A. 

Column: 

— sizu / = 0.15 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(5 nm); 

— temperature: 45 °C, 

Mobile phase: 

- mobile phase A : mix 5 volumes of buffer solution pH 2.5 R 
and 95 volumes of zrnter R; 

— mobile phase B: mix 5 volumes of buffer solution pH 2.5 R 
and 95 volumes of a 60 per cent VfV solution of 
acetonitrile /?; 

Flow rate I rnUmin* 

Detection Spectrophotometer at 280 run* 

Preconditioning of the column Rinse for 5 min with a mixture 
of 19 volumes of mobile phase B and 81 volumes of mobile 
phase A, 

Injection 20 pL. 

Relative retention With reference to dopexamine {retention 
time = about 5 min): impurity A = about 0.5; 
impurity B = about 2.0; impurity C = about 2.3; 
impurity D = about 2*8; impurity E - about 2,9; 
impurity F = about 3.0; impurity I = about 3*6; 
impurity J - about 5.0; impurity K - about 5.9. 

System suitability: reference solution (b): 

— resolution: minimum 2 between the peaks due to 
dopexamine and impurity B. 
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Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 1.4; 
impurity F = 0-7; 

— impurities A, B, C > D } E, F. I t K: for each impurity, not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Impurity J 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Detection Spectrophotometer at 210 nm. 

Limit: 

— impurity J: not more than the area of die principal peak in 
the chromatogram obtained with reference solution (a) 
(0.1 per cent). 

Heavy metals (2.4. S) 

Maximum 10 ppm. 

Dissolve 0.50 g in water R and dilute to 20 mL with the 
same solvent. 12 mL of the solution complies with test A, 
Prepare the reference solution using lead standard solution 
(0.25 ppm Pb) R. For the evaluation of the results, filter the 
solutions through a membrane filter (nominal pore size 
0.45 pm). 

Water (2.5.12) 

Maximum 0.5 per cent, determined on 1.00 g. 

Sul fa ted ash (2.4.14) 

Maximum 0-1 percent, determined on 1,0 g. 

Bacterial endotoxins ( 2.6.14) 

Less than 10 lU/mg. 

ASSAY 

Cany out the titration immediately after preparation of the test 
solution. In order to avoid overheating in the reaction medium, 
mix thoroughly throughout and stop the titration immediately after 
the end-point has been reached. 

Dissolve 0.150 g in 10 mL of anhydrous formic acid R . 

Add 50 mL of acetic anhydride R . Titrate with 0.JM 
perchloric acid , determining the end-point potentiometrically 
(2.2.20). 


impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances fir pharmaceutical use): G, H. 



A, 4,4 *■- [hexane-1 f 6-diy lb is(i mi noethylene) ] dibenzene-1,2- 
dioi. 


B. R1 = OH, R2 = OCH 3 , R3 - H; 2-methoxy-4-[2-([6- 
[ (2-phe ny le thy 1) a mino] hexyl] amino] ethyl] phenol, 

C. R1 = OCH 3 , R2 = OH, R3 = H: 2-methoxy-5-[2-[[6- 
[(2-phenylethyl)ainino]hexyl]amino]ethyl]phenol, 

F. R3 - R2 = OH, R3 = Cl: 4-chloro-5-[2-([6- 
[ (2-pheny lethy l)a min o ] hexyl] amino} ethyl] benzene-1,2-diol, 
H. R1 = R2 = OCHj, R3 = H: 2V-[2-(3,4- 
dimethoxyphenyl)ethyl]-^-(2-pheny lethyl)hexane-1,6- 
diamine, 

J.RI = R2 = R3 = H: iV,A T 2-phenylethyl)hexanc-1,6- 
diamine. 



D, R = H, R' = OH: 4,4 f -methytenebis[5-[2-[[6- 

[ (2-pheny le thy 1) a m in o ] hexyl] am ino] e thy l] benze ne-1,2-diol ], 

E. R = OH, R' = H: 3-[4,5-dihydraxv-2-[2-[[6- 

[ (2-pheny le thyl)a m ino ] hexy 1] amino] ethyl]benzyl]-4-[2-[[6- 
[(2-phenylethyl)amino]hexyl] amino] ethyl] benzene-1,2-diol, 



1 mL of 0J M perchloric acid is equivalent to 21.47 mg 
of 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, E, F, I, J, R 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 



G. bis (2-phcnylefhyl) hexanedioate, 
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I. l-[6-[(2-phenyIethy])anuno]hexy]]-2,3-dihydn> IH- 
indole5,6-dione (dopexamine aminochromeL 



K, 1 -[6- [C2-phenyleihyl)amtno] hexyl]-1 //-indole- 5 ,6-diol. 
_ PtlfiM 


Dorzolamide Hydrochloride 

(Fh. Etir , monograph 2359) 


0 O 

ch 3 


O s_ 

2 < Q* 

H HN—v 


. HCI 




*** 


* 

* 


C io H 17 ON 2 04S3 360,9 130693-82-2 

Action and use 

Carbonic anhvdrase inhibitory treatment of glaucoma and 
ocular hypertension. 

Preparation 

Dorzolamide Eye Drops 
Dorzolamide and Timolol Eye Drops 


TESTS 
Impurity A 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R, glacial acetic acid R, 1,1- 
dimethykthyl methyl ether R (3:10:87 V/V/V), 

Test solution In a centrifuge tube, dissolve 20,0 mg of the 
substance to be examined in 4 mL of dilute ammonia R4, add 
4 mL of ethyl acetate R , and mix. Separate the organic layer 
and transfer it to a separate centrifuge tube. Add 4 mL of 
ethyl acetate R to the aqueous layer, mix, separate the organic 
layer, and combine it with the l 11 extract. Evaporate the 
combined organic layers to dryness in a water-bath at 50 C 
under a stream of nitrogen R. Dissolve the residue in 3 mL of 
acetonitrile R, add 0.06 mL of (S)-(-)-a-methylbenzyl 
isocyanate R, and heat in a water-bath at 50 J C for 5 min. 
Evaporate to dryness in a water-bath at 50 °C under a stream 
of nitwgen R. Dissolve the residue in 10 mL of the solvent 
mixture. 

Reference solution In a centrifuge tube, dissolve 18,0 mg of 
dorzolamide hydrochloride CRS and 2.0 mg of dorzolamide 
impurity A CRS in 4 mL of dilute ammonia R4 , and proceed 
as indicated for the test solution beginning with “add 4 mL 
of ethyl acetate if, and mix”, 

Column: 

— size : / = 0.25 m,0 = 4,6 mm; 

— stationary phase : silica gel for chromatography I? (5 pm). 
Mobile phase warn /?, acetonitrile /?, heptane if, 1,1- 
dmethykthyl methyl ether R (0.2:2:35:63 VfVIVIV). 

Flow rate 2 mUmin. 

Detection Spectrophotometer at 254 nm, 

Injection 10 pL, 

Run time 3 rimes the retention rime of dorzolamide. 

Relative retention With reference to dorzolamide (retention 
time = about 10 min): impurity A = about 1.4. 

System suitability: reference solution: 

— resolution: minimum 4.0 between the peaks due to 
dorzolamide and impurity A, 

Calculate the percentage content of impurity A using the 
following expression: 


PhFtr _ 

DEFINITION 

(4S s 65) -4-(Ethy la m ino) -6-mc thyl-5,6-dihy dro- 4f/-thieno [2,3- 
6]thiopyran-2-sulfonamidc 7,7-dioxide hydrochloride. 

Content 

99.0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, slightly soluble in methanol, very slightly 
soluble in anhydrous ethanol. 

It show's polymorphism (5.9), 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2,24). 

Comparison dorzolamide hydrochloride CRS , 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol if, evaporate to dryness and 
record new spectra using the residues. 

B. It complies with the test for impurity A (see Tests), 

C. It gives reaction (a) of chlorides (2.3J). 


A = area of the peak due to impurity A in the 

chromatogram obtained with the test solution; 

B ~ area of the peak due to dorzolamide in the 

chromatogram obtained with the test solution. 

Limit: 

— impurity A: maximum 0,5 per cent. 

Related substances 

Liquid chromatography (2,2.29). 

Test solution Dissolve 30*0 mg of the substance to be 
examined in mobile phase A and dilute to 50,0 mL w'ith 
mobile phase A. 

Reference solution (a) Dissolve L0 mL of the test solution to 
100.0 mL with mobile phase A, Dilute t ,0 mL of this 
solution to 10.0 mL with mobile phase A, 

Reference solution (b) Dissolve 2 mg of dorzolamide for system 
suitability CRS (containing impurity C) in 2 mL of mobile 
phase A. 

Column: 

— size: l = 0,25 m, 0 = 4.6 mm; 
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— stationary phase: end-capped octadecylsQyl silica gel for 
chromatography R (5 pm); 

— temperature: 35 *C. 

Mobile phase: 

— mobile phase A: mix 65 mL of acetonitrile R and 935 mL 
of a 3.7 g/L solution of potassium dihydrogen phosphate R; 

— mobile phase B: acetonitrile R 3 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase 0 
(per cent V/V) 

0 - 15 

LOO 

0 

15- 30 

100 ■* 50 

0* 50 

30 * 37 

5 0 -» 100 

50 ->0 

37-44 

100 

0 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 fiL, 

Identification of impurities Use the chromatogram supplied 
with dorzotamide for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity C. 

Relative retention With reference to dorzolamide (retention 
time = about 11 min): impurity C = about 0.9, 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurity C and dorzolamide. 

Limits: 

— impurity C: not more than 1,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent* determined on 1,000 g by drying in 
an oven at 105 °C. 

Sulfate d ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,150 g in a mixture of 5.0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R, using 
sonication if necessary. Carry out a potentiomemc titration 
(2.2.2(f) , using 0.1 M sodium hydroxide. Read the volume 
added between the l 5f and the 3 rd points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 18.05 mg 
of CioH^NsO^S^Cl. 

IMPURITIES 

Specified impurities A, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 


impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B, D. 


O O 



HjC 


A, (4i? s 6/^4-(ethylamino)-6-methyi-5,6-dihydro4//- 
thieno [2,3-fc] th iopyran- 2-sulfona m i de 7,7 -dioxide, 


D o 

y ch 3 


HjN 



and enantiomer 


~NH H 


H 3 C 


B. (4i?S,6,S/?)-4-(ethylamino)-6-methyl-5,6-dihydro-4//- 
thieno [2,3-&J thiopyran-2- sul fona rnide 7,7 -di oxide, 

o o 

t 

°i 

H HN-R 

C. R - CH 2 -CH 2 -B(OH) 2 : [2-[[(4S,6S)-6-methyi-7J-dioxo- 
2-sul famoy 1-4,5,6,7-tetrahydro-7 ). 6 -thieno [2,3-6] thiopyran *4- 
y 1) amin o] e thyl] boronic add, 

D. R = H: (4S,6,S)-4^ammO“6-methyl-5,6-dihydro-4H- 
thien o [2,3-6J thiopyran-2-sulfonamide 7,7-dioxide. 

_________ Pti&r 



Dosulepin Hydrochloride 

(Ph . Bur. monograph 1314) 


, HCI 


C^H^CINS 331,9 897-154 

Action and use 

Monoamine reuptake inhibitor, tricyclic antidepressant. 

Preparations 

Dosulepin Capsules 
Dosulepin Oral Solution 
Dosulepin Tablets 

PtiEvr ___________ 

DEFINITION 

(£)“3“(Dibenzo[6,e]thiepin-11 (6//)-ylidene)-N,N* 
dimethylp ropan-1 -amine hydrochl ori de. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or faintly yellow * crystalline powder. 

Solubility 

Freely soluble in water* in alcohol and in methylene chloride. 

IDENTIFICATION 

First identification B, D 
Second identification A t C, D. 

A. Dissolve 25.0 mg in a 1 g/L solution of hydrochloric acid R 
in methanol R and dilute to 100.0 mL with the same solution. 
Dilute 2.0 mL to 50.0 mL with a 1 g/L solution of 
hydrochloric add R in methanol R. Examined between 220 nm 
and 350 nm (2.2.25)* the solution shows 2 absorption 
maxima at 231 nm and 306 nm and a shoulder at about 
260 nm. The specific absorbance at the maximum at 231 nm 
is 660 to 730. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison dosulepin hydrochloride CRS, 

C. Dissolve about 1 mg in 5 mL of sulfuric add R. A dark 
red colour is produced, 

D. It gives reaction (b) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2. I) and not more intensely coloured 
than reference solution (2.2.2, Method II). 

Dissolve 1 g in water R and dilute to 20 mL with the same 

solvent, 

pH (2.2.J) 

4,2 to 5,2. 

Dissolve I g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Impurity E and related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and protect from light. 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 5 mL of methanol R and dilute to 100.0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 12.5 mg of dosulepin 
impurity A CRS in 5 mL of methanol R and dilute to 50.0 mL 
with the mobile phase. Dilute 0.5 mL to 100.0 mL with the 
mobile phase. 

Reference solution (b) Dissolve 10,0 mg of dosulepin 
hydrochloride CRS in 5 mL of methanol R and dilute to 
20,0 mL with the mobile phase. 

Column : 

— size. I - 0,25 m,0 = 4.6 mm* 

— stationary phase: nitrile silica gel for chromatography RI 
(5 pm)* 

— temperature: 35 f> C. 

Mobile phase 0.83 per cent VfV solution of perchloric add R t 
propanol R, methanol R , water R (1:10:30:60 VIVIVfV). 

Flow rate 1 mL min. 

Detection Spectrophotometer at 229 nm. 

Injection 5 pL. 

Run time 2.5 times the retention time of dosulepin ((E)* 
isomer). 

Relative retention With reference to dosulepin ((£)-isomer* 
retention time = about 25 min): impurity E = about 0.9. 


^System suitability': reference solution (b): 

— peak-to-vallcy ratio: minimum 4* where H p = height above 
the baseline of the peak due to impurity E and 

H v = height above the baseline of the lowest point of die 
curve separating this peak from the peak due to dosulepin 
((E)-isomer). 

Limits: 

— impurity E : not more than 5 per cent of the sum of the 
areas of the peak due to impurity E and the principal 
peak in the chromatogram obtained w-ith the test solution, 

-— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.25 per cent), 

— any other impurity: not more than 0.4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0 .1 per cent), 

— total of other impurities and impurity A : not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent), 

— disregard limiv. 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximu m 20 ppm. 

1,0 g complies wtirh test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 °C, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 5 mL of anhydrous acetic 
add R and 35 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric add, determining the end-point potentiometrically 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchbtic add is equivalent to 33.19 mg 
0fC l9 H 22 ClNS. 

STORAGE 

Protected from light. 

IMPURITIES 


A, X = SO: (E)*3-(5*OKO-5V*dibcmo[b f e}thkpm*U(6H)* 
ylidene)-AT, A^-dimethylpropan-1 -amine, 

D. X - S0 2 : (£)-3-(5 3 5-diox0“5?J J -dibemo[t^]thiepin- 
11 (6H) -yIidene)-N,A/-dimethyl propan- Lamine, 



B. R + R' = 0 : diben2o[Mtiuepin-n(6/f)-one,, 

C. R = OH, R' = [CH 2 ] 3 -N(CH 3 ) 2 : (llJ?SH]-[3- 
(dimethylamino)propyl] -6,1 1-dihy drodibenzo [b,e] tbie pin-11 - 
ol, 
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B . (Z)-3-Cdibenzt>[6 ) dthiepin-l l(6/fl-y]idenc}-Ar > A r - 
d irnethy lpropan-1 -amine. 

__ PhEur 


Doxapram Hydrochloride 

(Ph, Eur, monograph 1201) 



HQ , H e O 

enantiomer 


C^H^ON^O^H.O 433.0 7081-53-0 

Action and use 
Respiratory stimulant. 

Preparation 
Doxapram Injection 

PbEur. ___ 

DEFINITION 

(4J?5)-1 -Ethyl-4* [2-(morph olin-4-yI) ethyl] -3,3- 
diphenylpyrroli din-2-one hydrochloride monohydrate. 

Content 

98.0 per cent to 100.5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in ethanol (96 per cent) 
and in methylene chloride, 

IDENTIFICATION 

Pint identification: A } C. 

Second identification; £, C 

A, Infrared absorption spectrophotometry (2,2,24). 

Comparison doxapram hydrochloride CRS. 

B. Thin-Iaver chromatography (2,2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of doxapram 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent, 

Plate TLC silica gel plate R> 

Mobile phase Solution of ammonia R containing 17 g/L of 
NHj, 2-propanol R, 2-methylpropanol R (10; 10:80 VIViV). 
Application 10 pL. 

Development Over 2/3 of the plate. 

Diying In air. 

Detection Spray with dilute potassium iodobismuthate solution R 
and examine immediately. 


Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with die 
reference solution. 

C. It gives reaction (a) of chlorides (2.2J). 

TESTS 
Solution S 

Dissolve LOGO g in carbon dioxide-free water R and dilute to 
50,0 mL with the same solvent. 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2,2.2, 

Method /i). 

Dilute 10 mL of solution S to 25 mL with water R. 
pH (, 2.2.1) 

3.5 to 5.0. 

Dilute 5 mL of solution S to 25 mL with carbon dioxide-free 
water /?, 

Optical rotation (2.2.7) 

-0.10° to + 0.10 s , determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 5.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of doxapram 
impurity B CRS in the mobile phase and dilute to 5,0 mL 
with the mobile phase. To l .0 mL of the solution, add 
1,0 mL of the test solution and dilute to 100.0 mL with the 
mobile phase. 

Column-. 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 50 volumes of acetonitrile R and 50 volumes 
of a 0.82 g/L solution of sodium acetate R adjusted to pH 4.5 
with glacial acetic acid R. 

Flow rate 1,5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 20 |iL. 

Run time 4 times the retention time of doxapram. 

Retention time Doxapram = about 6 min. 

System suitability: Reference solution (c): 

— resolution: minimum 3,0 between the peaks due to 
doxapram and impurity B. 

Limits: 

— any impurity: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.2 per cent), 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(1,0 per cent), 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 2,0 g in 20 mL of a mixture of 15 volumes of 
water R and 85 volumes of methanol R , 12 mL of the solution 
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complies with test B* Prepare the reference solution using 
lead standard solution (2 ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) R with a mixture of 
15 volumes of water R and 85 volumes of methanol R. 

Loss on drying (2.2.32) 

3.0 per cent to 4.5 per cent, determined on 1.000 g by 
drying in an oven at J 05 r C. 

Sulfated ash ( 2.4.14) 

Maximum 0*1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 10 mL of 0*01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R. Carry 
out a potentiometric titration (2.2.20) using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 41.50 mg of 

c 34 h„on 2 o 2 . 


IMPURITIES 



A. (4R5)-4-(2-chIorocthyl)-l-ethyl-33"diphenylpyrrolidin-2- 
one, 



and enantiomer 


B* (4R5)-1 ^thyl^[2-[(2-hydroxycthyI)amino] ethyl]-3,3* 
dipheny lpyrrolidin-2-one * 


PhBr 


Doxazosin Mesilate 


(Ph> Eur. monograph 2125) 



Cj^H^NsOgS 547*6 


*** 

★ * 

* * 

***** 


SOjH 

CH 3 


77883-43-3 


Action and use 

Alphai-adrenoceptor antagonist* 

PhEur _____ 

DEFINITION 

1 -<4- Am mo- 6,7 -dimethoxyqui nazolin- 2-yl) -4- J (2 J?5) -2 3- 
d [hydro-1,4-benzodioxin-2-ylcarbonyl) piperazine 
methanesulfonate. 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance). 


PRODUCTION 

It is considered that alkylsulfonate esters are genotoxic and 
are potential impurities in doxazosin mesilate* 

The manufacturing process should be developed taking into 
consideration the principles of quality risk management, 
together with con side rations of the quality of starting 
materials, process capability and validation. 'Hie general 
methods 2,5.37. Methyl, ethyl and isopropyl methanesulfonate in 
methamstdfmtic add , 2.5.38. Methyl, ethyl attd isopropyl 
methanesulfonate in active substances and 2.5. 39. 
Methanesulfonyl chloride in methanesulfonk acid are available to 
assist manufacturers. 

CHARACTERS 

Appearance 

White or almost white crystalline powder. 

Solubility 

Slightly soluble in water, soluble in a mixture of 15 volumes 
of water and 35 volumes of tetrahydrofiiran, slightly soluble 
in methanol, practically insoluble in acetone. 

It shows polymorphism (5*9), some forms may be 
hygroscopic. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison doxazosin mesilate CRS. 

If the spectra obtained in the solid state show differences:, 
mix 1 part of the substance to be examined and l part of the 
reference substance separately with 10 pans of anhydrous 
ethanol R and heat to boiling. Continue heating the 
suspension under a reflux condenser for about 3 h. Cool and 
filter. Record new spectra using the previously dried residues 
on the filters. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution BY 6 (2.2.2 , Method IT). 

Dissolve 1.0 g in a mixture of 15 mL of water R and 35 mL 
of tevrahydrofnmn R . 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 5 mL of mobile phase B, adding water R, and 
dilute to 50.0 mL with water R. 

Reference solution (a) Dilute 5.0 mL of die test solution to 
100.0 mL with water R . Dilute 2*0 mL of this solution to 
100.0 mL with water R. 

Reference solution (b) Dissolve 5 mg of doxazosin 
impurity D CRS and 5 mg of doxazosin impurity F CRS in 
5 mL of mobile phase B, adding water /?, and dilute to 
50.0 mL with water R. Dilute 10.0 mL of this solution to 
50.0 mL with water R, 

Reference solution (c) Dilute 5.0 mL of reference solution (a) 
to 10*0 mL with water R. 

Reference solution (d) Dissolve 25.0 mg of doxazosin 
mesilate CRS in 5 mL of mobile phase B, adding water R y 
and dilute to 50,0 mL with water R. 

Column : 

— size: l = 0*25 m, 0 = 4*0 mm; 

— stationon* phase ; base-deactivated octylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 35 C. 

Mobile phase: 

— mobile phase A: 10 g/L solution of phosphoric add /?; 






2017 


Doxazosin Mesilate 1*831 


— mobile phase B: 10 g/L solution of phosphoric acid R in 
acetonitrile JfJ; 


Time 

Mobile phase A 

Mobile phase B 

(mill) 

(per cent V/V) 

[per cent V/V) 

0 ■ S 

90 

10 

S -40 

90 ■* 50 

10 *50 

40 - 45 

50 

50 


Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 210 run. 

Injection 10 jiL of the test solution and reference 
solutions (a), (b) and (c). 

Relative retention With reference to doxazosin (retention 
time - about 30 min): impurity D = about 0.5; 
impurity F = about 0,6, 

System suitability: reference solution (b): 

* resolution: minimum 43 between the peaks due to 
impurities D and R 
Limits: 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0* 10 per cent); 

— total', not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent); 

- disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent). 

Water ( 2 . 5 . 12 ) 

Maximum L5 per cent, determined on 0.500 g> 

Sulfa ted ash {2AJ4) 

Maximum 0.1 per cent;, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (d). 

Calculate the percentage content of Ca-jH^N^GaS using the 
chromatogram obtained with reference solution (d) and die 
assigned content of doxazosin mesilate CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Other detectable impurities (the foliow'ing substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5. 10. 
Control of impurities in substances for pharmaceutical use): A } B t 
C t D, E> F, G } H. 


and enantiomer 




B. I-[(2/?S)-2,3-dihydro-1,4-benzodioxin-2- 
ylcarbonyl] piperazine, 




C. 1,4-bis(2,3-dihydro-1 3 4-benzodioxin-2- 
y Icarbony l) p iperazi ne, 



o 


D. 6,7-dime thoxvqumazoline-2,4 (I //, 3 H) -dione. 



a 


E, 2,4-dichloro- 6,7-dimethoxyquinazoline. 



nh 2 


F. 2-chloro-6,7-dimethoxyqumazolin-4-aminc, 



G + 6,7-dimethoxy-2-{pipeFazin- l-yl)quimzolirv4-amine. 



nh 3 


H. 2,2'-(piperazine-1,4-diyl)bis(6,7-dimethoxyquinazolin-4- 
amine). 

__ PfiBx 


A. (2/?5)-23-<iihydro-l i 4-benzodioxine-2-carboxylic arid. 
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Doxepin Hydrochloride 

(Ph. Bur, monograph 1096) 



Action and use 

Monoamine reuptake inhibitor; tricyclic antidepressant. 

Preparation 

Doxepin Capsules 

PhEur _ 

DEFINITION 

(£)-3-(Dibenzo [b,e] oxepin-i 1 (6H)-ylidenc)-AyV- 
dimethyIpropa n-1 -amine hydrochl ori de. 

Content 

98.0 per cent to 101,0 per cent of C^HzsClNO (dried 
substance), 

CHARACTERS 

Appearance 

White or almost whites crystalline powder. 

Solubility 

Freely soluble in water, in ethanol (96 per cent) and in 
methylene chloride, 

IDENTIFICATION 

Pint identification C, E 
Second identification A, B t D, E 

A, Melting point (2,2.14): 185 °C to 191 C. 

B, Ultraviolet and visible absorption spectrophotometry 
(2,2,25), 

Test solution Dissolve 50.0 mg in a 1 g/L solution of 
hydrochloric acid R in methanol R and dilute to 100.0 mL with 
the same add solution. Dilute 5,0 mL to 50,0 mL with a 
I g/L solution of hydrochloric add R in methanol R, 

Spectral range 230-350 run. 

Absorption maximum At 297 run. 

Spedfic absorbance at the absorption maximum 128 to 142. 

C, Infrared absorption spectrophotometry (2,2,24). 
Comparison doxepin hydrochloride CRS. 

D, Dissolve about 5 mg in 2 mL of sulfuric add R. A dark 
red colour is produced. 

E, Solution S (see Tests) gives reaction (a) of chlorides 
(23.1), 

TESTS 
Solution S 

Dissolve L5 g in carbon dioxide-free water R and dilute to 
30 mL with the same solvent. 

Appearance of solution 

Dilute 10 mL of solution $ to 25 mL with water R, 

The solution is clear (2,2.1) and colourless (2.2.2, 

Method II). 


Acidity 

To 10 mL of solution S add 0.1 mL of methyl red solution R. 
Not more than 0.1 mL of 0.1 M sodium hydroxide is required 
to change the colour of the indicator to yellow. 

Related substances 

Liquid chromatography (2,2.29). Prepare the sohm&m 
immediately before use and protect them from light. 

Phosphate buffer solution Dissolve 1.42 g of anhydrous disodium 
hydrogen phosphate R in water R> adjust to pH 7,7 with dilute 
phosphoric add R and dilute to 1000 mL with water R r 
Solvent mixture Mix 1 volume of / M sodium hydroxide and 
250 volumes of the mobile phase. 

Test solution Dissolve 50 mg of the substance to be examined 
in the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of doxepin 
for system suitability CRS (containing impurities A, B and C) 
in L0 mL of mobile phase. 

Column: 

— size: 1 - 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadeeylsilyl silica gel for 
chromatography R (5 Jim); 

— temperature: 30 X. 

Mobile phase acetonitrile Rl, phosphate buffer solution* 
methanol Rl (20:30:50 VtVIV). 

Flow rate 1,0 mL/min, 

Detection Spectrophotometer at 215 nm. 

Injection 20 jiL. 

Run time 1.5 times the retention time of doxepin. 

Identification of impurities Use the chromatogram supplied 
with doxepin for system suitability CRS and the chromatograin 
obtained with reference solution (b) to identify the peaks due 
to impurities A, B and C. 

Relative retention With reference to doxepin (retention 
time = about 18 min): impurity A = about 0.5; 
impurity C = about 0.6; impurity B = about 0.7; the peak 
due to doxepin might show a shoulder caused by the 
(Z) -isomer (impurity D), 

System suitability: reference solution (b): 

— resolution : minimum 1.5 between the peaks due to 
impurities A and C, and minimum 1.5 between the peaks 
due to impurities C and B; 

—the chromatogram obtained is similar to the 
chromatogram supplied with doxepin for system 
suitability CRS. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by 1,7; 

— impurities A, B: for each impurity* not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0,1 per cent); 

— impurity C: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

-— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,3 per cent); 
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— disregard Itmin 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent)* 

(Z)-Isomer 

Liquid chromatography (2.2.29), 

Test solution Dissolve 20,0 mg of the substance to be 
examined in the mobile phase and dilute to 20,0 mL with 
the mobile phase. Dilute 1,0 mL of this solution to 10,0 mL 
with die mobile phase. 

Column: 

— size: l = 0,12 m, 0 = 4 mm; 

— stationary phase: spherical octyhilyl silica gel for 
chromatography R (5 pm) with a specific surface area of 
220 m 2 /g and a pore size of 80 nm; 

— temperature : 50 3 C* 

Mobile phase Mix 30 volumes of methanol R and 70 volumes 
of a 30 g/L solution of sodium dihydrogen phosphate R 
previously adjusted to pH 2.5 with phosphoric acid R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 jiL, 

System suitability. 

— resolution: minimum 1,5 between the peaks due to the 
(E)-isomer (1 st peak) and to the (Z)-isomer (2 nd peak). 

Results : 

— calculate the ratio of the area of the peak due to the 
(FMsomer to the area of the peak due to the (Z) -isomer; 
this ratio is 4.4 to 6,7 (13.0 per cent to 18.5 per cent of 
the (Z) -isomer)* 

Heavy metals (2.4.S) 

Maximum 20 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent, 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(2 ppm Pb) R, 

Loss on drying (2.2,32) 

Maximum 0*5 per cent, determined on 1.000 g by drying m 
an oven at 105 C* 

Stilfated ash ( 2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in a mixture of 5 mL of anhydrous acetic 
acid R and 35 mL of acetic anhydride R , Using 0,2 mL of 
crystal violet solution R as indicator, titrate with 0.J M 
perchloric acid until the colour changes from blue to green, 
i mL of 0.1 At perchloric acid is equivalent to 31,58 mg of 

c^h 22 cino, 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D 



A, dibenzol^ejoxepin* 11(6/7)-one (doxepinonc). 



and enantiomer 


B* (ll/?5)-l L[3-(dimethylamino)propyl]-6,l I- 
dihydrodibenzo [b } e] oxepin-1 \ -ol (doxepinol), 




C. (ii)-3-(dibenzo[&,e]oxepin- \ 1 (6//)-ylidene)-iY- 
methylpropan-1 -amine (desmcthyldoxepin). 



D, (Z)-3-(dibenzo [M oxepin-11 (6/J)-ylidene)-iV, A T - 
dimethy lpropa n- La m ine. 

___ PitEtg 


Doxorubicin Hydrochloride 

(Pk Eur. monograph 0714) 


. HD 



C 27 H 30 ClNO n 580.0 25316-40-9 

Action and use 

Anthracycline antibiotic; cytotoxic. 

Preparation 

Doxorubicin Injection 

Ptl&M ____ 

DEFINITION 

(85,105}-10- [(3-Amino-2,3,6-mdeoxy-at-L -lyxo* 
hexopyrano sy 1) oxy] -6,8, l L trihydroxy- 8 - (hydroxya cetyl)-1 - 
methoxy-7, 8 >9,1Q -te tr ahy drote tracene-5,12-d ione 
hydrochloride. 

Substance produced by certain strains of Streptomyces 
coeruleorubidus or Streptomyces peucetius or obtained by any 
other means. 

Content 

98*0 per cent to 102*0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

Orange-red, crystalline powder, hygroscopic. 

Solubility 

Soluble in water, slightly soluble in methanol. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison doxorubicin hydrochloride CRS. 

B. Dissolve about 10 mg in 0.5 mL of nitric acid R f add 

0.5 mL of xeater R and heat over a flame for 2 min. Allow to 
cool and add 0,5 mL of silver nitrate solution RL A white 
precipitate is formed. 

TESTS 

pH (2.2,1) 

4.0 to 5.5. 

Dissolve 50 mg in carbon dioxidet-fm water R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions 
immediately before use. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Test solution (b) Dilute 10,0 mL of test solution (a) to 
100.0 mL with the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of doxorubicin 
hydrochloride CRS and 10 mg of epiruhidn hydrochloride CRS 
in the mobile phase and dilute to 50,0 mL with the mobile 
phase. Dilute 10.0 mL of the solution to 100.0 mL with the 
mobile phase. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dissolve 50.0 mg of doxorubicin 
hydrochloride CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. Dilute 10.0 mL of the solution to 
100,0 mL with the mobile phase. 

Column: 

— size: l = 0.25 m, 0-4,0 mm, 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm) P 

Mobile phase Mix equal volumes of acetonitrile R and a 
solution containing 2.88 g/L of sodium laurihulfate R and 
2.25 gL of phosphoric add R. 

Flow rate 1 mUmin 

Detection Spectrophotometer at 254 nm. 

Injection 5 jjJU inject test solution (a) and reference 
solutions (a) and (b). 

Run time 3.5 times the retention time of doxorubicin. 
Retention time Doxorubicin = about 8 min. 

Smew suitability, reference solution (a): 

— resolution: minimum of 2.0 between the peaks due to 
doxorubidn and to epirubktin. 

Limits'. 

— any impurity: not more than the area of the peak due to 
doxorubidn in the chromatogram obtained with reference 
solution (b) (0.5 per cent), 

— disregard limit: 0.1 times the area of the peak due to 

doxorubicin in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Ethanol (2,4 24, System B) 

Maximum 1.0 per cent. 


Water (2.5./2) 

Maximum 4.0 per cent, determined on 0.100 g. 

Bacterial endotoxins ( 2.6.14) 

Less than 2.2 IU/tng, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C^HjoQNOu. 
STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 



A. (85,1 OS) -8-acctyl-10-((3-amtno-2,3,6-trideoxy-oE-L-/yxo- 
hexopyranosyl)oxy]-6,8,l1 -trihydroxy-l-methoxy-7,8,9,10- 
tetrahydrotctraccne- 5,12-dionc (da unorub icin), 



B. R = OCH } : (85 J IO5)-10[(3-amino-2,3,6-tridcoxy-a-L-/yx(^ 
hexopyranosyl)oxyI-8-(2-bromo-l ,LdimethoxyethyI)-6,8 s 1I- 
trihydroxy-1 -methoxy-7,8,9,10-te trahydrotc tracene-5 s 12- 
dione, 

C. R + R = O: (85,l05)-l0[(3-amino-2,3,6-trideoxy^L- 
/yxo-hexop^nosylloxyi-S-fbromoacetyD-OjS, 11-mhydroxy-l- 
mcthoxy-7,8,9,10-tcirahydroic tracenc-5,12-dione, 


O OH O 



D, (85,105)-6,8,10,11 -ictrahydroxy-8-{hydroxyacctyl)-l - 
methoxy-7,8,9,10-tctrahydrotetracene-5,12-dione 
(doxorubicin agjyconc, doxorubidnonc), 

__ PhEur 
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Doxycycline Hyclate 

(Ph. Bur : monograph 0272) 



(C 22 H 2S CLN 2 0 s ) 3 l / i C 2 H 6 0 > '/ 1 H i 0 512.9 24390-14-5 


Action and use 

Tetracycline antibacterial. 

Preparation 
Doxycycline Capsules 

PhEur _______ 

DEFINITION 

(4S 3 4ai? 5 55 3 5a/? s 6i?,12a5)-4-(Dimcthylamino)-3 J 5 5 10 J l2,12a- 
penrahydroxy- 6 -metbyl-1,11 -dioxo-1 3 4,4a,5 3 5a,6 3 11,12a- 
octahydroterracene- 2 -carboxamide hydrochloride hemiethanol 
hemihydrate. 

Substance obtained from oxyictracycline or metacycline or by 
any other means. 

Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102,0 per cent of C 22 H 25 CIN 2 O& 

(anhydrous and ethanol-free substance), 

CHARACTERS 

Appearance 

Yellow, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, sparingly soluble in 
ethanol (96 per cent). It dissolves in solutions of alkali 
hydroxides and carbonates. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

B. To about 2 mg add 5 mL of sulfuric acid R. A yellow 
colour develops. 

C. It gives reaction (a) of chlorides ( 2 . 3.1). 

TESTS 

pH (222) 

2.0 to 3 . 0 , 

Dissolve 0.1 g in carbon dioxide-free water If and dilute to 
10 mL with the same solvent. 

Absorbance (2.2.25) 

Maximum 0.07 at 490 nm (anhydrous and ethanol-free 
substance). 

Dissolve 0,10 g in a mixture of 1 volume of a 103 g/L 
solution of hydrochloric acid R and 99 volumes of methanol R 
and dilute to 10.0 mL with the same mixture of solvents. 
Cam’ out the measurement within 1 h of preparing the 
solution. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 


Solution A Suspend 111.6 g of sodium edetate R in 900 mL of 
water R, Adjust to pH 7,0 with concentrated ammonia R to 
achieve complete dissolution, then dilute to 1 L with water /?. 
Test solution Dissolve 20.0 mg of the substance to be 
examined in a 1 g/L solution of hydrochloric acid R and dilute 
to 25.0 mL with the same solution. 

Reference solution (a) Dissolve 20,0 mg of doxycycline 
hyclate CRS in a I g/L solution of hydrochloric acid R and 
dilute to 25,0 mL with the same solution. 

Reference solution (h) Dissolve 5 mg of doxycycline for system 
suitability CRS (containing impurities A 3 B 3 C and F) in a 
I g/L solution of hydrochloric acid R and dilute to 10 mL with 
the same solution. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
I 00.0 mL with a 1 g/L solution of hydrochloric acid R, 

Column: 

— size: l - 0.25 m, 0 - 4,6 mm; 

— stationary phase: end-capped polar-embedded oaadecylsilyl 
amorphous organosUka polymer R (5 pm); 

— temperature: 35 D C, 

Mobile phase Mix 13 volumes of acetonitrile R s 17 volumes of 
water if, 35 volumes of a 67.9 g/L solution of 
teirabutylammonium hydrogen sulfate R previously adjusted to 
pH 7,0 with concentrated ammonia R and 35 volumes of 
solution A, 

Flow rate L0 mL/min, 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of doxycycline. 
Identification of impurities Use the chromatogram supplied 
with doxycycline for system suitability* CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C and F. 

Relative retention With reference to doxycycline (retention 
time = about 21 min): impurity C - about 0,4; 
impurity A = about 0,7; impurity B = about 0.8; 
impurity F = about L3. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B; minimum 2.0 between the peaks due 
to impurity B and doxycycline. 

Calculation of percentage contents: 

— for each impurity, use the concentration of doxycycline in 
reference solution (c). 

Limits: 

— impurity A: maximum 2.0 per cent; 

— impurity F : maximum 1,2 per cent; 

— im p urity B: maximum 0,5 per cent; 

— impurity C: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 3.0 per cent; 

— reporting threshold: 0.05 per cent. 

Ethanol 

Gas chromatography (2.2.28), 

Internal standard solution Dilute 0.50 mL of propanol R to 
1.0 L with water R. 

Test solution Dissolve 0.10 g of the substance to be examined 
in the internal standard solution and dilute to 10,0 mL with 
the same solution. 

Reference solution Dilute 0.5 mL of anhydrous ethanol R to 
100.0 mL with the internal standard solution. Dilute 1.0 mL 
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of this solution to 10.0 mL with the internal standard 
solution. 

Column : 

— material: fused silica; 

— size: l = 50 m, 0 = 0.32 mm; 

— stationary phase: paly (dimethyl) siloxane R {film thickness 
5 fim)- 

Comer gas helium for chromatography R, 

Linear velocity 37 cm/s. 

Split ratio 1:10. 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

0-7 

70 


7 - 13 

70 -> 160 


13- 15 

160 

Injection port 


200 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pU 

Relative mention With reference to propanol (retention 
time = about 7 min); ethanol = about 0*6. 

Calculate the content of ethanol, taking the density (2,2,5) at 

20 C to be 0,790 g mL 

Umir. 

— cthanah 4.3 per cent to 6.0 per cent. 

Heavy metals ( 2 . 4 . 5 ) 

Maximum 50 ppm. 

0.5 g complies with test C. Prepare the reference solution 
using 2.5 mL of lead standard solution (10 ppm Pb) R, 

Water (2.5.12) 

1.4 per cent to 2.8 per cent, determined on 1.20 g. 

Sulfa ted ash {2.4 J 4) 

Maximum 0.4 per cent, determined on 1.0 g. 

Bacterial endotoxins {2,6.14) 

Less than 1.14 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.22?) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of CjjH^ClNaGs taking 
into account the assigned content of doxycydine hydate CRS. 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A t B t C r F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). h is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use); D f E* 


A, (4S,4afl,5S,5aK,6S, 12a5)^-{dimethylamino)- 
3,5,10,12,12a~pcntahydroxy“6-methyl-1,1 l-dioxo- 
1*4,4a»5,5a,6,l 1,12a-octahydrotetracene-2-cafboxamidc 
(6-epidaxycydinc), 


B* {45,4aHj55,5a^, 12aS)*4-(di methyl amino)-3,5,10,12,12a- 
pentahydroxy-6-methylene* 1,11 -dioxo* 

1,4,43,5,50,6,11,12a-octahydrotetracene-2-carboxamide 
(metacydine), 


C. (4/?,4aR,55,5ai?,6J?, 1 2v&) -4-(dimethylamino)- 
3*5,10,12,12a~pentahydroxy-6-methyi-1,11 -dioxo- 
1,4,4a ( 5,5a,6,l 1,12a-octahydroietracene-2“cart>oxamide 
(4-epidoxycydine), 


D. (4i?,4aH,5S,5a/?,6S,l 2aS)-4-{dimethylamino>- 
3,5,10,12,12a-pentahydroxy-6-methyl-1,11 -dioxo- 
1,4,4a, 5,5a, 6,11,12a-octahydrotetracene-2-carboxamide 
{4-epi-6-cpidoxycydine), 


R (4S,4aif,55,5a/f,6S, 12 aS) ^{dimethyl amino> 

3,5,6,10,12,12a-hexahydroxy-6-methyl-1,11 -dioxo- 
1,4,4a,5,5a,6,11,12a-ociahydrotetracene-2*carboxamide 
(oxytetracydine), 
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F. (4S,4aK, 5S y 5 af?, 6 R, 12aS) -2-acetyl-4-(dimethylamino )- 
3,5, 10,12, 1 2a-pentahydroxy-6-methyl-4a,5a,6,12a- 
tetrahydrotetracene-1,1 1 (4/f,5H)~dione (2-aceryL2- 
d e e arbamoyldoxy cy cl ine). 

—--- PftEur 


Doxycycline Monohydrate 

(Ph, Eur. monograph 0820) 



h 2 o 


. . . , oh 

h i h I 'H 

CH a OH N 

H^C s CH 3 


C 22 H 24 N 2 0 Sf H 3 O 462.5 17086-28-1 

Action and use 
Tetracycline antibacterial. 

Preparation 

Dispersible Doxycycline Tablets 

PhEir __ 

DEFINITION 

(4S ) 4ai? J 55 i 5a/?,6/f, 12a,S)*4*(Dimethyiamino)-3 J 5 J 10,12,12a- 
pentahydroxy-6-methyi-l, 11^0X0-1,4,43,5,53,6,11,12a- 
octahydrotetracene-2-carboxami de monohydrate. 

Substance obtained from oxytetracydine or metaoycline or by 
any other means. 

Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent of C2 2 H 2 ^N 2 0 8 (anhydrous 
substance)* 

CHARACTERS 

Appearance 

Yellow, crystalline powder* 

Solubility 

Very slightly soluble in water and in ethanol (96 per cent). 

It dissolves in dilute solutions of mineral adds and in 
solutions of alkali hydroxides and carbonates. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a)* 

B. To about 2 mg add 5 mL of sulfuric acid R, A yellow 
colour develops. 

C. Water {see Tests). 

TESTS 

pH (2.23) 

5.0 to 6.5. 


Suspend 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Absorbance {2,2,25) 

Maximum 0.07 at 490 nm (anhydrous substance). 

Dissolve 0.10 g in a mixture of 0*5 volumes of hydrochloric 
add R and 99.5 volumes of methanol R and dilute to 
10.0 mL with the same mixture of solvents. Carry out the 
measurement within 1 h of preparing the solution. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solution A Suspend 111.6 g of sodium edetate R in 900 mL of 
water R> Adjust to pH 7.0 with concentrated ammonia R to 
achieve complete dissolution, then dilute to i L with water R, 
Test solution Dissolve 20.0 mg of the substance to be 
examined in a 1 g/L solution of hydrochloric acid R and dilute 
to 25.0 mL with the same solution. 

Reference solution (a) Dissolve 20.0 mg of doxycycline 
hyclate CRS in a 1 g/L solution of hydrochloric acid R and 
dilute to 25.0 mL with the same solution. 

Reference solution (b) Dissolve 5 mg of doxycycline for system 
suitability CRS (containing impurities A, B, C and F) in a 
1 g/L solution of hydrochloric add R and dilute to 10 mL with 
the same solution. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with a 1 g/L solution of hydrochloric acid R r 
Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

*— stationary phase : end-capped polar-embedded octadecylsifyl 
amorphous organosilka polymer R (5 pm); 

—- temperature: 35 rJ C. 

Mobile phase Mix 13 volumes of acetonitrile /?, 17 volumes of 
water R 3 35 volumes of a 67.9 g/L solution of 
tetrabutylammonium hydrogen sulfate R previously adjusted to 
pH 7.0 with concentrated ammonia R and 35 volumes of 
solution A. 

Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL of the lest solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of doxycycline. 
Identification of impurities Use the chromatogram supplied 
with doxycycline for system suitability* CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C and F. 

Relative retention With reference to doxycycline (retention 
time = about 21 min): impurity C = about 0,4; 
impurity A = about 0.7; impurity B - about 0.8; 
impurity F = about 1.3. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B; minimum 2.0 between the peaks due 
to impurity B and doxycycline. 

Calculation of percentage contents : 

— for each impurity, use the concentration of doxycycline in 
reference solution (c). 

Limits: 

— impurity A: maximum 2.0 per cent; 

— impurity F: maximum 1.2 per cent; 

— impurity B: maximum 0,5 per cent; 

— impurity C: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 
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— total: maximum 3.0 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2*4.8) 

Maximum 50 ppm. 

0*5 g complies with test C* Prepare the reference solution 
using 23 mL of lead standard solution (W ppm Pb) /?. 

Water {23.11} 

3.6 per cent to 4.6 per cent* determined on 0.200 g. 

Sul fa ted ash (2.4.14) 

Maximum 0,4 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 2 2 H 24 N 2 0 e taking into 
account the assigned content of doxycydme hydate CRS. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B, C, F 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Subs t a n c es for pharmaceutical use 
(2034). Ic is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): D, E. 


D. (4J?, 4a /?, 5 5, 5a/?, 65,12a5)-4-(dimethylamino)- 

3,5,10,12,12 a-pentah ydroxy-6-methy I-1,11 -dioxo- 
1,4,43,5*53,6,11,12a-oaabydrotetracene-2-carboxamide 
(4-ep i-6-epidoxy cy cl ine), 


E. (45,4a/?, 55,5a/?, 65,12 a5) -4-{dime thvlam ino) - 

3,5,6,10,12,12 a-hexahydroxy*6-methy 1-1,11 -dioxo 
1,4,43,5*53,6,11,12a-octahydrotetracene-2-carboxamide 
(oxytetracydine), 


F. (45,4a/?, 55,5 a/?, 6/?, 12 a5) -2-acetyl-4-(dbnethylainino)- 
3,5,10,12,12a-pentahydroxy-6-methy l-4a,5a,6,12a- 
tetrahydrotetracene-1,11 (4//,5//)-dione (2-acetyl-2- 
decarbamoyldoxy cvc li ne). 

-- ME# 






A. (45,4a R, 55,5a/?,65,12a5>-4-(dimethylamino)- 
3,5,10,12,12a-pentahydroxy-6-methyl-1,11 -dioxo- 
1,4,4a>5,5a,6,l l, 12a-octahydrotetracene-2-carboxamide 
(6-ep idoxy cycline), 


Doxylamine Succinate 

(Doxylamine Hydrogen Succinate, 
Ph Eur monograph 1589) 


it 

* 


* 

* 

* 



B. (45,4a/?,55,5a/?, 12a5)-4-{dimethylamino)-3,5,10,12,12a- 
pentahydroxy-6-methylene-1,11 -dioxo- 
1,4,4a,5,5a,6,11,12a-octahydrotetracene-2-carboxamide 
(metacy cline). 



C. (4/?,4aJ?, 55,5a/?,6/?, 12 a5) -4-{dimethylamino)- 
3,5,10,12,1 2a-pemahydroxy-6-methyl-1,11-dioxo- 

1,4,43,5,53,6,11,12 a-octahydr ote traecne- 2-carboxamide 
(4-epidoxy cycline). 


C 2l H,eN 2 0 5 388.5 562-10-7 

Action and use 

Histamine H t receptor antagonist; antihistamine. 

***# _ 

DEFINITION 

N,A r -Dimethyh2‘[(l /?5)-l -phenyl-1 -(pyridin-2- 
yl)ethoxyJethanamine hydrogen butanedioate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 
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Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent). 
It shows polymorphism (5*9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Comparison doxyiamine hydrogen succinate CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in methanol R , evaporate to dryness and record 
new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2,2*2, 

Method II). 

Dissolve 0.4 g in water R and dilute to 20 mL with the same 
solvent. 

Related substances 

Gas chromatography (2.2.28), 

Test solution Dissolve 0*650 g of the substance to be 
examined in 20 mL of a 10.3 g/L solution of hydrochloric 
add R. Add 3 mL of a 100 g/L solution of sodium 
hydroxide R and extract with 3 quantities, each of 25 mL, of 
methylene chloride R. Combine the methylene chloride extracts 
and filter using hydrophobic phase-separation filter paper* 
Rinse the filter with 10 mL of methylene chloride R and 
combine the rinsings with the methylene chloride extracts. 
Evaporate the solvent under reduced pressure at a 
temperature not exceeding 40 C Dissolve the residue in 
20*0 m L of anhydrous ethanol R, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with anhydrous ethanol R. Dilute 1*0 mL of this 
solution to 10,0 mL with anhydrous ethanol R. 

Reference solution (h) Dissolve 50 mg of doxyiamine for system 
suitability CRS (containing impurity C) in 10 mL of a 
10*3 g/L solution of hydrochloric add R. Add 1,5 mL of a 
100 g/L solution of sodium hydroxide R and extract with 
3 quantities, each of 25 mL, of methylene chloride R. Combine 
the methylene chloride extracts and filter using hydrophobic 
phase-separation filter paper. Rinse the filter with 10 mL of 
methylene chloride R and combine the rinsings with the 
methylene chloride extracts. Evaporate the solvent under 
reduced pressure at a temperature not exceeding 40 °C. 
Dissolve the residue in 5.0 mL of anhydrous ethanol R. 

Column : 

— material: fused silica; 

— size: l = 30 m, 0 = 0*53 mm; 

— stationary phase: poly (dimethyl) (diphenyl) sibxane R (film 
thickness 1,5 pm). 

Carrier gas helium for chromatography R. 

Flow rate 7 mL/min, 

Temperature: 



Time 

(min) 

Temperature 

PC) 

Column 

0- 12 

160 -> 220 


12-27 

220 

Injection port 


250 

Detector 


250 


Identification of impurities Use the chromatogram supplied 
with doxyiamine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity C, 

Relative retention With reference to doxyiamine (retention 
time = about 12 min): impurity C = about 0.96. 

System suitability: reference solution (b): 

— resolution: minimum 1 *5 between the peaks due to 
impurity C and doxyiamine* 

Limits: 

— impurity C: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,7 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2,5.12) 

Maximum 0,5 per cent, determined on 2,00 g. 

Sulfate d ash ( 2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0* 150 g in 50 mL of anhydrous acetic add R * Titrate 
with 0.1 M perchloric acitfi determining the end-point 
potentiomemcaUy (2.2.20). 

I mL of 0.1 M perchloric add is equivalent to 19.43 mg of 
C2JH28N2O5. 

IMPURITIES 

Specified impurities C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): A, B, 
D. 



A. N s iV-dimechyl-2-[(l RS )-1 -phenyl-1 -(pyridin-4- 
yl) ethoxyj ethanamine, 



Detection Flame ionisation. 
Injection 1 pL* 


B* (1 RS)-[ -phenyl- l-(pyridin-2~yl)ethanol, 
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G. ALN-dimethyl-2- [ (1 RS ) -1 -phe ny I-1 - (pyridin-2- 
y1)melhoxy] ethanamine. 



D, phenyl (pyridin-2-yl) media none (2-benzoylpyridine), 
__ Phfa 


Droperidol 

(Ph Eur monograph 1010) 



C 22 H22FN 3 0 2 379.4 548-73*2 

Action and use 

Dopamine receptor antagonist; beta]-adrenoceptor agonist; 
alpha-adrenoceptor agonist; neuroleptic. 

Preparations 

Droperidol Injection 
Droperidol Tablets 

PhEtr _ 

DEFINITION 

1 - [l-[4-(4-Fluorophenyl)-4-oxobutyl] -1,2,3,6- 
tetrahydropyridin-4-yl]-1,3-dihydro- 2 H -be nzimid azol-2-o ne, 

Content 

99,0 per cent to 10L0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in 
dimethylformamide and in methylene chloride, sparingly 
soluble in ethanol (96 per cent). 

It shows polymorphism (5.9), 

IDENTIFICATION 

Fir si identification A. 

Second identification B, C, D. 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison droperidol CRS. 

if the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in the minimum volume of acetone /?, evaporate to 


dryness on a water-bath and record new spectra using the 
residues, 

B. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 30 mg of the substance to be examined 
in the mobile phase and dilute to 10 mL with the mobile 
phase. 

Reference solution (a) Dissolve 30 mg of droperidol CRS in the 
mobile phase and dilute to 10 mL with the mobile phase. 
Reference solution (b) Dissolve 30 mg of droperidol CRS and 
30 mg of benperidol CRS in the mobile phase and dilute to 
10 mL with the mobile phase. 

Plate TLC silica gel GFm plate R. 

Mobile phase acetone R, methanol R (10:90 V/V), 

Application 10 |iL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 10 mg in 5 mL of anhydrous ethanol R. 

Add 0.5 mL of dinitmbenzene solution R and 0.5 mL of 2 M 
alcoholic potassium hydroxide if, A violet colour is produced 
and becomes brownish-red after 20 min. 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool, add 1 mL 
of water R > 0.05 mL of phenolphthakin solution R1 and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter. To a freshly prepared mixture of 0.1 mL of 
alizarin S solution R and 0.1 mL of zirconyt nitrate solution if, 
add 1.0 mL of the filtrate. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow* and 
the blank is red. 

TESTS 

Appearance of solution 

The solution is clear (2.2,1) and not more intensely coloured 
than reference solution BY 5 (2.2,2, Method II). 

Dissolve 0.20 g in methylene chloride R and dilute to 20.0 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions 
immediately before use. 

Test solution Dissolve 0.10 g of the substance to be examined 
in dimethylfomtamide R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 2.5 mg of droperidol CRS and 
2.5 mg of benperidol CRS in dimethylformamide R and dilute 
to 100.0 mL with the same solvent. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100,0 mL with dimethylformamide R . Dilute 5.0 mL of this 
solution to 20,0 mL w T ith dimethylformamide R. 

Column: 

— size: l = 0.10 m, 0 = 4,6 mm; 

— stationary' phase: base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

—- mobile phase A: acetonitrile R: 
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— motile phase B: 10 g/L solution of mrabutylammonium 
hydrogen sulfate Rl; 


Time 

Mobile phut A 

Mobile ph m B 

(min) 

(per cent V/V) 

{percent V/V) 

0 15 

0 + 40 

LOO+ 60 

15-20 

40 

60 

20 - 25 

40 + 0 

60+100 


Flow rate 1.5 mUmin. 

Detection Spectrophotometer at 275 nm. 

Injection 10 pL. 

Relative retention With reference to droperidol (retention 
time = about 7 min): impurity A = about 0,2; 
impurity B = about 0,85; benperidol “ about 0,9; 
impurity C = about 0.95; impurity- D = about 1,2; 
impurity E = about 1.5, 

System suitability: reference solution (a): 

— resolution: minimum 2,0 between the peaks due to 
benperidol and droperidol. 

Limits: 

— impurities A, B, C, D, E: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0,25 per cent); 

— unspecified impurities: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,10 per cem); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,5 per cent)i 

— disregard limit: 0,2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy- me tab (2, 4.8) 

Maximum 20 ppm. 

1.0 g complies with test D. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R 

Loss on drying {2,2,31) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C 

Sul fa ted ash {2.4.14) 

Maximum 0,1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R. 
Using 0.2 mL of naphtholbenzein solution R as indicator, 
titrate with Q, I A! perchloric add until the colour changes 
from orange-yellow- to green. 

1 mL of 0, / Af perchloric add is equivalent to 37.94 mg 
of 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A f B, C, D, E. 



A. HI ,2,3,6*tetrahydropyridin-4-yl)-1,3^ii!iydro-2//- 
bcnrimidazol-2-one, 



B. H l-[4-(2-fluorophenyl)-4-oxobutyl] -1,2,3,6- 
tetrahydropyridin-4-yl] -1,3-dihydro-2//-benzimidazol*2*one, 



C, 1 -|4-(4-fluoropheny 1) -4-oxobuty 1] -4-(2-oxo-2,3-dihydro- 
l//-bcn 2 imklazobUyI)pyridinium chloride, 



D, (!J?5)~1 '■[4-(4-fluorophenyl)-4-oxobutyl]-4-(2-oxo-2,3- 
dihydro-1 //-benzimidaxoM -yl)-l ,2,3,6-tetrahy dropyri dine 
1-oxide, 



E, l-{l-[4-[4-[4-(2-oxo-2,3-dihydro-iff-benzimidazol- 1-yl)- 
3,6-dihy dropyridin-1 (2H)-y 1] -1 -oxobu tyi] phenyl] - i A 3,6- 
tetrahydropyTidin^-y!]-1,3-dihydro-2/f-beimmidazoh2*one. 

___ PhE* 
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Drospirenone 

(Pfu Eur * monograph 2404) 



C 24 H 30 O 3 366,5 67392-87-4 

Action and use 

Aldosterone receptor antagonist. 

Ph&r _ _ _____ 

DEFINITION 

3-Oxo-6oJi7 or, 15a,16a-tetrahydro-3 'H } 3 ft H- 

dicy clopropa [ 6 ,7:15,1 6 ] -17 Of- prcgn- 4-en-21,17-carbolac tone. 

Content 

98.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride* soluble in methanol, sparingly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Specific optical rotation (sec Tests)* 

B. Infrared absorption spectrophotometry (2,2.24). 

Comparison drospirenone CRS. 

TESTS 

Specific optical rotation (2,2,7) 

-193 to -187 (dried substance). 

Dissolve 0.100 g in methanol R and dilute to 30.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2*2.29), 

Solvent mixture acetonitrile R, water R (50:50 VIV). 

Test solution Dissolve 30.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with the solvent mixture. Use L0 mL of this 
solution to dissolve the contents of a vial of drospirenone 
impurity E CRS * 

Reference solution (h) Dilute LG mL of the test solution to 
100.0 mL with the solvent mixture* Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 30.0 mg of drospirenone CRS in 
the solvent mixture and dilute to 50*0 mL with the solvent 
mixture. 

Reference solution (d) Dissolve 3 mg of drospirenone for peak 
identification CRS (containing impurity A) in the solvent 
mixture and dilute to 5,0 mL with the solvent mixture. 
Column: 

— size: l - 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsdyl silica gel for 
chromatography R (3 pm); 


— temperature: 35 °C. 

Mobile phase: 

— mobile phase A : water Rj 

— mobile phase B: acetonitrile if; 


Time 

(min} 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 2 

63 

37 

2 - 16 

63 + 52 

y? 4 46 

£6 - 23 

52 

46 

23-31 

52-* 20 

46 + 80 

11 - 39 

20 

60 


Flow rate 1 .0 mlVmin. 

Detection Spectrophotometer at 245 nm* 

Injection 10 pL of the test solution and reference 
solutions (a), (b) and (d). 

Identification of impurities Use the chromatogram supplied 
with drospirenone for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity A; use the chromatogram 
obtained with reference solution (a) to identify the peak due 
to impurity E* 

Relative retention With reference to drospirenone (retention 
time = about 22 min): impurity E = about 1 . 1 ; 
impurity A = about L2, 

System suitability: reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
drospirenone and impurity E, 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 0.5; 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) {0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0,10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.3 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2*2*52) 

Maximum 0.5 per cent, determined on 1 *000 g by drying in 
an oven at 105 U C for 3 h, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (c). 

Calculate the percentage content of taking into 

account the assigned content of drospirenone CRS * 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
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impurities for demonstration of compliance. See also 5.10. 
Cotnroi of impurities in substances for pharmaceutical use): B, C> 
A F> F, Gj H m h fc 




F, 15P-mediyi-3-oxo-6a,7a-dihydro-3 '/f-cydopropa [6,7]- 
17 a-pregn-4-ene-21,17 -carbol actone (3 *- 16- 
secodrospirenone). 


A, 3-oxo-1 Sot, L 6a-dihydro-3 '/Fcydopropa [ 15,! 6]-17a-pregn- 
4-ene-21,17-carbolacione 
(6,7-desmethylenedrospi ren one), 



B. 7j3-(hydrox>methyl)-3-oxo-l5s£ ) I6it-dihydro-3'//- 
cyclopropaE 15,16]-1 7c£-pre$pv4-ene-2 1,17-carbo lactone 
(7[}-hydroxymethyl derivative),, 



G. 6oc,7oc, 15a, 16a-tetrahydro-3 7/,3 n H - 

dicyc)oprapa[6>7; 15,16]androst-4-ene-3,17~dione (17-keto 
derivative). 



D, 3-oxo-15ot, 16a-dihydro-3 'H-cydopropa[ 15,16]-! 7 a- 
pregna-4,6-diene-21,17-carbolactone (A6-drospirenone). 



E. 3 -oxo- 6a, 7 a, 15a 3 16a-te tra hydro- 3' H , 3 " H 

dicyclopropa [6,7:15,16] pregn-4-ene-21,17-car bolactone 
(17 -epidrosp ire none), 



G. 7p-(chloromethyl)-3-oxo-15a, 16a-dihydro-3 f H- 

cyclopropa[ 15,16]-17a-pregn-4-ene-21,17-carbolactone 
(3 '-ch loro-3 ; ,6-secodrospin:none), 



H. 7 p- (chloromethyl)-3-oxo-15a, 1 tia-dihydro^ 3' H - 
cyclopropaf 15,! 6]pregn-4-ene-21,17-carbolaaonc 
(3 '-chlor o-3 # , 6-seco-17 -epidrospire none), 



1 . 7 P- (h y droxymethyl) - J 5 a, 16 a-dihy dro-3 *H- 
eye lopropa 115,16] -17 a-pregna- 3,5-diene-21,17- 
carbol actone (7fi-hydroxymediyldiene derivative), 



K. 3-oxo-6p,7p J 15a,16a-teTraliydro-3'/f,3 1 '^- 
dicyclopropa[6,7:15,16]-l 7a-pregn-4-ene-21,17- 
carbolactone (6ot,7a-drospirenone), 

___ PhEtr 
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Duloxetine Hydrochloride 

(Ph Em monograph 2594) 



Action and use 

Inhibition of 5HT and noradrenaline uptake; antidepressant 

Ph Fur ___ 

DEFINITION 

(35)-JV-Methyl-3-(naph th a I en-1 -y loxy )-3- (thioph en- 2- 
y 1) propan- 1-amine hydrochloride. 

Content 

97,5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Sparingly soluble in water* freely soluble in methanol* 
practically insoluble in hexane. 

IDENTIFICATION 

Carry out either tests A, B, D or tests B, C 5 D, 

A. Specific optical rotation (2.2,7); 4- 119 to -f 127 (dried 
substance). 

Dissolve 0.250 g in methanol R and dilute to 25.0 mL with 
the same solvent. Examine within 30 min of preparing the 
solution. 

B. Infrared absorption spectrophotometry {2.2.24). 

Comparison duloxetine hydrochloride CRS. 

C. Enantiomeric purity (see Tests). 

D. Dissolve 25 mg in 5 mL of methanol R. The solution gives 
reaction (a) of chlorides (2. 3.1). 

TESTS 

Enantiomeric purity 

Liquid chromatography (2.2.29). 

Test solution Dissolve 5.0 mg of the substance to be examined 
in the mobile phase and dilute to 100,0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
200,0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of duloxetine 

impurity A CRS and 5 mg of the substance to be examined in 

100.0 mL of the mobile phase. 

Column: 

— size: l = 0.25 m s 0 = 4.6 mm; 

— stationary phase : silica gel QD for chiral separations R 
(5 pm); 

- — temperature: 40 C. 

Mobile phase Add 2.0 mL of dkthylamine R to 1000 mL of a 
mixture of 17 volumes of 2-propanol R and 83 volumes of 
hexane R. 

Flow rate 1.0 mUmin, 

Detection Spectrophotometer at 230 nm. 

Injection 20 |_iL. 


Relative retention With reference to duloxetine (retention 
time = about 7 min): impurity A = about 1.3. 

System suitability: 

-— resolution: minimum 3.5 between the peaks due to 

duloxetine and impurity A in the chromatogram obtained 
with reference solution (b); 

— signal-to-noise ratio: minimum 10 for die principal peak in 
the chromatogram obtained with reference solution (a). 

Limit : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). 

Related substances 

Liquid chromatography (2,2.29), Cany out the test protected 
from light. Prepare the solutions immediately before use , 

Solvent mixture acetonitrile Rl, water R (25:75 VfV). 

Test solution (a) Dissolve 20 mg of the substance to be 
examined in 200.0 mL of the solvent mixture. 

Test solution (b) Dissolve 50.0 mg of the substance to be 
examined in 100.0 mL of the solvent mixture. Dilute 1,0 mL 
of the solution to 10.0 mL with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 20 mg of duloxetine for system 
suitability CRS (containing impurity F) in the mobile phase 
and dilute to 200,0 mL with the mobile phase. In order to 
prepare impurities C and D in situ* heat the solution at 60 C 
for 1 h (solution containing impurities C* D and F). 

Reference solution (c) Dissolve 50,0 mg of duloxetine 
hydrochloride CRS in 100.0 mL of the solvent mixture. Dilute 
1.0 mL of the solution to 10.0 mL with the solvent mixture. 
Column: 

— size: l - 0.15 m, 0 = 4.6 mm; 

— stationary phase : spherical octylsilyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 40 °C, 

Hexanesulfonate solution Dissolve 10.3 g of sodium 
hexanesulfonate monohydrate for ion-pair chromatography R in a 
solution prepared as follows and dilute to 1000.0 mL w T ith 
the same solution: dissolve 2.9 g (1.7 mL) of phosphoric 
acid R in 900 mL of water R t adjust to pH 2.5 with dilute 
sodium hydroxide solution R and dilute to 1000 mL with 
water R. 

Mobile phase acetonitrile Rf propanol R, hexanesulfonate 
solution (13:17:70 VlVlV). 

Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Run time 2.5 times the retention time of duloxetine. 
Identification of impurities Use the chromatogram supplied 
with duloxetine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities C, D and F. 

Relative retention With reference to duloxetine (retention 
time = about 16 min): impurity C = about 0.4; 
impurity D = about 0.5; impurity F = about 1.1. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurities C and D; 

— peah-io-valky ratio: minimum 4.0, where H p = height 
above the baseline of the peak due to impurity F and 
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H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
dtiloxetine. 

Limits: 

— impurity F: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,4 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit : 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2. 4. 8) 

Maximum 10 ppm. 

Solvent methanol R. 

0.250 g complies with test H. Prepare the reference solution 
using 250 pL of had standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1 .000 g by drying in 
an oven at 105 C for 3 fa. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of CigH^ONOS taking 
into account die assigned content of duloxetine 
hydrochloride CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, R 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): B, C } 

A H, G 



A. (3/?) - A/-me th y 3-(naphthal en- 1 -yloxy)-3-(thiophen-2- 
■y 1 ) propan -1 -amine, 




C 4-[(Ii?S)-3-(mechylamino}-l-(thiophen-2- 
yOpropyl] napbthalcn -1 -ol s 



D. naphthaten-l«ol, 



E, 2- [(1 RS ) -3 - (methyiam ino)-1 - (thiophen- 2- 
yl) propyl ] naphthalem 1 -olj 



R (3S)-/V-mcthyl-3-(naphthalen-l-ybjty)-3-(thtophen*3* 
y l)prop am 1 -amin e, 



G. 1-flu oronapfathal.cn e. 


Pit Be 


Dutasteride 



* 

* 

* . 


It 

it 

* 


C a rH3oF6N 2 0 2 528.5 164656-23-9 

PtiEtr _—____ 

DEFINITION 

Ar-[2,5-Bis(trifiuoromethyl)phenyl] -3-oxo-4-aza-5tf-androst-1 - 
ene-17 J3-carboxam ide. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or pale yellow powder. 


B. (1 S)-3-(methylamino)-l -(thiophen-2-yl)propan- l-ol 3 
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Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride* soluble or sparingly soluble in anhydrous ethanol. 

IDENTIFICATION 

A. Specific optical rotation (see Tests), 

B. Infrared absorption spectrophotometry (2,2.24), 
Comparison dutasteride CRS , 

TESTS 

Specific optical rotation (2, 2,7) 

+ 33,0 to + 39.0 (anhydrous substance). 

Dissolve G.1Q0 g in anhydrous ethanol R and dilute to 
20.0 mL with the same solvent. 

Related substances 

A, Liquid chromatography (2.2.29), 

Solvent mixture water for chromatography R, acetonitrile RI 
(40:60 VIV). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of dutasteride for system 
smtability CRS (containing imp unties A, B, C* E, F 5 G, H 
and I) in the solvent mixture and dilute to 10 mL with the 
solvent mixture. 

Reference solution (c) Dissolve 50.0 mg of dutasteride CRS in 
the solvent mixture and dilute to 100,0 mL widi the solvent 
mixture. 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature : 35 G- 

Mobile phase Mix 0.25 volumes of trifluoroacetic acid jR, 

480 volumes of water for chromatography R and 520 volumes 
of acetonitrile RJ. 

Float rate 1.0 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of the test solution and reference solutions (a) 
and (b). 

Run time 1.6 times the retention time of dutasteride. 
Identification of impurities Use the chromatogram supplied 
with dutasteride for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B ? C 3 E, F and G. 
Relative retention With reference to dutasteride (retention 
time = about 36 min): impurity A = about 0.10; 
impurity B - about 0,11; impurity C = about 0,4; 
impurity E - about 0,9; impurity F = about 1.1; 
impurity G = about 1.2, 

System suitability: 

— resolution: minimum 1.5 between the peaks due to 
impurity E and dutasteride and minimum L5 between 
the peaks due to impurities A and B in the 
chromatogram obtained with reference solution (b); 

— signaLto-noise ratio : minimum 30 for the peak due to 
dutasteride in the chromatogram obtained with 
reference solution (a). 


Calculation of percentage contents: 

— correction factors: multiply the peak areas of the 
following impurities by the corresponding correction 
factor: impurity B = 0,7; impurity F = 3.0; 

— for each impurity, use the concentration of dutasteride 
in reference solution (a). 

Limits: 

— impurity F: maximum 0.4 per cent; 

— impurities E> G: for each impurity, maximum 
0.3 per cent; 

— impurities A } C: for each impurity, maximum 
0.2 per cent; 

-— impurity B: maximum 0.15 per cent; 

— unspecified impurities: for each impurity y maximum 
0.10 per cent; 

— reporting threshold: 0.05 per cent. 

B. Liquid chromatography (2,2.29) as described in test A for 
related substances with the following modifications. 

Column: 

— rise: / = 0.15 m, 0 = 4.6 mm; 

— stationary phase: phenyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase water for chromatography /?, acetonitrile Rl 
(20:80 VIV). 

Injection 10 pL of the test solution and reference solutions (a) 
and (b). 

Run time 5 times the retention time of dutasteride. 
Identification of impurities Use the chromatogram supplied 
with dutasteride for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities H and I. 

Relative retention With reference to dutasteride (retention 
time - about 4 min): impurity H = about 3.4; 
impurity I - about 3.9. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities H and I. 

Calculation of percentage contents: 

— for each impurity* use the concentration of dutasteride 
in reference solution (a). 

Limits : 

— impurity I: maximum 0.5 per cent; 

— impurity H: maximum 0.3 per cent; 

— unspecified impurities eluting after dutasteride: for each 
impurit> r * maximum 0.10 per cent; 

— reporting threshold: 0.05 per cent. 

Limit : 

— total for tests A and B: maximum 1 5 per cent. 

Water (2.5.32) 

Maximum 0,2 per cent, determined on 0.100 g using the 
evaporation technique: 

— temperature: 180 C; 

— hearing time: 4 min. 

Sul fated ash (2A. 14) 

Maximum 0.1 per cent, determined on LO g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2,2.29) as described in test A for 
related substances with the following modification. 

Injection 10 pL of the test solution and reference solution (c). 
Calculate the percentage content of taking 

into account the assigned content of dutasteride CRS. 
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IMPURITIES 

Specified i mpuritm A, B, C, E, F, G, H, I 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substmtees for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): D. 



F. N- [2,5-bis (trifluoromethy 1) phenyl]-1 a-chloro-3-oxo*4-aza- 
5a-andro$iane-17j3-carboxainide, 




A* 3-oxo-4-axa-52-androsi-1 -ene-17^-carboxylic acid* 



B. AvJV-dimethyl-3-oxo-4-aza-5a-androst-1 -ene- i 7fl- 
carboxamide, 



C. ethyl 3-oxo-4-aza-5o(-androst-I-ene-l7(3-carboxylate, 



D. N- [2 ,5-bis (tri fl uonomethyl)phenylJ - 3-oxcn4-azaandrost- 
1,5-dicne-17x-carboxamide, 



G. N- [2,5*bis{ trifluoromethyi) phe nyl] -3-oxc^4-aza an dros t- 
1,5-dienc- l7p-carboxamide, 



H. N- (2,5-bis{trifluorometh>1)phenyl]-3-oxo-4-[3-oxo-4-aza- 
Sx-androst-1 -ene-17a-carbonyl]-4-aza-5s-androst-1 -ene-17 J3- 
carboxamide (dutasteride dimer I), 



I. A/-f2,5-bisCtrifluoromethyl)pheny]]-3-oxo-H3-oxQ-4-aza- 
5a-androst-1 -ene-17(3*caibonyl]-4-a2aox-androsi- 1-ene-l 7(3- 
carboxamide (dutasteride dimer 2). 

___ fli&r 


E. N- 1 2 ,5-b is (trifluoro me thy 1) phenyl] - 3-oxo-4-aza-5 1 - 
androst-1 -ene-17*-carboxamidc, 
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Dydrogesterone 

(Ph. Eur. monograph 2357) 



C 21 H 2S G 2 312.5 152-62-5 

Action and use 

Progestogen. 

Preparations 
Dydrogesterone Tablets 

PhEtM __ _ _ 

DEFINITION 

9p ? 105£-Pregna-4,6-diene-3,20-dione. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone, sparingly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2*24), 

Comparison dydrogesterone CRS. 

TESTS 

Specific optical rotation (2,2.7) 

—469 to -485 (dried substance), measured at 25 °C. 
Dissolve 0.100 g in methylene chloride R and dilute to 
20.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution (a) Dissolve 50,0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 3,0 mg of dydrogesterone 
impurity A CRS in the mobile phase and dilute to 20,0 mL 
with the mobile phase. Dilute 1.0 mL of this solution to 
100,0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 10 mg of the substance to be 
examined in 10 mL of reference solution (a). 

Reference solution (d) Dissolve 10 mg of the substance to be 
examined in 30 mL of ethanol (96 per cent) R . Add 1 mL of a 
8.4 g/L solution of sodium hydroxide R and heat at 85 C for 
10 min. Cool to room temperature, add 1 mL of a 20.6 g/L 
solution of hydrochloric acid R> add 20 mL of acetonitrile R> 

2 mg of dydrogesterone impurity B GRS> dilute to 100 mL with 
water R and mix. This solution contains dydrogesterone and 
impurities B and C. 


Reference solution (e) Dissolve 20.0 mg of dydrogesterone CRS 
fo the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Column: 

— sice: / = 0.15 m, 0 = 4.6 mm; 

-— station ary phase : spherical end-capped octadecylsilyl silica gel 
for chromatography R (3 pm); 

— temperature: 40 J C. 

Mobile phase acetonitrile jR, ethanol (96 per cent) R, water R 
(21:25:54 VfV/V). 

Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 280 nm and at 385 nm. 
Injection 10 pL of test solution (a) and reference solutions (a), 
(b), (c) and (d). 

Run time Twice the retention time of dydrogesterone. 

Relative retention at 385 nm With reference to dydrogesterone 
(retention rime = about 13 min): impurity A = about 0,9. 
Relative retention at 280 nm With reference to dydrogesterone 
(retention rime = about 13 min): impurity B - about 1.1; 
impurity C - about l .2. 

System suitability: 

— resolution at 255 nm: minimum 1.1 between the peaks due 
to impurity A and dydrogesterone in the chromatogram 
obtained with reference solution (c); 

— resolution at 280 run: minimum 4.5 between the peaks due 
to dydrogesterone and impurity' B and minimum 1,5 
between the peaks due to impurity B and impurity C in 
the chromatogram obtained with reference solution (d). 

Limits: 

- impurity A at 385 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— impurity B at 280 nm: not more than 1.5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent); 

- impurity C at 280 nm: not more than 3 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— unspecified impurities at 280 nm: for each impurity, not 
more chan the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total at 280 nm: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,5 per cent); 

— disregard limit at 280 nm: 0.5 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 C C for 3 h. 

Sulfate d ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Detection Spectrophotometer at 280 nm. 

Injection Test solution (b) and reference solution (e). 

Calculate the percentage content of C 2 ]H 2S 0 3 from the 
declared content of dydrogesterone CRS. 

IMPURITIES 

Specified impurities A, B, C 




2017 


Ebastine 1-849 



A. 9 p 3 1 Oa-pregna - 4 * 6 , 8 ( 14 ) -trienc- 3,20-dione, 



B. pregna-4,6-diene-3,20-dkme. 



C. 9p,IGa,172-pregna-4 3 6-diene-3,20-dione. 


fflfur 


Ebastine 

(Ph. Eur. monograph 2015) 



C 32 HjJSf0 2 469.7 90729-43-4 


Action and use 

Histamine Hj receptor antagonist; antihistamine. 

PTtEif ___ 

DEFINITION 

1-[ 4- (1,1 -Dimethy lethyl)pheny 1] -4- [4- 
(dipheny lm ethoxy) p iperidin-1 -y 1] butan-1 -one. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water* very soluble in methylene 
chloride, sparingly soluble in methanol. 

mp 

About 86 °C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 
Comparison Ph Eur. reference spectrum of ebastine. 


TESTS 

Related substances 

Liquid chromatography (2 2.29). Keep the solutions protected 
from light . 

Solution A Mix 65 volumes of acetonitrile R and 35 volumes 
of a 1.1 g/L solution of phosphoric acid R adjusted to pH 5.0 
with a 40 g/L solution of sodium hydroxide R. 

Test solution Dissolve 0.125 g of the substance to be 
examined in solution A and dilute to 50.0 mL with the same 
solution. 

Reference solution (a) Dissolve 5.0 mg of ebastine 
impurity C CRS and 5.0 mg of ebastine impurity D CRS in 
solution A and dilute to 20.0 mL with the same solution. 
Dilute 1.0 mL of the solution to 100.0 mL with solution A. 
Reference solution (h) Dilute 1.0 mL of the test solution to 
100.0 mL with solution A. Dilute 1.0 mL of this solution to 
10.0 mL with solution A. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm, 

■— stationary phase ; nitrile silica gel for chromatography R 
(5 pm). 

A iobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a U g/L solution of phosphoric acid R adjusted to pH 5.0 
with a 40 g/L solution of sodium hydroxide R, Ad just the 
percentage of acetonitrile to between 30 per cent VIV and 
40 per cent VfV so that the retention time of ebastine is 
about 110 min. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL. 

Run time 1.4 times the retention time of ebastine. 

Relative retention With reference to ebastine: 
impurity A = about 0.04; impurity 7 B = about 0.05; 
impurity D = about 0.20; impurity C = about 0.22; 
impurity F = about 0.42; impurity G “ about 0.57; 
impurity' E = about 1.14. 

System suitability': reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity D and impurity C. 

Limits: 

— impurities A, B, C 3 D, £, F> G: for each impurity* not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.1 per cent), 

— any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent), 

— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.4 per cent), 

— disregard limit ! 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Sulfates (14, IS) 

Maximum 100 ppm. 

Suspend 2,5 g in 25 mL of dilute nitric add R. Boil under a 
reflux condenser for 10 min. Cool and filter, 15 mL of the 
filtrate complies with the limit test for sulfates. 

Water (15,12) 

Maximum 0.5 per cent* determined on 0.500 g. 

Sulfa ted ash (2A. 14) 

Maximum 0.1 per cent, determined on 1.0 g. 





1-850 Econazole 


2017 


ASSAY 

Dissolve 0,350 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically {2.2.20). 

I mL of OJ M perchloric acid is equivalent to 46.97 mg 

Of 39^02- 

STORAGE 

Proteaed from light, 

IMPURITIES 




Econazole 

(Ph. Em. monograph 2049) 


*** 

* * 

* * 

* * 

*** 


ci 



C l3 H l5 C4N 2 0 381,7 27220-47-9 

Action and use 

Antifungal. 


A, Rl-H; diphenylmethanol (benzhydrol), 

B. R2-CH 3 : l-[4-(l 3 )-dimeihylethyl)phenyl]ethanone. 



C. 4-(diphenykn ethoxy) piperidine^ 



D, I (1 s 1 -di methy I ethyl) phenyl]-4- (44iydroxyp ip eridin-1 

yl)butan-l-one. 



E. l-[4-(l,I-dimethylpropyl)phenyl]-4-[4- 
(di phenylmethoxy) piperidin-1 -yljbutan-1 -one, 


o 



F. 1 -[4-(l,l -d ime thy lethyl) phenyl] -4- [dy-4- 

{di phenylmethoxy) -1 -oxidopiperidin- 1-yl] butan-1 -one. 


o 



G. l-[4-(L 1 -dimethylethyl)phenyl]-4-[rraws-4- 
(dipheny ImethoxyJ-Loxidopiperidin-1 -yl] butan-1 -one. 

_______ PtiEur 


PfrEur _____- 

DEFINITION 

1 - [ (2 RS) -2- [ (4-ChJ orob enzy i) oxy ] -2-( 2 , 4- 
dichlorophenvI)ethyl] -1 ff-imidazole. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, very soluble in ethanol 
(96 per cent) and in methylene chloride, 

IDENTIFICATION 

A. Melting point (2.2.14): 88 C to 92 C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Companion econazole CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0*100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of econazole for system 
suitability CRS (containing impurities A, B and C) in 
methanol R and dilute to 1,0 mL with the same solvent. 
Reference solution (b) Dilute 1 *0 mL of the test solution to 
20.0 mL with methanol R. Dilute 1.0 mL of this solution to 
25.0 mL with methanol R , 

Column: 

— size: l = 0.10 m, 0 - 4.6 mm; 

— stationary phase: base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: methanol R, 0*77 g/L solution of 
ammonium acetate R (20:80 ViV)\ 

— mobile phase B: methanol R y acetomtrik R (40:60 12/V); 


Time Mobile pha$e A Mobile phase B 

(min) _ (per eeitl V/V) _ (per cent V/V ) 

Q . 25 60 JO 40 90 

25 - 27 10 90 


Flowrate: 1.5 mUrnin. 
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Detection Spectrophotometer at 225 run. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with econazole for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B and G. 

Relative retention With reference to econazole (retention 
time = about 15 min): impurity A = about 0,2; 
impurity B = about 0*6; impurity C - about LI. 

System suitability: reference solution (a): 

— peak-to-vadey ratio : minimum 1.5, where Hp = height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
econazole* 

Lirniis: 

-— correction factor ,; for the calculation of content, multiply the 
peak area of impurity A by 1.4; 

— impurities A, B> G; for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent); 

—- unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0*3 per cent); 

— disregard Imiir. 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying {2.232) 

Maximum 0.5 per cent, determined on 1 *000 g by drying 
in vacuo at 60 X for 4 h. 

Sulfa ted ash (2.4.14) 

Maximum 0* 1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*300 g in 75 mL of anhydrous acetic acid R Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiomeuically (2*2.20). Carry' out a blank titration, 

1 mL of 0.1 M perchloric acid is equivalent to 38.17 mg of 
C i8 H 15 Cl 3 N 2 0. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities: A, B, C* 


a 



A. {1 RS) -1 - (2,4-dichl orophenyl) -2-( l H -im idazol -1 - 
yl) ethanol, 



B. (2/?£)-2-[(4-chlorobenzy 1)oxy]-2-C%4- 
dichlorop he ny 1) eth anamin e, 


ci 


ci 


XT’); 


and enantiomer 


V/> ci 


C 1 -{4-chlorobenzyl)-3-|(2/?«S)-2-[(4-chlorobcnzyl)oxy ]-2- 
(2,4-dichJoro phenyl)cihy l ] imi dazolium. 

__ _ PhEw 


Econazole Nitrate 

(Ph. Eur. monograph 0665) 



* 

* 

* 

* 

* 



and enantiomer . 


C ls H 16 Cl3N 3 0 4 444*7 24169-02-6 


Action and use 
Antifungal* 

Preparations 

Econazole Cream 
Econazole Pessaries 

Pti&t ____ 

DEFINITION 

1 - [ (2/?5) -2- [ (4-Chi oro be nzy l)oxy ] -2- (2,4- 
dkh!orophenyl)ethyl] -1 //-imidazole nitrate* 

Content 

99,0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in 'water, soluble in methanol, sparingly 
soluble in methylene chloride, slightly soluble in ethanol 
(96 per cent)* 

mp 

About 165 C, with decomposition. 

IDENTIFICATION 

Infrared absorption spectrophotometry (23.24). 
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Comparison econazole nitrate CRS . 

TESTS 

Related substances 

liquid chromatography (2.2.29), 

Test solution Dissolve 0,100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of econazole for system 
suitability CRS (containing impurities A, B and C) in 
methanol R and dilute to 1,0 mL with the same solvent. 
Reference solution (b) Dilute 1,0 mL of the test solution to 
20.0 mL with methanol R . Dilute 1.0 mL of this solution to 
25.0 mL with methanol R. 

Column : 

— size: I = 0.10 m, 0 = 4.6 mm; 

— stationary phase : base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: methanol R y 0.77 g/L solution of 
ammonium acetate R (20:80 VfVfe 

— mobile phase B: methanol R> acetonitrile R (40:60 VfV)\ 


Time Mobile phase A Mobile phase B 

(min) _ (per cent V/V) _ (per cent WV) 

0 * as 60 -> 10 40 -> 90 

25 ~ 27 10 90 


Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

Sulfated ash (2.4.14) 

Maximum 0*1 per cent, determined on LQ g. 

ASSAY 

Dissolve 0.400 g in 50 mL of anhydrous acetic add R . Titrate 
with 0. 1 M perchloric acid , determining the end-point 
potentiometrically (2.2.20), Carry out a blank titration. 

I mL of 0.1 At perchloric add is equivalent to 44.47 mg of 

C 1B H| 6 CIiNjG4. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities: A, B, C. 


ci 



A, (1 RS)-l -(2 J 4-didilorophenyi)-2-( 1 JLimidazol-L 
yl) ethanol, 


Flow rate L5 mL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 10 pL, 

Identification of impumies Use the chromatogram supplied 
with econazole for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify' the peaks due to impurities A, B and C. 

Relative retention With reference to econazole (retention 
time = about 15 min): impurity A = about 0,2; 
impurity B - about 0,6; impurity' C - about 1.1. 

System suitability: reference solution (a): 

— peak-to-vaUey ratio: minimum 1.5, where H p - height 
above the baseline of the peak due to impurity C and 
H v — height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
econazole. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity' A by 1,4; 

— impurities A, B , C: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0,3 per cent); 

— disregard limir. 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
{0.05 per cent); disregard the peak due to the nitrate ion 
at the beginning of the chromatogram. 



and enantiomer 


B. (2RS) -2-[(4-chJorobenzyl)oxy] -2-(2,4- 
dichloroph eny 1) ethanamme. 


Cl 



G. 1 *C4-chlorobenzyl)-3-[( 2R5)-2-[{4<hlorobenzyl)oxy]*2- 
(2,4-dichlo rophenyl)ethyl] imidazo lium. 

___ PhEut 
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Edetic Acid 1-853 


Edetic Acid 

(Ph, Eur, monograph 1612) 




CO a H 


HQjC^N, 


H C0 2 H 


HOjC 


J 


Ci 0 H| 6 N 2 O s 292.2 6000-4 

Action and use 

Chelating agent. 

PhBr _ _ ___ 

DEFINITION 

(Ethylenedinitrilo)tetraacedc add. 

Content 

98.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

White or almost white,, crystalline powder or colourless 
crystals. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification A. 

Second identification B, C, 

A. Infrared absorption spectrophotometry (2,2.24). 

Preparation Discs, after drying the substance to be examined 
in an oven at 100-105 C for 2 h. 

Comparison sodium edetate R, treated as follows: dissolve 
0.25 g of sodium edetate R in 5 mL of water R, add 1.0 mL of 
dilute hydrochloric acid R, Filter, wash the residue with 
2 quantities, each of 5 mL, of water R and dry the residue in 
an oven at 100-105 X for 2 h. 

B. To 5 mL of water R add 0.1 mL of ammonium thiocyanate 
solution R and 0,1 mL of ferric chloride solution Rl and mix. 
The solution is red. Add 0.5 mL of solution S (see Tests). 
The solution becomes yellowish. 

C. To 10 mL of solution S add 0.5 mL of calcium chloride 
solution R. Make alkaline to red litmus paper R by the addition 
of dilute ammonia R2 and add 3 mL of ammonium oxalate 
solution R< No precipitate is formed. 

TESTS 
Solution S 

Dissolve 5.0 g in 20 mL of dilute sodium hydroxide solution R 
and dilute to 100 mL with water R. 


Reference solution Dissolve 40.0 mg of nitrihtriacetic acid R in 
the solvent mixture and dilute to 100.0 mL with the solvent 
mixture. To 1.0 mL of the solution add 0,1 mL of the test 
solution and dilute to 100.0 mL with the solvent mixture. 
Column: 

— sizer. I = 0.10 m, 0 - 4.6 mm, 

— stationary phase: spherical graphitised carbon for 
chromatography R1 (5 pm) with a specific surface area of 
120 m 2 /g and a pore size of 25 nm, 

Mobile phase Dissolve 50.0 mg of ferric stdfate pentahydrate R 
in 50 mL of 0.5 Af sulfuric acid and add 750 mL of water R. 
Adjust to pH 1.5 with 0.5 Af sulfuric acid or / Af sodium 
hydroxide) add 20 mL of ethylene glycol R and dilute to 
1000 mL with water R. 

Flow rate 1 nvL/min. 

Detection Spectrophotometer at 273 tun. 

Infection 20 pL; filter the solutions and inject immediately. 

Run time 4 times the retention time of the iron complex of 
impurity A, 

Retention time Iron complex of impurity A = about 5 min; 
iron complex of edetic acid = about 10 min. 

System suitability: reference solution: 

— resolution: minimum 7 between the peaks due to the iron 
complex of impurity A and the iron complex of edetic 
acid, 

— signal-to-noisc ratio : minimum 50 for the peak due to 
impurity A. 

Limit 

— impurity A\ not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0,1 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

To 10 mL of solution S add 8 mL of nitric add R and stir for 
10 min. A precipitate is formed. Filter and w r ash the filter 
with water R. Collect the filtrate and the washings and dilute 
to 20 mL with water R . Dilute 10 mL of this solution to 
15 mL with water R. 

Iron (2.4.9) 

Maximum 80 ppm. 

Dilute 2.5 mL of solution S to 10 mL with water R and add 
0.25 g of calcium chloride R before adding the thiaglycodic 
add R, Allow to stand for 5 min. Also add 0.25 g of calcium 
chloride R to the standard. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test F, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Sul fated ash ( 2.4.14) 

Maximum 0.2 per cent, determined on 1,0 g. 


Appearance of solution 

Solution S is dear (2.2.1 ) and colourless (2.2.2, Method II). 

Impurity A 

Liquid chromatography (2.2.29). Carry out the test protected 
from light. 

Solvent mixture Dissolve 10.0 g of feme sulfate pentahydrate R 
in 20 mL of 0.5 Af sulfuric add and add 780 mL of water R. 
Adjust to pH 2,0 with / Af sodium hydroxide and dilute to 
1000 mL with water R. 

Test solution Dissolve 0.100 g of the substance to be 
examined in 1.0 mL of / Af sodium hydroxide and dilute to 
25.0 mL with the solvent mixture. 


ASSAY 

Dissolve 0.250 g in 2,0 mL of dilute sodium hydroxide 
solution R and dilute to 300 mL with water R. Add 2 g of 
hexamethylenetetramine R and 2 mL of dilute hydrochloric 
add R. Titrate with 0.1 M zinc sulfate using about 50 mg of 
xylene! orange triturate R as indicator. 

I mL of 0. / Af zinc sulfate corresponds to 29.22 mg 
of Ck)H 1 &N 2 OS* 

STORAGE 
Protected from light. 
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IMPURITIES 


Specified impurities A 


COjH 


\ 

HOjC — 7 COjH 


A. nitrilotriacetic acid. 

PhEur 

Edrophonium Chloride 

(Pk. Eur. monograph 2106) 

* * * 

+ * 

* * 

***** 




HjC CHj 


CioHifcCINO 201.7 116-38-1 

Action and use 

Cholinesterase inhibitor. 

Preparation 
Edrophonium Injection, 

Pti£t* _______ 

DEFINITION 

N-Ethyl- 3 -hydroxy- A^N-dimethylanilinium chlori do. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, freely soluble in ethanol (96 per cent), 
practically insoluble in methylene chloride* 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison edrophonium chloride CRS< 

B. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2 y 
Method IT). 

Dissolve 0.5 g in water R and dilute to 25 mL with the same 
solvent. 

pH ( 2.2.3) 

4.0 to 5.0. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
10,0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg in water R and dilute to 
50.0 mL with the same solvent. 

Reference solution (a) Dissolve 10.0 mg of 3- 

dimethylammophenol R in acetonitrile R and dilute to 10.0 mL 

with the same solvent. 

Reference solution (b) Mix L0 mL of the test solution and 
1.0 mL of reference solution (a) and dilute to 100.0 mL with 


water R. Dilute 10*0 mL of this solution to 100,0 mL with 
miter R. 

Column: 

— size: l — 0,25 m, 0 - 4.6 mm, 

— stationary phase: styrene-divinylbensene copolymer R 
(8-10 pm). 

Mobile phase Mix 10 volumes of acetonitrile R and 90 volumes 
of a 7*7 g/L solution of tetramethylammemium bromide R 
previously adjusted to pH 3*0 with phosphoric arid R. 

Flow rate 1 mL/min, 

Detection Spectrophotometer at 28 i nm. 

Injection 20 pL, 

Run time Twice the retention tune of edrophonium. 

Relative retention With reference to edrophonium (retention 
time - about 3.8 min): impurity A = about 1.3* 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
edrophonium and impurity A. 

Limits: 

— impartty A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0,1 per cent), 

— arty other impurity: for each impurity, not more than the 
area of the peak due to edrophonium in the 
chromatogram obtained with reference solution (b) 

(0.1 per cent), 

— total: not more than 5 times the area of the peak due to 
edrophonium in the chromatogram obtained with 
reference solution (b) {0*5 per cent), 

— disregard limit. 0.5 times the area of the peak due to 
edrophonium in the chromatogram obtained with 
reference solution (b) {0.05 per cent). 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on l ,000 g by drying in 
a desiccator over diphosphorus pentoxide R at a pressure not 
exceeding 0.7 kPa for 24 h. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

Bacterial endotoxins ( 2 . 6 . 14 ) 

Less than 8.3 lU/mg* 

ASSAY 

Dissolve 0.150 g in 60 mL of a mixture of equal volumes of 
acetic anhydride R and anhydrous acetic arid R. Titrate with 
0.1 M perchloric arid , determining the end-point 
potenti ometrically (2.2 . 2&). 

1 mL of 0.1 M perchloric arid is equivalent to 20,17 mg 
ofC 10 H 16 ClNO. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities: A* 



\ 

ch 3 


A* 3-(dimethylamino)phenol, 

___ PhEur 
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Emedastine Fumarate 1-855 


Emedastine Fumarate 

(Emedastine Difumarate* Ph Ettr monograph 2242) 



HO i C X ^' C ° aH 


87233-62-3 


— stationary phase: ocradecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Dissolve 3,9 g of disodium hydrogen phosphate R 
and 2,5 g of sodium dodecyl sulfate R in water R and dilute to 
1000.0 mL with the same solvent. Adjust to pH 2.4 with 
phosphoric acid R. Mix 550 volumes of this solution with 
450 volumes of acetonitrile R. 

Flow rate 1.0 mlimin. 

Detection Spectrophotometer at 280 nm, 

Injection 10 of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of emedastine. 


Action and use 

Histamine H] receptor antagonist; antihistamine. 

PhEur __ _ ___ 

DEFINITION 

1 -(2-EthoxyethyI)-2-(4-methylhexahydro-1 H- 1,4-diazepin-1 - 
yl)-l //-benzimidazole bis [hydrogen (2E)-butenedioate). 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish powder. 

Solubility 

Soluble in water, sparingly soluble in anhydrous ethanol, very 
slightly soluble in acetone. 

It shows polymorphism (5. 9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison emedastine difumarate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in anhydrous ethanol R, evaporate to 
dryness and record new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is clear (2,2.1) and not more intensely coloured 
than reference solution Y* (2.2.2 t Method II). 

Dissolve 2.50 g in water R and dilute to 50 mL with the 
same solvent. 

pH (2.2.3) 

3.0 to 4.5. 

Dissolve 0.20 g in 100 mL of carbon dioxide-free water R. 

Related substances 

Liquid chromatography (2,2,29). 

Test solution Dissolve 10 mg of the substance to be examined 
in the mobile phase and dilute to 10 mL with the mobile 
phase. 

Reference solution (a) Dissolve 5 mg of emedastine 
impurity E CRS in the mobile phase and dilute to 25 mL 
with the mobile phase. 

Reference solution (b) Dissolve 10 mg of the substance to be 
examined in the mobile phase. Add 0.5 mL of reference 
solution (a) and dilute to 10 mL with the mobile phase. 
Reference solution (c) Dilute 5.0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Column: 

— size: l = 0,15 ra, 0 - 4.6 mm; 


Relative retention With reference to emedastine (retention 
time = about 18 min): fumaric arid = about 0.1; 
impurity A - about 0,2; impurity B - about 0,3; 
impurity C = about 0.5; impurity D — about 0,7; 
impurity E = about 0,9; impurity F = about 1,4. 

System suitability: reference solution (b): 

— peak-to-valley ratio: minimum 4, where H p — height above 
the baseline of the peak due to impurity E and 

Hr, = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
emedastine. 

Limits: 

— impurities A, C, D t E t F\ for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0,1 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (e) 
(0.2 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent); disregard the peak due to fumaric add. 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,200 g in 50 mL of glacial acetic acid R. Titrate 
with 0.1M perchloric acid? determining the end-point 
potentiometrically (2. 2. 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 26.73 mg 
Of 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 



A. 1 -(2-ethoxy ethyl)-1,3-dihydro-2//-bcnzimidazol-2-one s 
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B. R = Cl: 2-chIoro-l-(2-ethoxyethyl)-l//-benzimidazole, 
R R = NH-[CHJ 3 -NH-CH 3 : JV-[l-(2-ethoxyethyl)-l/f- 
b en zimi da zol- 2-yl] -iV'-meihylpropane-1,3 -diamine. 


R2 



C. RI = CH 2 -CH 2 OH, R2 = CH 3 : 2-[2- 
(4-methylhexahydro- 1/f-1,4-diazepin-1 -yl)-l //-benzimidazol- 
1-yl] ethanol, 

D. RI = CH=CH 2 > R2 = CH 3 : l-ethenyl-2- 
(4-methylhexahydro- 1/f- 1,4-diazepin-1 -yl)-1 H- 
benzimidazolc, 

E. Ri = CH 2 -CH 2 -0-C 2 H 55 R2 = H: l-(2-ethoxyethyl)-2- 
(hexahydro- IH- 1,4-diazepin-1 -yl)-!//-benzimidazole. 

_____ Ph fir 


Emetine Hydrochloride 
Pentahydrate 

(Ph. Eun monograph 0081) 



C 29 H42C1 2 N 2 0 4j 5H 2 0 644 


Action and use 

Antiprotozoal. 

Ph El ff ___ _ . - __ 

DEFINITION 

Emetine hydrochloride pentahydrate contains not less than 
98.0 per cent and not more than the equivalent of 
102.0 per cent of (2^3R>ilb5)-2-[[(li?)-6,7-dimethoxy- 
1,2,3,4-tetrahydroisoquinolm-l -yl]methyl}-3-ethyI“9,l 0- 
dimethoxy-1,3,4,6,7,11 b-h exahydro-2//-benzo [a ] quinolizine 
dihydro chlorides calculated with reference to the dried 
substance. 

CHARACTERS 

A white or slightly yellowish, crystalline powder, freely 
soluble in water and in alcohol. 

IDENTIFICATION 

First identification A y E 
Second identification B> C, D, E 


A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with emetine 
hydrochloride CRS. 

B. Examine the chromatograms obtained in the test for 
related substances in ultraviolet light at 365 nm. 

The principal spot in the chromatogram obtained with the 
test solution is similar in position, fluorescence and size to 
the spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 10 mg in 2 ml of dilute hydrogen peroxide 
solution R, add 1 mL of hydrochloric acid I? and beat* 

An orange colour develops. 

D. Sprinkle about 5 mg on the surface of 1 mL of 
sulfomolybdic reagent R2, A bright-green colour develops. 

E. It gives reaction (a) of chlorides (2,5.7), 

TESTS 
Solution S 

Dissolve 1,25 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2, /) and not more intensely coloured 
than reference solution Yg or BY 5 (2.2.2, Method Id). 

pH (2.2.5) 

Dilute 4 mL of solution S to 10 mL with carbon dioxide-free 
water R. The pH of the solution is 4,0 to 6,0. 

Specific optical rotation (2,2.7) 

Dissolve in water R a quantity of the substance to be 
examined corresponding to 1.250 g of dried substance and 
dilute to 25.0 mL with the same solvent. The specific optical 
rotation is -i- 16 to + 19, calculated with reference to the 
dried substance. 

Related substances 

Examine by thin-layer chromatography (2.2.27), using a 
TLC silica gel G plate R. Prepare the solutions immediately before 
use. 

Test solution Dissolve 50 mg of the substance to be examined 
in methanol R containing l per cent VIV of dilute ammonia R2 
and dilute to 100 mLwith the same solvent. 

Reference solution (a) Dissolve 50 mg of emetine 
hydrochloride CRS in methanol R containing 1 per cent VIV of 
dilute ammonia R2 and dilute to 100 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg oi isoemetine 
hydrobromide CRS in methanol R containing l per cent V!V of 
dilute ammonia R2 and dilute to 100 mL with the same 
solvent. Dilute 5 mL of this solution to 50 mL with 
methanol R containing 1 per cent ViV of dilute ammonia R2< 
Reference solution (c) Dissolve 10 mg of cephaeline 
hydrochloride CRS in methanol R containing I per cent VIV of 
dilute ammonia R2 and dilute to 100 mL with the same 
solvent. Dilute 5 mL of this solution to 50 mL with 
methanol R containing 1 per cent VIV of dilute ammonia R2 . 
Reference solution (d) Dilute 1 mL of reference solution (a) to 
100 mL with methanol R containing 1 per cent VIV of dilute 
ammonia R2. 

Reference solution (e) To 1 mL of reference solution (a) add 
1 mL of reference solution (b) and 1 mL of reference 
solution (c). 

Apply to the plate 10 pL of the test solution and each of 
reference solutions (a), (b), (c) and (d) and 30 jllL of 
reference solution (e). Develop over a path of 15 cm using a 
mixture of 0.5 volumes of diethylamine R> 2 volumes of 
water R y 5 volumes of methanol R s 20 volumes of ethylene 
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glycol monomethyl ether R and 100 volumes of chloroform R. 
Allow the plate to dry in air until the solvent has evaporated. 
In a well-ventilated fume cupboard, spray with chloroformk 
iodine solution R and heat at 60 5 C for 15 min. Examine in 
ultraviolet light at 365 nm, In the chromatogram obtained 
with the test solution, any spots corresponding to isoemetine 
and cephacline are not more intense than the spots in the 
chromatograms obtained with reference solutions (b) and (c) 
respectively ( 2,0 per cent); any spot, apart from the principal 
spot and the spots corresponding to isoemetine and 
cephacline, is not more intense than the spot in the 
chromatogram obtained with reference solution (d) 

(1.0 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (e) shows three dearly 
separated spots. 

Loss on drying { 2.2.32) 

11.0 per cent to 15,0 per cent, determined on LOO g by 
drying in an oven at 105 C for 3 h. 

Sulfa ted ash (2.4,14) 

Not more than 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.200 g in a mixture of 5.0 mL of 0,01 M 
hydrochloric add and 50 mL of alcohol R. Carry out a 
potentiometric titration {22.20), using 0.1 M sodium 
hydroxide. Read the volume added between the two points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 27.68 mg of 
C 29 H 4 lC ls^ 2 O 4 . 

STORAGE 

Store protected from light, 

__ PtrEur 


Enalapril Maleate 

(Ph, Bur monograph 1420) 



CwHmNA 492.5 76095-I6-4 

Action and use 

Angiotensin converting enzyme inhibitor. 


mp 

About 144 C. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison enalapril maleate CRS. 

TESTS 
Solution S 

Dissolve 0.25 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method 11), 
pH (22.J) 

2.4 to 2.9 for solution S. 

Specific optical rotation (2.2.7) 

-48 to -51 (dried substance), determined on solution S. 

Related substances 

Liquid chromatography (2,2,29), 

Buffer solution A Dissolve 2.8 g of sodium dihydrogen phosphate 
monohydrate R in 950 mL of water R '. Adjust to pH 2.5 with 
phosphoric add R and dilute to 1000 mL with water R, 

Buffer solution B Dissolve 2.8 g of sodium dihydrogen phosphate 
monohydrate R in 950 mL of water R, Adjust to pH 6,8 with 
strong sodium hydroxide solution R and dilute to 1000 mL with 
water R. 

Dissolution mixture Mix 50 mL of acetonitrile R1 and 950 mL 
of buffer solution A. 

Test solution Dissolve 30 mg of the substance to be examined 
in the dissolution mixture and dilute to 100.0 mL with the 
dissolution mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the dissolution mixture. 

Reference solution (h) Dissolve 3 mg of enalapril for system 
suitability CRS (containing impurity A) in the dissolution 
mixture and dilute to 10.0 mL with the dissolution mixture. 
Reference solution (c) Dissolve the contents of a vial of 
enalapril impurity mixture CRS (impurities B, C> D, E and H) 
in 1.0 mL of the dissolution mixture. 

Column: 

— size: l - 0.15 m, 0 = 4.1 mm; 

— stationary phase : styrene-divuiyibcnzene copolymer R (5 pm); 
- temperature: 70 *C. 

Mobile phase: 

— mobile phase A: mix 50 mL of acetonitrile R1 and 950 mL 
of buffer solution B; 

mobile phase B: mix 340 mL of buffer solution B and 
660 mL of acetonitrile Rl ; 


PfsEtt ________ 

DEFINITION 

(25) -1 * [ (2SJ-2- [[(16)-1 -(Eth oxy carb ony 1) -3- 

phenyIpropyI] amino]propanoyl]pyrroHdine -2 -carboxylic acid 

(Z)-butenedioate. 

Content 

98.5 per cent to 10L5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline pow f der. 

Solubility 

Sparingly soluble in water, freely soluble in methanol, 
practically insoluble in methylene chloride. It dissolves in 
dilute solutions of alkali hydroxides. 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-20 

95 * 40 

5 * 60 

20-25 

40 

60 


Flow rate \ .0 mLmin. 

Detection Spectrophotometer at 215 nm. 

Injection 50 pL, 

Identification of impurities: 

— use the chromatogram supplied with enalapril 

impurity mixture CRS and the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities B, C, D, E and H; 
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— use the chromatogram obtained with reference 
solution (b) to identify the peak due to impurity A. 

Relative retention With reference to enalapril (retention 
time == about 11 min); impurity C - about 0 . 2 ; 
impurity B = about 0 . 8 ; impurity A = about LI; 
impurity H = about 1.3; impurity E = about 1.5; 
impurity D = about 2.L 
System suitability, reference solution (b): 

— peak-to-wxlley ratio : minimum 10, where H p - height 
above the baseline of the peak due to impurity A and 
H v s= height above the baseline of the lowest point of the 
curve separating this peak from the peak due to enalapril. 

Limits: 

impurity At not more than the area of the principal peak 
in the chromatogram obtained with reference 
solution (a) (L0 per cent); 

— impurities B, C, D t E, H: for each impurity, not more than 
03 limes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(03 per cent); 

unspecified impurities : for each impurity, not more than 
0 * 1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

( 0.10 per cent); 

— sum of impurities other than A : not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (L0 per cent); 

— disregard limit. 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent); disregard the peak due to maleic acid. 

Heavy metals (2.4,8) 

Maximum 10 ppm, 

2,0 g complies with test C, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.231) 

Maximum l ,0 per cent, determined on 1 .000 g by drying in 
an oven at 105 C for 3 h. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.100 g in carbon dioxide-free water R and dilute to 
30 mL with the same solvent. Titrate with 0.1 M sodium 
hydroxide determining the end-point potentiometrically 
(2,2.20), Titrate to the 2 nd point of inflexion, 

! mL of 0. / Af sodium hydroxide is equivalent to 16.42 mg of 
C 24 H 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, H 

Other detectable impurities (the following substances would, if 
present at a sufficient lewd, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecificd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary 10 identify' these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities m substances for pharmaceutical use): F. G f 
I. 



A. (25M-((25)-2-[[( l/f)-l-(ethoxycarbonyl)-3- 
phcnylpropyt] amino] propanoyl] pyrrohdine-2-carboxylie add. 




h 3 c 


O—i H H 

-/ A 


COzH 

CH3 


B, (2S)-2-|[(15)-l~(c thoxy carb ony 1) -3- 
phenylpropyljamino]propanoic add. 


O^cSA-V* 

O—( H H CH 3 L J 
r a 


C. R - H: (25)-l-[(25}-2-[[( 15)-1 -carboxy-3- 
phcnylpropy l] amino j propanoyl] pyrrolidine-2 -carboxylic add, 

E, R = CH rCHz-CJU: (25)-l-((25)-2-[((l5)-3-phenyhl- 
[ (2phenylcthoxy) carbonyl] propyl] amino] propanoyl] 
pyrrobdine-2-carboxytic add, 

F R - C+Hq: (25)-1-[(25)-2-([(15)-l -(butoxycarbonyl)-3- 
phcnylpropyl]ammo]propanoyl]pyTTotidine-2-caiboxyiic add. 



D, ethyl (2S)-2-[(35,8a5)-3-methyM,4-dioxo- 
octahydropyrrolo[ 1,2-a]pyrazin-2~yl]-4“phenylbutanoate, 



G, (25)-2-[[(15)-3-cydohexyl-l - 
(ethoxycarbonyl)propyl]amino]propanoic acid, 

CXvx*>r 

Q—y H H CH S l_/ 

HyC—^ O 

H, (25)-1 -[(25)-2-[[( 1 S)-3-oydohexy(-1- 

(eth oxy carbonyl }propyl] amino] propanoyl] pyrro lidine-2- 
carboxylic acid, 



PhEur 


1. 1 H-imidazolc. 
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Enalaprilat Dihydrate 

(Ph. Eur. monograph 1749) 



2 H 2 0 


C is H 24 N 2 0 5 ,2H 2 G 384.4 84680-54-6 

Action and use 

Angiotensin converting enzyme inhibitor, 

PhEtr _ 

DEFINITION 

(2S)-l-[(2S)-2-[[( 1 S)-l -Carboxy-3- 

phenylpropyl] amino]propanoyl)pyrrolidine-2-carboxylic acid 
dihydrate* 

Content 

98,5 per cent to 101.5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Very slightly soluble or slightly soluble in water, sparingly 
soluble in methanol, practically insoluble in acetonitrile. 

It shows pseudopolymorphism (5.9). 

IDENTIFICATION 

A. Specific optical rotation (sec Tests)* 

B. Infrared absorption spectrophotometry (2*2.24). 

Preparation Mulls in liquid paraffin R. 

Comparison enalaprilat dihydrate CRS. 

If the spectra obtained show differences, expose the 
substance to be examined and the reference substance to a 
98 per cent relative humidity for 3 days using a chamber 
conditioned with a saturated solution of calcium sulfate R. 
Record new spectra. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method II), 

Dissolve 0.1D g in water R and dilute to 100.0 mL with the 
same solvent. 

Specific optical rotation (2.2.7) 

-53.0 to -56.0 (anhydrous substance). 

Dissolve 0.200 g in methanol R and dilute to 20.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Use freshly prepared solutions. 
Buffer solution Dissolve 1.36 g of potassium dihydrogen 
phosphate R in 950 mL of water- R. Adjust to pH 3.0 with 
phosphoric acid R and dilute to 1000 mL with water R, 

Solvent mixture Buffer solution, acetonitrile i?/, methanol R1 
(1:2:2 V/VIV). 

Dissolution mixture Solvent mixture, buffer solution 
(8:92 V/V ). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 2.5 mL of methanol R1 and dilute to 25.0 mL 
with the dissolution mixture. 


Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the dissolution mixture. Dilute 5*0 mL of this 
solution to 10*0 mL with the dissolution mixture. 

Reference solution (h) Dissolve 5 mg of enalaprilat for system 
suitability CRS (containing impurity C) in 0.5 mL of 
methanol R1 and dilute to 5 mL with the dissolution mixture. 
Reference solution (c) Dissolve the contents of a vial of 
enalaprilat impurity G CRS in 1 mL of the test solution. 
Column'. 

— size: l - 0*25 m, 0 ” 4*6 mm; 

— stationary phase: end-capped octadecykilyl silica gel for 
chromatography R (5 pm); 

— temperature : 70 °C. 

Mobile phase: 

— mobile phase A: solvent mixture, buffer solution 
(10:90 V/V)-, 

— mobile phase B: acetonitrile Rl j 


Time 

Mobile phase A 

Mobile phase B 

(min) 

imr cent V/V) 

(per cent 1714 

0-25 

100 

0 

25-SO 

100 -> 90 

10 

50-80 

90 

10 


Flow rate 2.0 mLhnin. 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with enalaprilat for system suitability* CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity C; use the chromatogram 
obtained with reference solution (e) to identify the peak due 
to impurity G* 

Relative retention With reference to enalaprilat (retention 
time = about 2J min): impurity C = about 1.2; 
impurity' G “ about 2.9, 

System suitability: reference solution (b): 

— peak-to-valley ratio: minimum 2*0, where H p - height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
enalaprilat. 

Limits: 

— impurities C, G: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

— unspecified impurities: for each impurity , not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1*0 per cent); 

— disregard limit : 0,1 times die area of the principal peak in 
the chromato^am obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals ( 2.4,8) 

Maximum 10 ppm. 

2*0 g complies with test G. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 
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Water (.2.5.12) 

7.0 per cent to 11.0 per cent, determined on 0.JO0 g. 

Sulfa ted ash {2.4.14} 

Maximum 0.1 per cent, determined on 1,0 g. 

Bacterial endotoxins (2.6.14) 

Less than 0.1 IU/mg. 

ASSAY 

Dissolve 0.300 g in glacial acetic acid R and dilute to 50 mL 
with the same solvent. Titrate with 0.1 M perchloric acid , 
determining the end point potentiometrically (2,2.20). 

1 mL of 0.1 M perchloric add is equivalent to 34.84 mg 
of 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities C, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in die monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): A, B t 
D, E r F 



and enantiomer 


A. R = H: (S^J-S-Itfl^J-l-carboxyethylJamino]^ 
phenylbutanoic add, 

F R = C 2 H 5 : {25R)-2-[[{15R)-l-(cdioxycartwnyl}-3- 
phenylpropyl] am ino] propanoic aci d, 


and enantiomer 



B. R1 = R4 - H, R2 = CO a H s R3 = CH,: (2SR)-l-[(2RS)- 
2- [[(1 RS)- 1 -carboxy-3- 

phenylpropyl] amino] propanoyl] pyrro lidine-2-carboxylic acid, 

C. R1 = R3 = H, R2 = C0 2 H, R4 - CH 3 : (2SR)-l-l(2SR)- 
2-[ [ (1 RS ) -1 -carboxy- 3- 

pheny 1 prop y 1] amino] propanoyl ] pyrro lidine-2 -carboxy ij c acid, 

D. R1 = C0 2 H, R2 = R4 = H, R3 = CH 3 ; (; 2SR)-l-[(2RS)- 
2-[[{ 15R}-1 -carboxy-3- 

pheny Ipropy 1 ] amino] propan oyl] pyrro lidine-2 -carboxy li c a cid. 



and enantiomer 


E. (2SR)- l-[[(ZSR)-l-[(2SR)-2-[I(I SR)- l-carboxy-3- 
phe ny Ipropy l ] amino] propanoyl ] p yrrolidin-2- 
yl] carbonyl] pyrroii dine-2-carboxy lie acid, 



ho 2 c h h CH-j 


and enantiomer 


G. {25/?)-2- l(3SRiSaRS) -3-methyl-1,4- 
dioxohexahydropyrrolof I >2-u] pyrazin-2( l if)-yl]-4- 
phenylbutanoic add. 

__ PtiBe 


Enoxaparin Sodium 

(Ph. Eur: monograph 1097) 



n OipZO 1to2i 



ORi 


fit = Hor SOjNa m - SQjNa of CO-CH 3 


Action and use 

Low molecular weight heparin. 

Preparation 

Enoxaparin Sodium Injection 

PhBur ___ 

DEFINITION 

Enoxaparin sodium is the sodium salt of a low-molecular- 
mass heparin that is obtained by alkaline depolymerisation of 
the benzyl ester derivative of heparin from pordne intestinal 
mucosa, Enoxaparin consists of a complex set of 
oligosaccharides that have not yet been completely 
characterised. Based on current knowledge, the majority of 
the components have a 4-enopyranose uronate structure at 
the non-reducing end of their chain. 15 per cent to 
25 per cent of the components have a 1,6-anhydro structure 
at the reducing end of their chain, 

Enoxaparm sodium complies with the monograph Low- 
molecular-mass heparins (0828) with the modifications and 
additional requirements below . 

The mass-average relative molecular mass ranges between 
3800 and 5000, with a characteristic value of about 4500. 
The degree of sulfatation is about 2 per disaccharide unit. 
The potency is not less than 90 IU and not more than 
125 IU of anti-factor Xa activity per milligram, calculated 
with reference to the dried substance. The anti-factor IXa 
activity is not less than 20,0 IU and not more than 35.0 IU 
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per milligram, calculated with reference lo the dried 
substance. The ratio of anti-factor Xa activity to anti-factor 
Ila activity is between 3,3 and 5,3, 

PRODUCTION 

Enoxaparin is produced by alkaline depolymerisation of 
benzyl ester derivatives of heparin from porcine intestinal 
mucosa under conditions that yield a product complying with 
the structural requirements stated under Definition. 

IDENTIFICATION 

A. Carry out identification test A as described in the 
monograph Low-molecular-mass heparim (0828) using 
enoxaparin sodium CRS. 

B, Liquid chromatography (2,2,29): use the normalisation 
procedure. 

Solution A Dissolve i 2 mg of sodium tetrahydroborate R in 
400 pL of water R and mix using a vortex mixer, 

Heparinase solution (a) Dissolve heparinase / R in potassium 
phosphate buffer solution pH 7.0 R to obtain an activity of 
0.4 lU/mL. Store the solution at - 20 C until use. 

Hepannase solution (b) Dissolve hepannase IIR in potassium 
phosphate buffer solution pH 7.0 to obtain an activity of 
0.4 IU/'mL, Store the solution at - 20 °C until use, 

Hepannase solution (c) Dissolve heparinase HI R in potassium 
phosphate buffer solution pH 7.0 R to obtain an activity of 
0.4 lU/mL Store the solution at - 20 3 C until use, 

Heparinase solution (d) Mix equal volumes of heparinase 
solution (a), heparinase solution (b) and heparinase 
solution (c). 

Blank solution Gently mix by inversion 20 pL of water /?, 

70 pL of sodium!calcium acetate buffer solution pH 7.0 R and 
100 pL of heparinase solution (d). Place in a water-bath at 
25 °C for 48 h. Mix 60 pL of this solution and 10 pL of 
freshly prepared solution A. Mix and allow to stand at room 
temperature for 4 h. 

Test solution (a) Dissolve 20 mg of the substance to be 
examined in t mL of water R. 

Test solution (b) To 20 pL of test solution (a), add 70 pL of 
sodiumicalcium acetate buffer solution pH 7.0 R and 100 pL of 
heparinase solution (d). Gently mix by inversion and place in 
a water-bath at 25 n C for 48 h. 

Test solution (c) To 60 pL of test solution (b), add 10 pL of 
freshly prepared solution A, Mix and allow to stand at room 
temperature for 4 h, 

Reference solution (a) Dissolve 20 mg of enoxaparin 
sodium CRS in 1 mL of water R. 

Reference solution (b) To 20 pL of reference solution (a), add 
70 pL of sodiumkaldum acetate buffer solution pH 7.0 R and 
100 pL of heparinase solution (d). Gently mix by inversion 
and place in a water-bath at 25 ~C for 48 h. 

Reference solution (c) To 60 pL of reference solution (b), add 
10 pL of freshly prepared solution A, Mix and allow to stand 
at room temperature for 4 h. 

NOTE: heparinase solutions (a) y (b) and (c) can be stored for 
3 months at - 20 C. Test solutions (a) and (b) and reference 
solutions (a) and (b) must be prepared at the same time ; 
depefymerised test solutions are stable for I month at - 20 
Test solution (c) and reference solution (c) must also be prepared 
at the same time . 

Precolumn: 

— size: l - 0,0J m, 0 = 4.6 mm; 

—- stationary phase: strongly basic anion-exchange resin for 
chromatography R (5 pm). 


Table 1097.-L - Correlation between the relative retention of 
peaks observed in chromatograms obtained with solutions of 
depofymmsed and reduced enoxaparin> with reference to reduced 
A IS (retention time - about 30 min), and molecular masses of the 
enoxaparin derivatives 


Derivatives 

Relative retention 

Molecular mass 

Unidentified 

< 0.20 

741 

Reduced AIVA 

0,20 

401 

Unidentified 

0,20 - 0.46 

741 

Reduced AIVS 

0,46 

461 

Unidentified 

0,46 - 0.46 

483 

Reduced AHA 

0.48 

503 

Unidentified 

0,46 ■ 0,52 

503 

1,6- an hydro AII5 

0,52 

443 

Unidentified 

0,52 - 0.57 

503 

Reduced AIUA 

0.57 

503 

Unidentified 

0,57 * 0.66 

533 

Reduced AIJS 

0.66 

563 

Unidentified 

0.66 - 0.76 

563 

Reduced AI11S 

0.76 

563 

Unidentified 

0.76 - 0.65 

583 

Reduced AlA 

0,85 

605 

U6-anhydro AlS 

0.88 

545 

Unidentified 

0.88 - 0.97 

635 

Reduced AllA- 
IVSglii 

0,97 

1066 

Reduced AlS 

1.00 

665 

AIS 

1.04 

665 

Unidentified 

1,04 - M0 

1226 

Reduced ANA-HSglu 

1,10 

1168 

Unidentified 

1.10- L28 

1228 

1,6-anhydro A IS-IS 

1.26 

1210 

Unidentified 

> US 

1228 


Column: 

— size: l = 0,25 m, 0 - 4 mmj 

— stationary phase: strongly basic anion-exchange min for 
chromatography R (5 pm); 

— temperature: 50 n C. 

Mobile phase : 

— mobile phase A: dissolve 0.280 g of sodium dihydrogen 
phosphate R in 950 mL of water i? s adjust to pH 3.0 
with phosphoric acid R and dilute to 1000 mL with 
water /?; 

— mobile phase B: dissolve 140 g of sodium perchlorate R 
in 950 mL of mobile phase A) adjust to pH 3.0 with 
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phosphoric add R and dilute to 1000 mL with mobile 
phase A; 


Time 

Mobile phase A 

Mobile phase B 

(nun) 

(per cent V/V) 

(per cent V/V) 

0 * 20 

65 

3 *55 

20 - SO 

65 4 0 

35 -> 100 

50 - 60 

0 

LOO 


Flow rate 0-8 mL/min. 

Detectbn Spectrophotometer at 234 nm. 

Injection 18 pL of the blank solution, test solution (c) and 
reference solutions (b) and (c). 

Identification of disaccharides Use the chromatogram supplied 
with enoxaparin sodium CRS and the chromatogram obtained 
with reference solution (c) to identify the peaks due to the 
disaccharides listed in Table 1097.-1; use the chromatogram 
obtained with reference solution (b) to confirm the identity 
of the peaks due to the 1,6-anhydro derivatives. 

NOTE: depending on the resolution of the column t 1,6-anhydrc 
A IIS may be eluted in the form of 2 peaks (mannosamine and 
glucosamine forms)) which are both taken into account as 

1,6-anhydro AIIS. 

Relative retention With reference to reduced AIS (retention 
time = about 30 min): see Table 1097,-1. 

System suitability. 

— peak area ratio: maximum LI5 for the peaks due to 

1,6-anhydro AIS4S and 1,6-anhydro AIS in the 
chromatogram obtained with reference solution (b); 
maximum 0.02 for the peaks due to AIS and reduced 
AIS in the chromatogram obtained with reference 
solution (c); 

— resolution: minimum 1,5 between the peaks due to 
reduced ALA and 1,6-anhydro AIS in the 
chromatogram obtained with reference solution (c); 

— the content of 1,6-anhydro derivatives in enoxaparin 
sodium CRS is within 1.5 per cent of the assigned 
content. 

Calculation: 

Calculate the molar percentage of the 3 main 1,6-anhydro 
derivatives using the relative molecular masses given in 
Table 1097,-1 and the following expression: 

ilf 

100 * - T- x (*i + A * + -4a) 

E M w x -A x 

Mto = mass-average relative molecular mass of 

enoxaparin (as determined by identification test 
C); 

Mw x = relative molecular mass attributed to derivative x 
according to Table 1097,-1; 

A x = area of the peak due to derivative x ; 

A j = area of the peak due to 1,6-anhydro AIS; 

A 2 - area of the peak due to 1,6-anhydro AITS; 

A % - area of the peak due to 1,6-anhydro AIS-IS. 

Disregard any peak observed with the blank solution. 

Correct the value to the nearest unit. 

Limit 15 per cent to 25 per cent of components bearing the 

1,6-anhydro structure at the reducing end of their chain. 

C, Cany out identification test C as described in the 
monograph Low-molecular-mass heparim (0828 ), 

The following requirements apply. 


The mass-average relative molecular mass ranges between 
3800 and 5000. The mass percentage of chains lower than 
2000 ranges between 12.0 per cent and 20.0 per cent. 

The mass percentage of chains between 2000 and 8000 
ranges between 68.0 per cent and 82,0 per cent. 

TESTS 

Appearance of solution 

The solution is dear (2,2, /} and not more intensely coloured 
than intensity 6 of the range of reference solutions of the 
most appropriate colour (2,2,2, Method II). 

Dissolve 1,0 g in 10 mL of water R. 
pH (2.2.3) 

6.2 to 7,7. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
10,0 mL with the same solvent. 

Specific absorbance (2.2.25) 

14.0 to 20.0 (dried substance), determined at 231 nm. 
Dissolve 50.0 mg in 100 mL of 0.01 M hydrochloric acidl 

Benzyl alcohol 

Liquid chromatography (2.2.29), 

Internal standard solution 1 g/L solution of 3,4- 
dimethylphenol R in methanol R. 

Test solution Dissolve about 0,500 g of the substance to be 
examined in 5-0 mL of / M sodium hydroxide. Allow to stand 
for 1 h. Add 1.0 mL of glacial acetic add R and 1,0 mL of 
the internal standard solution and dilute to 10,0 mLwith 
water R. 

Reference solution Prepare a 0,25 g/L solution of benzyl 
alcohol R in water R. Mix 0.50 mL of this solution with 

I, 0 mL of the internal standard solution and dilute to 
10.0 mL with water R. 

Precolumn: 

— size: l = 0.02 m, 0 - 4.6 mm; 

— Stationary phase: octylsilyl silica gel for chromatography R 
(5 pm). 

Column: 

— size: /= 0.15 m, 0 - 4.6 mm; 

— stationary phase : octylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase methanol R, acetonitrile water R 
(5:15:80 ViVlV), 

Flow rate 1 mL/nain. 

Detection Spectrophotometer at 256 nm. 

Injection 20 pL. 

From the chromatogram obtained with the reference 
solution, calculate the ratio (7?j) of the height of the peak due 
to benzyl alcohol to the height of the peak due to the internal 
standard. From the chromatogram obtained with the test 
solution, calculate the ratio (R 2 ) of the height of the peak due 
to benzyl alcohol to the height of the peak due to the internal 
standard. 

Calculate the percentage content mint of benzyl alcohol using 
the following expression: 

0,0125 x R 2 
m x Ri 

m = mass of the substance to be examined, in grams. 

Limit: 

— benzyl alcohol: maximum 0.1 per cent mlm. 

Sodium (2,2.25, Method I) 

II. 3 per cent to 13.5 per cent (dried substance). 

_____ PhEur 
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Enoxolone 1-863 


Enoxolone 

(Ph. Bur. monograph 1511) 



CwKkA 470,7 471-5M 

Action and use 

Treatment of benign peptic ulcer disease, 

Ph€tr _____ 

DEFINITION 

C20P)-3p-Hydrox}^n-oKO-olean-12~en-29-OiC acid. 

Content 

98,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white crystalline powder. 

Solubility 

Practically insoluble in water, soluble in ethanol, sparingly 
soluble in methylene chloride. 

It shows polymorphism (5.9), 

IDENTIFICATION 

First identification A. 

Second identification B, C> 

A. Examine by infrared absorption spectrophotometry 
(2.2.24), 

Comparison enoxolone CRS. 

If the spectra obtained in the solid state show' differences, 
dissolve 0.2 g of the substance to be examined and 0.2 g of 
the reference substance separately in 6 mL of ethanol R< Boil 
under a reflux condenser for 1 h and add 6 mL of water R. 

A precipitate is formed. Cool to about 10 °C and Alter with 
the aid of vacuum. Wash the precipitate with 10 mL of 
alcohol R, dry in an oven at 80 C and record new spectra, 

B. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution Dissolve 10 mg of enoxolone CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Plate TLC silica gel plate R, 

Mobile phase glacial acetic acid /?, acetone /?, methylene 
chloride R (5:10:90 VtVlV). 

Application 5 |xL. 

Development Over 2/3 of the plate. 

Drying In air for 5 min. 

Detection Spray with anisaldchyde solution R and heat at 
100-105 C for 10 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 


principal spot in the chromatogram obtained with the 
reference solution. 

C. Dissolve 50 mg in 10 mL of methylene chloride R, 

To 2 mL of this solution, add 1 mL of acetic anhydride R and 
0.3 mL of sulfuric acid R . A pink colour is produced. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y b (2.2.2, Method II). 

Dissolve 0.1 g in ethanol R and dilute to 10 mL with the 
same solvent. 

Specific optical rotation (2.2.7) 

+ 145 to 4- 154 (dried substance). 

Dissolve 0.50 g in dioxan R and dilute to 50.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.10 g of the substance to be examined 
in the mobile phaseand dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dilute 2.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 0.1 g of / 8ot-glycyrrhetink acid R 
in tetrahydrofwran R and dilute to 100.0 mL with the same 
solvent. To 2.0 mL of the solution, add 2.0 mL of the test 
solution and dilute to 100.0 mL with the mobile phase. 
Column: 

— size, l = 0.25 m, 0 = 4.6 mm, 

— stationary’ phase ; octadecylsilyl silica gd for chromatography R 
(5 gm), 

— temperature: 30 °C. 

Mobile phase Mix 430 volumes of tetrahydrofitran R and 
570 volumes of a 1.36 g/L solution of sodium acetate R 
adjusted to pH 4.8 with glacial acetic acid R> 

Flow rate 0.8 mUmin. 

Detection Spectrophotometer at 250 am, 

Injection 20 pL loop injector; inject the test solution and the 
reference solutions. 

Run time 4 times the retention time of enoxolone. 

System suitability: 

— resolution: minimum of 2.0 between the peaks due to 
enoxolone and to 1 Ss-glycyrrhetinic acid in the 
chromatogram obtained with reference solution (c). 

Limits: 

— any impurity, not more than 7 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.7 per cent)* 

— total : not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(2.0 per cent), 

— disregard limin 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on l .000 g by drying in 
an oven at 105 C for 4 h. 
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Sulfated ash (2.4.14) 

Maximum 0,2 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*330 g in 40 mL of ditnethylfomiamide R. Titrate 
with 0,1 Af tetnabutylammonium hydroxide* determining the 
end-point potentiomemcally (22,20). Cany out a blank 
titration. 

1 mL of 0, / Al tetmbutylammmiwn hydroxide is equivalent to 
47,07 mg of CjoRjtA*, 

STORAGE 

Protected from light. 

IMPURITIES 



A. (20(3)-3(3-hydroxy-1 l-oxo-18a-olean-12-en-29-oic acid, 



B. (4 Ji s 20 p)3|J 3 23-dihydroxy-1 l-oxo-olean-12-en~29-oic add. 

___ RsEuf 


Entacapone 

(Ph . Euk monograph 2574) 


o 



OH 


C l4 H t 5N 3 0 5 3053 130929*57-6 

Action and use 

Catechol-O-methyl transferase inhibitor; treatment of 
Parkinson 1 s disease, 

PhEur ____ 

DEFINITION 

(2 E) - 2-Cyano-3 -(3,4-dihy droxy-5 -nitrophc ny t) -NJ4- 
dieth y 1 prop-2-enamide. 

Content 

98,0 per cent to 102,0 per cent (dried substance), 

CHARACTERS 

Appearance 

Greenish-yellow or yellow powder. 


Solubility 

Practically insoluble in w-ater, soluble or sparingly soluble in 
acetone, slightly soluble in anhydrous ethanol. 

It shows polymorphism (5*9), 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24), 

Comparison entacapone CRS * 

If the spectra obtained in the solid state show T differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone R, evaporate to dryness and 
record new spectra using the residues, 

TESTS 

Related substances 

Liquid chromatography (2,229). Use freshly prepared solutions. 
Solvent mixture tetrahydrqfuran R, methanol R (30:70 ViV). 

Test solution (a) Dissolve 50*0 mg of the substance to be 
examined in die solvent mixture and dilute to 50*0 mL with 
the solvent mixture. 

Test solution (b) Dilute 5*0 mL of test solution (a) to 
50.0 mL with the solvent mixture. 

Reference solution (a) Dissolve 5 mg of entacapone 
impurity A CRS in the solvent mixture, add 5,0 mL of test 
solution (a) and dilute to 25.0 mL with the solvent mixture. 
Dilute 1 *0 mL of the solution to 20*0 mL with the solvent 
mixture. Dilute 1.0 mL of this solution to 10.0 mL with the 
solvent mixture. 

Reference solution (b) Dilute 1.0 mL of test solution (b) to 
100,0 mL with the solvent mixture. 

Reference solution (c) Dissolve 50,0 mg of entacapone CRS in 
the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. Dilute 5.0 mL of the solution to 50.0 mL with the 
solvent mixture. 

Column; 

— size : / = 0.25 m, 0- 4.6 mm; 

— stationary' phase; end-capped propyTl-phenykilyl amorphous 
organostlica polymer R (5 jam). 

Mobile phase Mix 2 volumes of tetrahydrofuran R* 44 volumes 
of methanol R and 54 volumes of a 2.34 g f L solution of 
sodium dihydrogen phosphate R previously adjusted to pH 2,1 
with phosphoric acid R. 

Flow rate 1.0 mL/min* 

Detection Spectrophotometer at 300 nm. 

Injection 10 pL of test solution (a) and reference solutions (a) 
and (b). 

Run time 2.5 times the retention time of entacapone. 

Relative retention With reference to entacapone (retention 
time = about 17 min): impurity A = about 0,8, 

System suitability; reference solution (a): 

— resolution: minimum 3,0 between the peaks due to 
impurity A and entacapone* 

Limits : 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— sum of impurities other than A: not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0*2 per cent)! 
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Emacapone 1-865 


— disregard limit ; 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent)* 

Heavy metals ( 2 , 4 , 

Maximum 10 ppm. 

Solvent mixture dmethylformamide /?, methanol R (25:75 ViV). 

1,00 g complies with test H. Prepare the reference solution 
using 1,0 mL of lead standard solution (10 ppm Fb) R, 

After filtration, rinse the membrane filter with at least 20 mL 

of methanol R r 

Loss on drying (2*2*12) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 60 °C. 

S ul fated ash ( 2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

liquid chromatography (2.2*29) as described in the test for 
related substances with the following modification * 

Injection Test solution (b) and reference solution (c)* 
Calculate the percentage content of ChH J 5 N 3 05 from the 
declared content of emacapone CRS * 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A. 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharma ceu ti ca l use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 JO. 
Control of impurities in substances for pharmaceutical use): B, C, 
D, E, F, G, H, I. 



A * (22)-2-ey ano-3- (3,4-dihydroxy- 5-ni tropheny I) - NJSl- 
d ic thy 1 prop- 2-en amide, 

o 

OH 

B, ethyl (2£)-2-cyano-3-{3 l 4-dlhydrox>'-5-mtxophenyl)prcip* 
2-cnoate, 



ch 3 


D, ( 2E) -2-cyano-3-(3nrthoxy ^hydroxy-5-nitrophenyl) -NyN- 
diethylprop-2-cnamide, 



OH 


E* 3,5-dinitrobctuene-l,2-diol, 



OH 


F. (2£) -2-cyano-3-(3,4-dihydroxy*5-nitxophenyI) prop-2-enoic 
acid, 



oh 


G* (2E)-2-cyano-3-{3*4-dihydrox> i -5-nitrophenyl)JY- 
mcthylprop- 2 -e namide, 


o 



OH 


H* (2E)-3-(3,4-dihy dr oxy- 5-nitropheny l)-2~(piperidin-1 - 
yl carbonyl) prop-2-e nniirile, 


0 



OH 


I* propyl (2£)-2-cyano-3-(3,4-dihydroxy-5-nitrophenyl)prop- 
2-enoate. 

__—_ Pti&r 



C * 3,4-dihydroxy- 5 -ni trobcnzald ehyd e, 
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Entecavir Monohydrate 

(Pit. Eur. monograph 2815) 


o 



PhEir 


209216-23-9 


DEFINITION 

2-Amino9- [(IS, 3R,45M-hydroxy- 3- (hydroxymethyl) -2- 
methylidenecy dopentyl] -1 J 9'dihydro-6H-purin-6-one 
monohydrate. 

Content 

98,0 per cent to I02.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility' 

Practically insoluble in water, in anhydrous ethanol and in 
heptane, slightly soluble in methanol. 

It show^s polymorphism (5*9). 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. infrared absorption spectrophotometry (2.2.24). 
Comparison entecavir monohydrate CRS. 

If the spectra obtained show differences, suspend 50 mg of 
the substance to be examined and 50 mg of the reference 
substance separately in 5 mL of hot water R. Swirl protected 
from light and heat until a clear solution is obtained. Allow* 
to cool and filter the precipitates in vacuo , Dry the 
precipitates for 12 h in a desiccator and record new' spectra 
using the residues. 

TESTS 

Specific optical rotation (2.2,7) 

+ 24 to + 28 (anhydrous substance), measured at 25 T C. 
Dissolve 0.25 g in 10 mL of a mixture of equal volumes of 
dimethylformamide R and methanol R and dilute to 25.0 mL 
with the same mixture of solvents* 

Impurity F 

Liquid chromatography (2.2*29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 10 mL of methanol R using sonication, and 
dilute to 25.0 mL with the same solvent. 

Reference solution Dissolve 2.5 mg of entecavir impurity F CRS 
in 20 mL of methanol R using sonication, and dilute to 
50*0 mL with the same solvent. Dilute 1.0 mL of the 
solution to 50.0 mL with methanol R * 

Column: 

— size: l = 0*05 m, 0 = 4*6 mm; 

— stationary' phase ; end-capped oaadecylsiiyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 C, 

Mobile phase: 

— mobile phase >4; 0.1 per cent VIV solution of trifluoroacenc 
acid R ; 


—- mobile phase B: 0.1 per cent VIV solution of mftuoroacetk 
add R in acetonitrile if; 


lime 

Mobile phase A 

Mobile phase fi 

(min) 

(per cent V/V) 

(per cent V/V) 

0-8 

65 4 53 

35 4 47 


Flow rate 2*0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 jiL. 

Retention time Impurity F = about 6 min. 

Calculation of percentage content 

— for impurity F, use the concentration of impurity F in the 
reference solution. 

Limit. 

- impurity F: maximum 0.10 per cent. 

Related substances 

Liquid chromatography {2*2.29}* 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 10 mL of methanol R using sonication, and 
dilute to 25*0 mL with the same solvent. Dilute 2.0 mL of 
the solution to 10,0 mL with mobile phase A, 

Reference solution (a) Dissolve 25,0 mg of entecavir 
monohydrate CRS in 10 mL of methanol R using sonication, 
and dilute to 25,0 mL with the same solvent* Dilute 2.0 mL 
of the solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100,0 mL with mobile phase A, Dilute 1 *0 mL of this 
solution to 10.0 mL with mobile phase A, 

Reference solution (c) Dissolve the contents of a vial of 
entecavir for system suitability CRS (containing impurities A 
and C) in 1 mL of methanol R using sonication, and dilute to 
5.0 mL with mobile phase A. 

Colwnn: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase : end-capped oaadecylsiiyl silica gel for 
chromatography R (5 Jim). 

Mobile phase: 

- mobile phase A: acetonitrile R, water R (3:97 VIV); 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

MnbUe phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 8 

100 

0 

8-50 

1004 77 

04 23 

50-75 

77 4 17 

23 4 83 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 |±L of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with entecavir for system suitability CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A and C. 

Relative retention With reference to entecavir (retention 
time = about 21 min); impurity A = about 0*9; 
impurity C = about 1.03. 
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System suitability: reference solution (c): 

— resolution: minimum 3.5 between the peaks due to 
impurity A and entecavir; minimum 2.0 between the 
peaks due to entecavir and impurity C. 

Calculation of percentage contents ; 

— for each impurity, use the concentration of entecavir in 
reference solution (b). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.3 per cent; 

— reporting threshold: 0.03 per cent; disregard any peak with 
a relative retention with reference to entecavir of about 
3.4 (impurity F). 

Water (2.5.i2) 

5.8 per cent to 7.0 per cent, determined on 30 mg by direct 
sample introduction. 

Sulfated ash (2.4. 14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 12 H 15 N 5 O 3 taking into 
account the assigned content of entecavir monohydrate CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. HI 
Control of impurities in substances for pharmaceutical use): A, B f 
C, D, K 


o 



A. 2-amino-9-[( l f? } 3i? 3 45)^-hydroxy-3-(hydroxymethyl)-2- 
methylidenecydopentyi]-1,9-dihydro-6H*purin-6-one, 


O 



B. 2 -amino-9 -{(1S 3 3.S,4.$} -4-hydroxy- 3- (hydroxym ethyl) -2- 
methy lidenecy clopenty 1] -1,9 -dihydro- 6H-p urin-G-one , 


o 



C. 2-amino-9-[(1 S,3R ,45}-4-hydroxy-3-(hydroxymethyl) -2- 
mc thy I id enccydopcntyl ] -7,9-dihydro-1 fJ-purine~ 6,8-dion e. 



D. 2-amino-9-[(15,3i?,4i?)-4-hydrox> r -3-(hydroxymethyl)*2- 
methylidenecy clopenty!] -1 ^-dihydro-G/f-purin-G-onc, 


o 



E. 2-amino-9-[(15,3/?,45)-4-hydroxy-3-(hydrox>inethyl)*2- 
methylidenecyclopentyl] -8-methoxy-1,9-dihydro-6H- 
purin-6-one. 


o 



F. 2-amino-9-[(lS,3i? J 45)-3-[(benz>ioxy)methyl]-4- 
[dimethy 1 (phe ny 1) sily 1] -2-methylidenecydopentyl) ~ 1 3 9- 
dihydro-6//-purin-6-one. 

_ PhEur 
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Ephedrine 

Anhydrous Ephedrine 
(Ph. Eur. monograph 0488) 



C 10 H 15 NO 165,2 29M2-3 


Action and use 

Adrenoceptor agonist 

PhEur _____ 

DEFINITION 

Anhydrous ephedrine contains not less than 99.0 per cent 
and not more than the equivalent of 101.0 per cent of 
(1 R, 25}-2-methylamino-1 -phenyIprop an-1 -ol, calculated wi th 
reference to the anhydrous substance, 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, soluble in water, very soluble in alcohol. 

It melts at about 36 X. 

IDENTIFICATION 

First identification B, B. 

Second identification A, C, D, E, 

A. Specific optical rotation (see Tests). 

B. Examine by infrared absorption spectrophotometry 
(2.2,24), comparing with the spectrum obtained with the 
base isolated from ephedrine hydrochloride CRS. Examine the 
substances in discs prepared as follows: dissolve 40 mg of the 
substance to be examined in l mL of water R, add 1 mL of 
dilute sodium hydroxide solution R and 4 mL of chloroform R 
and shake; dry the organic layer over 0.2 g of anhydrous 
sodium sulfate R; prepare a blank disc using about 03 g of 
potassium bromide R\ apply dropwise to the disc 0.1 mL of the 
organic layer, allowing the solvent to evaporate between 
applications; dry the disc at 50 X for 2 min. Repeat the 
operations using 50 mg of ephedrine hydrochloride CRS, 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a), 

D. Dissolve about 10 mg in 1 mL of water R. Add 0,2 mL of 
strong sodium hydroxide solution R and 0.2 mL of copper sulfate 
solution R. A violet colour is produced. Add 2 mL of ether R 
and shake. The ether layer is purple and the aqueous layer 
blue. 

E. Water (see Tests). 

TESTS 

Appearance of solution 

Dissolve 0.25 g in water R and dilute to 10 mL with the 
same solvent. The solution is clear ( 2 . 2 . /) and colourless 
(2,2*2, Method II). 

Specific optical rotation (2,2, 7 ) 

Dissolve 2,25 g in 15 mL of dilute hydrochloric add R and 
dilute to 50.0 mL with water R. The specific optical rotation 
is -41 to -43* calculated with reference to the anhydrous 
substance. 


Related substances 

Examine by thin-layer chromatography ( 2 , 2 , 22 ), using silica 
gel G R as the coating substance. 

Test solution (a) Dissolve 0.2 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methanol R, 

Reference solution (a) Dissolve 25 mg of ephedrine 
hydrochloride CRS in methanol R and dilute to 1 0 mL with the 
same solvent. 

Reference solution (h) Dilute L0 mL of test solution (a) to 
200 mL with methanol R. 

Apply separately to the plate 10 jiL of each solution. Develop 
over a path of 15 cm using a mixture of 5 volumes of 
chloroform R, 15 volumes of concentrated ammonia R and 
80 volumes of 2-propanol R, Allow the plate to dry in air and 
spray with ninhydrin solution R, Heat at 1 10 X for 5 min. 

Any spot in the chromatogram obtained with test 
solution (a), apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0,5 per cent). Disregard any spot of 
lighter colour than the background. 

Chlorides 

Dissolve 0,17 g in 10 mL of water R. Add 5 mL of dilute 
nitric acid R and 0.5 mL of silver nitrate solution Rl. Allow to 
stand for 2 min, protected from bright light. Any opalescence 
in the solution is not more intense than that in a standard 
prepared at the same time and in the same manner using 
10 mL of chloride standard solution (5 ppm Cl) R, 5 mL of 
dilute nitric add R and 0.5 mL of silver nitrate solution RI 
(290 ppm). 

Water (2,532) 

Not more than 0,5 per cent, determined on 2.000 g by the 
semi-micro determination of water, 

Sulfa ted ash (2,434) 

Not more than 0.1 per cent, determined on 1 .0 g. 

ASSAY 

Dissolve 0.200 g in 5 mL of alcohol R and add 20.0 mL of 
0,1 M hydrochloric add . Using 0,05 mL of methyl red 
solution R as indicator, titrate with 03 M sodium hydroxide 
until a yellow colour is obtained. 

1 mL of 03 Af hydrochloric add is equivalent to 16.52 mg of 
CioH 15 NO. 


STORAGE 

Store protected from light. 


Pti&t 
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Ephedrine Hemihydrate 

note: The name Ephedrine was formerly used in the 
United Kingdom. 

(Ph. Eur monograph 0489) 


H OH 



C l oH l5 N0 1 l / a H 2 0 174.2 50906-05-3 

Action and use 

Adrenoceptor agonist. 

PTfBr ___ 

DEFINITION 

Ephedrine hemihydrate contains not less than 99.0 per cent 
and not more than the equivalent of 101.0 per cent of 
(1 i?j25)-2- (methylamino )-1 -phenyIpropan -1 -o!, calcula ted 
with reference to the anhydrous substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, soluble in water, very soluble in alcohol. 

It melts at about 42 ~C, determined without previous drying. 

IDENTIFICATION 

First identification B y D. 

Second identification C } D, E. 

A. Specific optical rotation (see Tests). 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained w r ith the 
base isolated from ephedrine hydrochloride CRS. Examine the 
substances in discs prepared as follows; dissolve 40 mg of the 
substance to be examined in 1 mL of water /?, add 1 mL of 
dilute sodium hydroxide solution R and 4 mL of chloroform R 
and shake; dry the organic layer over 0.2 g of anhydrous 
sodium sulfate R\ prepare a blank disc using about 0,3 g of 
potassium bromide /?; apply dropwise to the disc 0 ,1 mL of the 
organic layer, allowing the solvent to evaporate between 
applications; dry the disc at 50 C for 2 min. Repeat the 
operations using 50 mg of ephedrine hydrochloride CRS, 

C. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

D. Dissolve about 10 mg in 1 mL of water R. Add 0.2 mL of 
strong sodium hydroxide solution R and 0,2 mL of copper sulfate 
solution R. A violet colour is produced. Add 2 mL of ether R 
and shake. The ether layer is purple and the aqueous layer 
blue. 

E. Water (see Tests), 

TESTS 

Appearance of solution 

Dissolve 0.25 g in water R and dilute to 1 0 mL with the 
same solvent. The solution is clear (2.2J) and colourless 
(2,2.2, Method II). 

Specific optical rotation (2.2.7) 

Dissolve 2.25 g in 15 mL of dilute hydrochloric add R and 
dilute to 50.0 mL with water R. The specific optical rotation 
is -41 to -43, calculated with reference to the anhydrous 
substance. 


Related substances 

Examine by thin-layer chromatography (2.2.27), using silica 
gd G R as the coating substance. 

Test solution (a) Dissolve 0,2 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
w r ith methanol R. 

Reference solution (a) Dissolve 25 mg of ephedrine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reformce solution (b) Dilute LQ mL of test solution (a) to 
200 mL with methanol R. 

Apply separately to the plate 10 pL of each solution, Develop 
over a path of 15 cm using a mixture of 5 volumes of 
chloroform R ; 15 volumes of concentrated ammonia R and 
80 volumes of 2-propanol R. Allow the plate to dry in air and 
spray with ninhydrin solution R. Heat at 110 °C for 5 min. 

Any spot in the chromatogram obtained with test 
solution (a), apart from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Disregard any spot of 
lighter colour than the background. 

Chlorides 

Dissolve 0,1 8 g in 10 mL of water R. Add 5 mL of dilute 
nitric add R and 0.5 mL of silver nitrate solution Rl, Allow to 
stand for 2 min, protected from bright light. Any opalescence 
in the solution is not more intense than that in a standard 
prepared at the same time and in the same manner using 
10 mL of cMoride standard solution (5 ppm Cl) /?, 5 mL of 
dilute nitric acid R and 0.5 mL of silver nitrate solution R! 

(280 ppm). 

Water (Z5J2) 

4,5 per cent to 5.5 per cent, determined on 0.300 g by the 
semi-micro determination of water. 

Sul fated ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in 5 mL of alcohol R and add 20.0 mL of 
0.1 M hydrochloric add. Using 0.05 mL of methyl red 
solumn R as indicator, titrate with 0. / M sodium hydroxide 
until a yellow' colour is obtained. 

1 mL of 0.7 M hydrochloric add is equivalent to 16.52 mg of 

CioHisNO. 

STORAGE 

Store protected from light. 

___ PttEu 
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Ephedrine Hydrochloride 

*** 

* It 

* it 

(Ph. Eur , monograph 0487) 

***** 

y% 


' CHi • HCt 


H CH 3 


C 10 H 16 C1NO 201.7 

50-98-6 


Action and use 

Adrenoceptor agonist. 

Preparations 
Ephedrine Elixir 
Ephedrine Nasal Drops 
Ephedrine Hydrochloride Tablets 
Ephedrine Injection 

PhEir. ____ 

DEFINITION 

(1 £, 2 S)- 2 -(Mcthylammo }-1 -phenylpropan- Lol 
hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, soluble in ethanol (96 per cent), 
mp: about 219 °C. 

IDENTIFICATION 

First identification B. E 
Second identification A } C f D, E 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison ephedrine hydrochloride CRS . 

C. Thindayer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 10 mg of ephedrine 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Plate TLC silica gel plate R. 

Mobile phase methylene chloride R y concentrated ammonia R, 2- 
propamlR (5:15:80 VlVfV). 

Application 10 |iL> 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with ninhydrin solution jR; heat at 110 U C for 
5 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D* To 0.1 mL of solution S (see Tests) add 1 mL of 
water J?, 0*2 mL of copper sulfate solution R and 1 mL of strong 
sodium hydroxide solution R. A violet colour is produced. 

Add 2 mL of methylene chloride R and shake. The lower 


(organic) layer is dark grey and the upper (aqueous) layer is 
blue. 

E. To 5 mL of solution S (see Tests) add 5 mL of water R, 
The solution gives reaction (a) of chlorides (23.1). 

TESTS 
Solution S 

Dissolve 5,00 g in distilled water R and dilute to 50.0 mL 
with the same solvent* 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2, Method II). 

Acidity or alkalinity' 

To 10 mL of solution S add 0.1 mL of methyl red solution R 
and 0,2 mL of 0.01 M sodium hydroxide. The solution is 
yellow'. Add 0.4 mL of 0.01 M hydrochloric acid. The solution 
is red. 

Specific optical rotation (2.2.7) 

-33*5 to -35*5 (dried substance). 

Dilute 12*5 mL of solution S to 25.0 mL with water R. 

Related substances 

liquid chromatography (2.2.29). 

Test solution Dissolve 75 mg of the substance to be examined 
in the mobile phase and dilute to 10 mL with the mobile 
phase. 

Reference solution (a) Dilute 2.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1*0 mL of this 
solution to 1 0.0 mL with the mobile phase* 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of pseudoephedrine hydrochloride CRS in 
the mobile phase and dilute to 50 mL with the mobile phase* 
Column: 

— she: l = 0*15 m, 0 = 4.6 mm; 

— stationary' phase : spherical phettylstlyl silica gel for 
chromatography R (3 pm)* 

Mobile phase Mix 6 volumes of methanol R and 94 volumes of 
a 11 .6 g/L solution of ammonium acetate R adjusted to 
pH 4.0 with glacial acetic acid R. 

Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 257 nm. 

Injection 20 pL, 

Run time 2.5 times the retention time of ephedrine. 

Relative retention With reference to ephedrine (retention 
time = about 8 min): impurity' B = about LI; 
impurity A = about 1.4. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
ephedrine and impurity B. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 0.4; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0*2 per cent); 

— unspecified impurities: for each impurity, not more than 
0*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*1 per cent); 

-— sum of impurities other than A: not more than 2*5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent); 

— disregard limit: 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent)* 
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Sulfates (2.4.13) 

Maximum 100 ppm, determined on solution $* 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g bv drying in 
an oven at 105 C. 

Sulfated ash (2, 4.14) 

Maximum 0.1 per cent, determined on 1,0 g* 

ASSAY 

Dissolve 0.150 g in 50 mL of ethanol (96 per cent) R and add 
5.0 mL of 0.01 M hydrochloric acid. Carry out a 
potent]ometric titration (2.2.20), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 20,17 mg 
of C 10 H 1(> C1NG, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities m substances for pharmaceutical use): B. 


CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 
Solubility 

Freely soluble in water and in methanol, sparingly soluble in 
methylene chloride, slightly soluble in acetonitrile, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison: epinasrine hydrochloride CRS. 

B. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

Acidity or alkalinity 

Dissolve L0 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. Add 0.1 mL of methyl red 
mixed solution R and 0.25 mL of 0.01 M sodium hydroxide. 
The solution is green. Add 0*5 mL of 0.01 M hydrochloric 
add. The solution is reddish-violet* 

Related substances 

Liquid chromatography (2.2.29). 

Buffer solution pH 44 Dissolve 3*8 g of sodium pemanestdfonate 
monohydrate R and 4.0 g of potassium dihydrogen phosphate R 
in water R, adjust to pH 4.4 with phosphoric add R and dilute 
to 1000*0 mL with water R< 

Solvent mixture Mobile phase B, mobile phase A (25:75 V!V), 
Test solution Dissolve 50 mg of the substance to be examined 
in the solvent mixture and dilute to 100*0 mL with the 
solvent mixture. 


H OH 



A. {-)- (I R)-1 -hydroxy-1 -phenyl p ropan-2-one, 



B, (1 S', 2S)-2-(methyl amino)-1 -phenylpropan-1 -ol 
(pseudoephedrine). 

_____ Ph Fur 


Epinastine Hydrochloride 

(Ph. Eur. monograph 2411) 



. HQ 


108929-04-0 


Action and use 

Antihistamine 


PhFir _ 

DEFINITION 

(13bRS)-9,13b-Dihydro-1 H-dibenzofe*/] imidazo[ 1,5- 
a] azepin-3-amine hydrochloride, 

Content 

99.0 per cent to 101*0 per cent (dried substance). 


Reference solution (a) Dilute 10.0 mL of the test solution to 
100,0 mL with the solvent mixture* Dilute 1,0 mL of this 
solution to 100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of epinastine for system 
suitability CRS (containing impurities A and B) in 10.0 mL 
of the solvent mixture. 

Column: 

— size: 1 - 0*10 m, 0 = 3,0 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 50 ~'C. 

.Mobile phase : 

— mobile phase A: methanol R2 , buffer solution pH 4.4 
(15:85 VfV); 

— mottle phase B: methanol R2 , acetonitrile R1 (15:85 VlV)i 


Time 

Mobile phase A 

Mobile phue B 

(m|n) 

(per cent V/V) 

(per cent V/V) 

0 - 4 

80 

20 

4 - 13 

80 + 30 

20 4 70 


Flow rate 1.4 mLmin* 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with epinastine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and B, 

Relative retention With reference to epinastine (retention 
time = about 4 min): impurity A - about 1.2; 
impurity B = about 2.0* 

System suitability’: reference solution (b): 

— peak-to-valiey ratio: minimum 2*0, where H p = height 
above the baseline of the peak due to impurity A and 
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H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
epinastme. 

Limits: 

— impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) {0*3 per cent); 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total: not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*7 per cent); 

— disregard limit : 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent)* 

Heavy metals (2,4*#) 

Maximum 20 ppm. 

Solvent: water R. 

0.250 g complies with test H. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) 

Loss on drying (2.2,32) 

Maximum 1.0 per cent, determined on 1*000 g by drying in 
an oven at 105 C* 

Sul fated ash {2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.200 g in 100 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 2 volumes of acetic anhydride R. 
Titrate with 0.1 Ai perchloric acid* determining the end-point 
potentiometrically ( 2 * 2 * 20 ). 

i mL of 0.1 M perchloric add is equivalent to 28.58 mg of 
C 16 H 16 C1N 3 , 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B 



A, ^//-dibenzotcJl imidazo [ 1 >5-a] azep in-3-amine, 



and enantiomer 


B. (I3bi?5)»7-bromcH9,13b-dihydrCHl//- 
dibenzo Jc*/] imidazo [ 1,5-a J azep in- 3-amine . 

,____ PhEur 


Epirubicin Hydrochloride 

(Ph. Eur. monograph 1590) 



C 27 H3oC 1NO , i 580*0 56390-09-1 


Action and use 

Cytotoxic. 

Preparation 

Epirubicin Injection 


Prt£t* _____ 

DEFINITION 

(8S, I OS)- 10- [(3-Amino2,3,6-trideoxy-0M,-a rabino- 
hexopyrano sy l) oxy] - 6,8 * 11 -trihy droxy- 8 -(hydroxy acetyl) 4 - 
methoxy-7,8,9,10-tetrahydrotetracene-S, 12-dione 
hydrochloride. 

Substance obtained by chemical transformation of a 
substance produced by certain strains of Streptomyces 
peucerius. 

Content 

97,0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

Orange-red powder. 

Solubility 

Soluble in water and in methanol, slightly soluble in 
anhydrous ethanol, practically insoluble in acetone* 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2,24), 
Comparison epirubicin hydrochloride CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a)* 

C. Dissolve about 10 mg in 0.5 mL of nitric acid f?, add 

0.5 mL of water R and heat over a flame for 2 min, Allow to 
cool and add 0*5 mL of silver nitrate solution RI, A white 
precipitate is formed. 

TESTS 

pH (2.2*3) 

4*0 to 5*5, 

Dissolve 50 mg in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Allow the solutions to stand 
for 3 h before use. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25*0 mg of epirubicin 
Hydrochloride CRS in the mobile phase and dilute to 25.0 mL 
with the mobile phase* 
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Reference solution (b) Dissolve 10 mg of epirubicin 
hydrochloride CRS and 10 mg of doxorubicin hydrochloride CRS 
in the mobile phase and dilute to 100 mLwith the mobile 
phase. 

Reference solution (c) Dissolve 10 mg of doxorubicin 
hydrochloride CRS in a mixture of 5 mL of water R and 5 mL 
of phosphoric acid R. Allow to stand for 30 mb. Adjust to 
pH 2.6 with an 80 g/L solution of sodium hydroxide R. 

Add 15 mL of acetonitrile R and 10 mL of methanol R. Mix. 
Reference solution (d) Dilute 1.0 mL of the test solution to 
100.0 mL with die mobile phase. 

Column: 

— size: l — 0.25 m, 0 - 4.6 mm; 

— Stationary phase: trimethylsilyl silica gel for chromatography R 
(6 pm); 

-— temperature : 35 

Mobile phase Mix 17 volumes of methanol R> 29 volumes of 
acetonitrile R and 54 volumes of a solution containing 3.7 g/L 
of sodium launlsuifate R and 2.8 per cent ¥!V of dilute 
phosphoric acid R< 

Flow rate 2.5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL of the test solution and reference 
solutions (b), (c) and (d). 

Run time 3.5 times the retention time of epirubicin. 
Identification of impurities Use the 2 nd most abundant peak 
present in the chromatogram obtained with reference 
solution (c) to identify impurity A. 

Relative retention With reference to epirubicin (retention 
time - about 9.5 min): impurity A = about 0.3; 
impurity B = about 0.4; impurity C = about 0.8; 

impurity E - about 1.1; impurity D = about i .5; 

impurit> r F - about 1.7; impurity G - about 2.1. 

System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurity C and epirubicin. 

Limits: 

— connection factor for the calculation of content* multiply the 
peak area of impurity A bv 0.7; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(1.0 per cent); 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(1.0 per cent); 

-— any other impurity: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.5 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(2.0 per cent); 

— - disregard limit: 0.05 times the area of die principal peak in 

the chromatogram obtained with reference solution (d) 
(0,05 per cent). 

Acetone {2.4.24) 

Maximum 1.5 per cent. 

Water (2.5.12) 

Maximum 4,0 per cent, determined on 0.100 g. 

Bacterial endotoxins (2.6J4) 

Less than LI lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins. 


ASSAY 

Liquid chromatography ( 2 , 2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 27 H 30 CINO 11 , 

STORAGE 

In an airtight container* protected from light, at a 
temperature of 2 a C to 8 °C. If the substance is sterile, store 
in a sterile, airtight, tamper-proof container. 

IMPURITIES 


A. R - OH: ( 8 ^, 105)-6*8,10,11 -tetrahydroxy- 8 - 
(hydroxyacetyl )-1 -methoxy-7,8,9, 1 0-tetrahydrotctracene-5, 12 
dione (doxorubidnone), 

B. R = H: (8S*i0*S)-8-acetyl-6,8,I0>I 1 -tetrahydroxy-l- 
methoxy-7,8,9, 1 0-terrahydrotetraeene-5,12-dione 
(daunorubicinone). 


C, ( 8 S, 1 0*5)- 10 -[( 3 -amino- 23 j 6 -trideoxy-a-L-/ 3 ar)- 
hexopyranosyl)oxy]- 6 * 8 j 1 l-trihydroxy- 8 ™(hydroxyacetyl)-I- 
methoxy-7,8,9*]0-tetrahydrotetracene-5, 1 2-dione 
(doxorubicin). 


D. (8S, 10S)-8-acetyl-1 0-[(3-amino-2,3,6-trideoxy-ot-L-/yxo- 
hexopyranosy 1) oxy ] -6* 8,11 -trihydroxy-1 -methoxy-7,8,9,10- 
tetrahydrotetracene- 5, 12 -dione (daunorub icin), 



E. (8 S, 10*5) -10- [(3-ammo-2,3,6-mdeoxy-ot-L-/yxu- 
hexopyranosyI)oxy]-6,8,11 -trihydroxy-8- [(IRS)-1- 
hydroxyethyl]-1 -methoxy-7,8,9,10-tetrahydrotetracene-5,12- 
dione (dihydrodaunorubicin)* 
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F. (8S,105)-8-acetyl-10-[C3-amino-2 ? 3 3 6-trideoxy-Qt-L-4ira6wi> 
hcxopyranosyl)oxy]- 6 , 8 ,1 l -trihydroxy-Line thoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione (^-daunombidn), 



G, 8,8[ (27?,4fl) -4-hy droxy-2-(hy droxym ethyl)-1 > 3-dioxo lan- 
2,4-diyl]bis [(8£,105}-10- [O-amino^^jb-trideoxy-a-L- 
tfra&ri^exopyranosyl) oxy] —6 a 8j, 1 Linhydroxy-l-methoxy- 
7,8,9,10-tetrahydrotetracenc-5,12-dione] (epirubidn dinter). 

___ PUB* 


Eplerenone 

(Pit. Eur . monograph 2765) 



Solubility 

Slightly soluble in water, freely soluble in methylene chloride, 
slightly soluble in ethanol (96 per cent). 

It shows polymorphism (5,9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison eplerenone CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R> evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Specific optical rotation (2,2,7) 

-16.0 to —14,0, 

Dissolve 0.250 g in acetonitrile R and dilute to 25,0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29), 

Solvent mixture acetonitrile R, methanol i?, water R 
(25:25:50 VfVfV). 

Test solution (a) Dissolve 25,0 mg of the substance to be 
examined in the solvent mixture and dilute to 50,0 mL with 
the solvent mixture. 

Test solution (b) Dilute 1,0 mL of test solution (a) to 
10,0 mL with the solvent mixture. 

Reference solution (a) Dissolve 5 mg of eplerenone for system 
suitability CRS (containing impurities A and D) in the solvent 
mixture and dilute to 10,0 mLwith the solvent mixture. 
Reference solution (b) Dissolve 5 mg of eplerenone far peak 
identification CRS (containing impurity B) in the solvent 
mixture and dilute to 10,0 mL with the solvent mixture. 
Reference solution (c) Dilute 1,0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (d) Dissolve 25.0 mg of eplerenone CRS in 
the solvent mixture and dilute to 50,0 mL with the solvent 
mixture. Dilute S ,0 mL of the solution to 10.0 mL with the 
solvent mixture. 

Column: 

— size: l - 0.15 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (3 gm); 

— temperature: 30 "C 
Mobile phase: 

— mobile phase A: 0.1 per cent ViV solution of phosphoric 
acid R \ 

— mobile phase B: phosphoric acid R, acetonitrile methanol R 
(0,1:40:60 V1VIV); 


€*^*>0* 414,5 107724-20-9 

Action and use 

Aldosterone receptor antagonist; antihypenensive, 

PhEur ___ 

DEFINITION 

9,113£-Epoxy-75£-(methoxycarbonyl)-3-oxo-17a-pregn-4-ene- 
21,17-carbolactone, 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White, almost white or slightly yellow, crystalline powder. 


Time 

Mobile phoK A 

Mobile phase B 

(mini 

(per cent V/V) 

(per cent V/V) 

0-25 

54 

46 

25 • 32 

54440 

46 4 60 

32-45 

40 

60 


Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 240 nm. 

Injection 20 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with eplerenone for system suitability CRS and the 
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chromatogram obtained with reference solution (a) to 
identify die peaks due to impurities A and D; use the 
chromatogram supplied with eplerenone for peak 
identification CRS and the chromatogram obtained with 
reference solution (b) to identify the peak due to impurity B. 
Relative retention With reference to eplerenone (retention 
time — about 9 min): impurity D = about 0.71; 
impurity A = about 0.74; impurity B = about 1.2. 

System suitability: reference solution (a): 

— peak-to-valley ratio: minimum 5.0, where H p = height 
above the baseline of the peak due to impurity D and 
H v - height above the base!me of the lowest point of the 
curve separating this peak from the peak due to 
impurity A. 

Calculation of percentage contents : 

— for each impurity, use the concentration of eplerenone in 
reference solution (e). 

Limits: 

— impurities A , B: for each impurity, maximum 0.3 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.6 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5,12) 

Maximum 0.5 per cent, determined on 1.000 g. 

Sulfated ash (2.4 14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (22.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (d). 
Calculate the percentage content of taking into 

account the assigned content of eplerenone CRS. 

IMPURITIES 

Specified impurities A, B 

Of her detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical C, D, 

e> F t a 



A . 3 -oxo-17 ot-pregn-4 -ene-7oc,9:21 , 17-dica rb ol acton e, 

B. 11 oc, 12 ot-epoxy-7 ct- (m ethoxyc arbonyl) -3 -oxo-17 Qt-pregn-4- 
cne*21,17-carbo lactone, 



C. 7o£-(methoxycarbonyl)-3-oxo-l7a-pregna-4,9(lI)-diene- 
21 j 17-carbolactone, 






D. (2 'R) -9 y 11 a-epoxy- 3,5 '-di oxo-4',5'-di hydro-3 77- 
spiro[androst-4-ene-l 7,2'-furan]-7a-carboxylic add. 


E. 9,1 la£-epoxy-7p^(methoxycarbonyl)-3-oxo-17ot-pregn-4- 
ene-21,17 -carbolactone, 


F. 9,11 a-epoxy-17-hydroxy-7:*-(methoxycarbony I)-3 k>xq- 
17a-pregn-4-ene“2i-carboxylic acid, 


G. 7«-(mcthoxycarbonyl)-3-oxo-17a-pregn^-ene-21,17- 
carbolactone. 




Ergoealciferol 

(Pit Bur. monograph 0082) 



C 23 H 44 O 396.7 50-14-6 


Action and use 

Vitamin D analogue (Vitamin DJ. 

Preparations 

Caldum and Ergocalriferol Tablets 
Chewable Calcium and Ergocaldferol Tablets 
Ergoealciferol Injection 
Ergoealciferol Tablets 
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When vitamin D 2 is prescribed or demanded, Ergocalciferoi 
shall be dispensed or supplied. When calciferol or vitamin D 
is prescribed or demanded, Ergocalciferoi or Colec aid feral 
shall be dispensed or supplied. 

PhEur _________ 

DEFINITION 

(5Z,7E,22E)~9 ,10-Secoergosta-5,7,10(19) 3 22-tetraen-3fFol. 

Content 

96.5 per cent to 102.0 per cent. 

A suitable antioxidant may be added, 

A reversible isomerisation to pre-ergocalriferol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds (see Assay). 

1 mg of ergocalciferoi is equivalent to 40 000 TU of 
antirachitic activity (vitamin D) in rats. 

CHARACTERS 

Appearance 

White or slightly yellowish, crystalline powder or white or 
almost white crystals* 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent) and in methanol, soluble in fatty oils. 

It is sensitive to air, heat and light. Solutions in volatile 
solvents are unstable and are to be used immediately, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24), 

Comparison ergocalciferoi CRS. 

TESTS 

Specific optical rotation (2,2,7) 

4- 103 to + 107. 

Dissolve 0,200 g rapidly and without heating in aldehyde-free 
alcohol R and dilute to 25,0 mL with the same solvent. 
Examine within 30 min of preparing the solution. 

Reducing substances 

Dissolve 0.1 g in aldehyde-free alcohol R and dilute to 
10.0 mL with the same solvent. Add 0,5 mL of a 5 g/L 
solution of mrazolium blue R in aldehyde-free alcohol R and 
0.5 mL of dilute let ram ethylammo mum hydroxide solution R. 
Allow to stand for exactly 5 min and add 1.0 mL of glacial 
acetic acid R. Prepare a reference solution at die same time 
and in the same manner using 10.0 mL of a solution 
containing 0,2 pg/mL of hydroqumone R in aldehyde-free 
alcohol R. Measure the absorbance (2.2.25) of the 2 solutions 
at 525 nm using as the compensation liquid 10.0 mL of 
aldehyde-free alcohol R treated in the same manner. 

The absorbance of the test solution is not greater than that of 
the reference solution (20 ppm). 

Impurity B 

Liquid chromatography (2,2,29). Cany out the zest as rapidly 
as possible, avoiding exposure to actinic light and air , 

Test solution Dissolve 25.0 mg of the substance to be 
examined without heating in methanol R and dilute to 
25.0 mL with the same solvent. 

Reference solution Dissolve 5.0 mg of ergo sterol CRS 
(impurity B) without heating in methanol R and dilute to 
50.0 mL with the same solvent. Dilute 1.0 mL of the 
solution to 50,0 mL with methanol R. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (5 pm); 


— temperature: 25 *C. 

Mobile phase methanol R, 

Flow rate 1.5 mL/min, 

Detection Spectrophotometer at 282 nm. 

Injection 20 gL, 

Run time 2.5 times the retention time of ergocalciferoi. 
Relative retention With reference to ergocalciferoi (retention 
time — about 7 min): impurity B = about 1,6, 

Limit: 

— impurity B: nor more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.2 per cent). 

Related substances 

Liquid chromatography (2.2,29). Carry out the test as rapidly 
as possible, avoiding exposure to actinic light and atr. 

Test solution Dissolve 25.0 mg of the substance to be 
examined without heating in methanol R and dilute to 
25,0 mL with the same solvent. 

Reference solution (a) Dissolve 5 mg of ergocalciferoi for system 
suitability CRS (containing impurities A, F and G) in 
methanol R and dilute to 5.0 mL with the same solvent. Heat 
in a water-bath at 90 C under a reflux condenser for 45 min 
and allow to cool. 

Reference solution (b) Dissolve 25.0 mg of ergocalciferoi CRS 
without heating in methanol R and dilute to 25,0 mL with the 
same solvent. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R, 

Reference solution (d} Dilute 5.0 mL of reference solution (c) 
to 50.0 mL with methanol R. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 25 C, 

Mobile phase water for chromatography R, methanol R 
(5:95 VfV). 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL of test solution and reference solutions (a) 
and (c). 

Run time Twice the retention time of ergocalciferoi. 
Identification of impurities Use the chromatogram supplied 
with ergocalciferoi for peak identification CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, F and G and pre- 
ergocalciferoi. 

Relative retention With reference to ergocalciferoi (retention 
time = about 16 min); impurity F = about 0.7; 
impurity A — about 0.9; pre-ergocalci feral = about 0.95; 
impurity G = about 1.2 . 

System suitability, reference solution (a); 

— resolution: minimum 4.2 between the peaks due to 
ergocalciferoi and impurity G; 

— peak-to-vaMey ratio: minimum 1.5, where H p = height 
above the baseline of the peak due to impurity A and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to pre- 
ergocalciferol; minimum 1.5, where H p - height above 
the baseline of the peak due to pre-ergocalciferol and 
H v - height above the baseline of the lowest point of the 
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curve separating this peak from the peak due to 
ergocalciferol. 

Limits: 

— impurity’ G: not more than 1 *5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) {1,5 per cent); 

— impurities A, F: for each impurity, not more than 
0,5 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0,5 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (d) (0,10 per cent); 

— total: maximum 2,5 per cent; 

— disregard Hmm 0,5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.05 per cent); disregard any peak due to pre- 
ergocalciferol or the antioxidant. 

ASSAY 

Carry out the assay as rapidly as possible, avoiding exposure to 
actinic light and air. 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (b). 

Calculate the percentage content of C^H^O taking into 
account the assigned content of ergocalciferol CRS and, if 
necessary, the peak due to pre-ergocalciferol. 

STORAGE 

Under an inert gas, in an airtight container, protected from 
light, at a temperature of 2 °C to 8 °C. 

The contents of an opened container are to be used 
immediately. 

LABELLING 

The label states the name and concentration of any added 
antioxidant. 

IMPURITIES 

Specified impurities A, B } F> G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): C, D, 

R 




B. (22E) -cigosta*5,7,22-trien-3p-ol (eigosterol). 




C. (22£)-9ft, 10ot-ergosta*5,7,22-trien-3p-ol (lumisterol 2 ), 


D, (6E,2 2£) -9, l G-sceoergosta-5 (10) ,6,8 (14) ,22-tetiaen- 3P*ol 
(tso-taehysteroWi 



E, (6E,22EM?i10-Becoergosta-5( 10),6,S,22-tetraen-3P-ol 
(tachysterol 2 ). 



A. (5E,7E,22E)-9,10-sccocrgosta-5,7,1 Q( 19),22-tetraen-3|3-ol 
(trans-vitamin D a ), 


F. (5Z,7 E,2 2E) -9,10-sccocrgosta*5,7,10(19),22,24(24 1 )- 
pentaen-3p-ol, 
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G. (5Z, 7£) -9,10-secoergosta-5,7,10(19) -mcn-3fi-ol 
(vitamin D 4 ). 

_____, Pti Eur 


Ergometrine Maleate 

(Ph. Eur . monograph 0223) 



C 23 H 27 N 3 0 6 441.5 129-51-1 

Action and use 

Oxytocic* 

Preparations 

Ergometrine Injection 
Ergometrine and Oxytocin Injection 

PhEcr. ______ 

DEFINITION 

Ergometrine maleate contains not less than 98,0 per cent and 
not more than the equivalent of 101.0 per cent of (6aJ?,9i?)- 
AL[(S)-2-hydroxy- 1 -methylethyl j -7-methyI-4,6,6a,7 ,8,9- 
hexahy dro-indo lo [4,3 -fg] q uinoline-9-c arboxami de 
(Z)-butenedioate 3 calculated with reference to the dried 
substance* 

CHARACTERS 

A white or almost white or slightly coloureds crystalline 
powder sparingly soluble in water, slightly soluble in alcohol. 

IDENTIFICATION 

First identification B> C 
Second identification A, C, D y E. 

A. Dissolve 30 mg in 0.01 M hydrochloric add and dilute to 
100.0 mL with the same acid. Dilute 10.0 mL of the solution 
to 100*0 mL with 0.01 M hydrochloric add. Examined 
between 250 nm and 360 nm (2*2.25), the solution shows an 
absorption maximum at 311 nm and a minimum at 265 nm 
to 272 nm. Hie specific absorbance at the maximum is 

175 to 195* 

B. Examine by infrared absorption spectrophotometry 
(2.2,24)) comparing with the spectrum obtained with 
ergometrine maleate CRS * Examine the substances prepared as 
discs. 

C. Examine the chromatograms obtained in the test for 
related substances* The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 


and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

D. To 0.1 mL of solution S (see Tests) add l mL of gladal 
acetic add /?, 0,05 mL of ferric chloride solution R1 and 1 mL 
of phosphoric add R and heat in a water-bath at 80 C. After 
about 10 min, a blue or violet colour develops which 
becomes more intense on standing. 

E. Dissolve 0.1 g in a mixture of 0.5 mL of dilute sulfuric 
add R and 2.5 mL of water R , Add 5 mL of ether R and 
1 mL of strong sodium hydroxide solution R and shake. 

Separate the aqueous layer and shake with two quantities, 
each of 5 mL of ether R. To 0.1 mL of the aqueous layer 
add a solution of 10 mg of resorcinol R in 3 mL of sulfuric 
acid R. Heat on a water-bath for 15 min. No colour 
develops* To the rest of the aqueous layer add 1 mL of 
bromine water R. Heat on a water-bath for 10 min, then heat 
to boiling and cool* To 0,2 mL of this solution add a 
solution of 10 mg of mordnol J? in 3 mL of sulfuric acid R. 
Heat on a water-bath for 15 min, A pinkish-violet colour 
develops* 

TESTS 
Solution S 

Dissolve 0.100 g 3 without heating and protected from light, 
in 9 mL of carbon dioxide-free water R and dilute to 10.0 mL 
with the same solvent. 

Appearance of solution 

Solution S is clear (2.2*/) and not more intensely coloured 
than reference solution Y 5 or BY 5 (2*2*2, Method IT). 

pH (2.2.3) 

The pH of solution S is 3.6 to 4.4. 

Specific optical rotation ( 2.2.7) 

4 * 50 to + 56 3 determined on solution S and calculated with 
reference to the dried substance. 

Related substances 

Examine by thin-layer chromatography (2.2*27), using silica 
gel G R as the coating substance* Carry out all operations as 
rapidly as possible, protected from light. Prepare the test and 
reference solutions immediately before use. 

Test solution (a) Dissolve 50 mg of the substance to be 
examined in a mixture of 1 volume of concentrated ammonia R 
and 9 volumes of alcohol (80 per cent VIV) R and dilute to 
5.0 mL with the same mixture of solvents. 

Test solution (b) Dilute 1 *0 mL of test solution (a) to 
J 0*0 mL with a mixture of 1 volume of concentrated 
ammonia R and 9 volumes of alcohol (80 per cent VIV) R. 
Reference solution (a) Dissolve 10 mg of ergometrine 
maleate CRS in a mixture of 1 volume of concentrated 
ammonia R and 9 volumes of alcohol (80 per cent VIV) R and 
dilute to 10.0 mL with the same mixture of solvents. 

Reference solution (b) Dilute 5*0 mL of reference solution (a) 
to 50.0 mL with a mixture of 1 volume of concentrated 
ammonia R and 9 volumes of alcohol (80 per cent VIV) R. 
Reference solution (c) To 2.0 mL of reference solution (b) add 
2*0 mL of a mixture of 1 volume of concentrated ammonia R 
and 9 volumes of alcohol (SO per cent ViV) R, 

Apply separately to the plate 5 pL of each solution. Develop 
immediately over a path of 14 cm using a mixture of 
3 volumes of water R y 25 volumes of methanol R and 
75 volumes of chloroform R. Dry the plate in a current of cold 
air and spray with dimethylamimbenzaldehyde solution R7. 

Dry the plate in a current of warm air for about 2 min. 

Any spot in the chromatogram obtained with test 
solution (a), apart from the principal spot, is not more 
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intense than the principal spot in the chromatogram obtained 
with reference solution (b) (1.0 per cent) and at most one 
such spot is more intense dian the principal spot in the 
chromatogram obtained with reference solution (c) 

(0.5 per cent). 

Loss on drying ( 2.2.32) 

Not more than 2,0 per cent, determined on 0.20 g by drying 
over diphosphorus pentoxide R at 80 ; C at a pressure not 
exceeding 2.7 kPa for 2 h. 

ASSAY 

Dissolve 0.150 g in 40 mL of anhydrous acetic acid R. Titrate 
with 0.05 M perchloric acid > determining the end-point 
p otentionictric ally (2.2. 20). 

1 mL of 0,05 Mperchloric acid is equivalent to 22.07 mg of 

C 23 H 27 N 3 O 5 . 

STORAGE 

Store in an airtight, glass container, protected from light, at a 
temperature of 2 C to 8 °C. 

_____ PhEur 


Ergotamine Tartrate 

(Ph. Ew\ monograph 0224) 



H OH 


G 70 H V6 N l0 O !6 1313 379-79-3 

Action and use 

Oxyrocic. 

Preparation 

Ergotamine Sublingual Tablets 

PhEur ___. 

DEFINITION 

Ergotamine tartrate contains not less than 98.0 per cent and 
not more than the equivalent of 10 L0 per cent of 
bis[(6a/?,9f?)-A r - [(2/?,5S, 1 OaS, 10bS)-5-benzyh1 Ob-hydroxy- 
2-methy I- 3 , 6-dioxo-oc tahy dro -8//- oxazol o [ 3,2-u] pyrrol o [2,1 - 
c] pyrazin-2-yl] -7 -methy 1-4,6,6a,7,8 3 94iexahy dr oindolo [4,3- 
/^]quinoline-9-carboxamidej tartrate, calculated with 
reference to the dried substance. It may contain two 
molecules of methanol of crystallisation. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, slightly hygroscopic, slightly soluble in alcohol. 
Aqueous solutions slowly become cloudy owing to hydrolysis; 
this may be prevented by the addition of tartaric acid. 

IDENTIFICATION 

First identification B 3 C 
Second identification A y C, D, E 


A. Dissolve 50 mg in 0.01 M hydrochloric add and dilute to 
100.0 mL with die same acid. Dilute 10.0 mL of the solution 
to 100.0 mL with 0.01 M hydrochloric add. Examined 
between 250 nm and 360 nm (2.2.25), the solution shows an 
absorption maximum at 311 nm to 321 nm and a mini mum 
at 265 nm to 275 nm. The specific absorbance at the 
maximum is 118 to 128, calculated with reference to the 
dried substance, 

B. Examine by infrared absorption spectrophotometry 
(2.2.24) y comparing with the spectrum obtained with 
ergotamine tartrate CRS . Examine the substances as discs 
prepared as follows: triturate the substance to be examined 
and the reference substance separately with 0.2 mL of 
methanol R and then with potassium bromide R as prescribed 
in the general method. 

C. Examine for not more than 1 min in ultraviolet light at 
365 nm the chromatograms obtained in the test for related 
substances. The principal spot in the chromatogram obtained 
with test solution (b) is similar in position and fluorescence 
to the principal spot in the chromatogram obtained with 
reference solution (a). After spraying with 
dimeihylaminobenzaldehyde solution R? y examine in daylight. 
The principal spot in the chromatogram obtained with test 
solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. To 0.1 mL of solution S (see Tests) add 1 mL of glacial 
acetic add JR, 0.05 mL of ferric chloride solution Rl and 1 mL 
of phosphoric acid R and heat in a w T ater-bath at 80 C. After 
about 10 min, a blue or violet colour develops which 
becomes more intense on standing. 

E. Dissolve about 10 mg in L0 mL of 0.1 M sodium 
hydroxide. Transfer to a separating funnel and shake with 
5 mL of methylene chloride R. Discard the organic layer. 
Neutralise the aqueous layer widi a few drops of dilute 
hydrochloric acid R , 0 J mL of this solution gives reaction (b) 
of tartrates (2. LI). Pour the reaction mixture into 1 mL of 
water R to observe the colour change to red or brownish-red. 

TESTS 

Carry out all operations as rapidly as possible* protected from light, 

Solution S 

Triturate 30 mg finely with about 15 mg of tartaric acid R 
and dissolve with shaking in 6 mL of water R. 

Appearance of solution 

Solution S is clear (2.2*1) and not more intensely coloured 
than reference solution V 6 (2.2.2, Method IT). 

pH (2.2.2) 

Shake 10 mg, finely pow T dered, with 4 mL of carbon dioxide- 
free water R. The pH of the suspension is 4.0 to 5.5. 

Specific optical rotation (2.2.7) 

Dissolve 0.40 g in 40 mL of a 10 g/L solution of tartaric 
acid R. Add 0.5 g of sodium hydrogen carbonate R cautiously 
in several portions and mix thoroughly. Shake with four 
quantities, each of 10 mL, of chloroform R previously washed 
with five quantities of water R y each of 50 mL per 100 mL of 
chloroform R t Combine the organic layers. Filter through a 
small filter moistened with chloroform R previously washed as 
described above. Dilute the filtrate to 50.0 mL with 
chloroform R previously washed as described above. Measure 
the angle of rotation. 

Determine tire amount of ergotamine base in the 
chloroformic solution as follows: to 25.0 mL of the solution 
add 50 mL of anhydrous acetic add R and titrate with 0.05 M 
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perchloric acid determining the end-point potentiometrically 

( 2 . 2 . 20 ). 

1 mL of 0.05 M perckhric acid is equivalent to 29,08 mg of 

The specific optical rotation is -154 to -165* calculated 
from the angle of rotation and the concentration of 
ergotamine base. 

Related substances 

Examine by thin-layer chromatography (2.2.27) , using a 
TLC silica gel G plate R. Prepare the reference solutions and the 
test solutions immediately before use and in the order indicated 
below ♦ 

Reference solution (a) Dissolve 10 mg of ergotamine 
tartrate CRS in a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 10,0 mL with 
the same mixture of solvents. 

Reference solution (b) Dilute 7,5 mL of reference solution (a) 
to 50,0 mL with a mixture of 1 volume of methanol R and 
9 volumes of methylene chlonde R. 

Reference solution (c) To 2.0 mL of reference solution (b) add 
4.0 mL of a mixture of 1 volume of methanol R and 
9 volumes of methylene chlonde R, 

Test solution (a) Dissolve 50 mg of the substance to be 
examined in a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 5,0 mL with 
the same mixture of solvents. 

Test solution (b) Dilute l .0 mL of test solution (a) to 
10,0 mL with a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R. 

Apply immediately to the plate 5 \xL of each reference 
solution and then 5 jiL of each test solution. Expose the 
points of application immediately to ammonia vapour and for 
exactly 20 s by moving the line of application from side to 
side above a beaker 55 mm high and 45 mm in diameter 
containing about 20 mL of concentrated ammonia R. Dry the 
line of application in a current of cold air for exactly 20 s. 
Develop immediately over a path of 17 cm using a mixture 
of 5 volumes of ethanol R> 10 volumes of methylene chloride R, 
15 volumes of dimethylformamide R and 70 volumes of 
ether R. Diy the plate in a current of cold air for about 

2 min. Examine for not more than 1 min in ultraviolet light 
at 365 nm for the identification. Spray the plate abundantly 
with dimethylaminobenzaldehyde solution R7 and dry in a 
current of warm air for about 2 min. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the principal spot in 
the chromatogram obtained with reference solution (b) 

(L5 per cent) and at most one such spot is more intense 
than the principal spot in the chromatogram obtained with 
reference solution (c) (0.5 per cent). 

Loss on drying (2,232) 

Not more than 6.0 per cent, determined on 0.100 g by 
drying in vacuo at 95 :, C for 6 h. 

ASSAY 

Dissolve 0.200 g in 40 mL of anhydrous acetic acid R. Titrate 
with 0,05 M perchloric add , determining the end-point 
potentiome trically ( 2 . 2 . 20 ), 

1 mL of 0.05 M perchloric add is equivalent to 32.84 mg of 

C7oH 7 5NioOi & , 

STORAGE 

Store in an airtight, glass container, protected from light, at a 
temperature of 2 °C to 8 *C. 

_______ PftEtir 


Erythritol 


(Ph. Eur. monograph 1802) 



C 4 H J0 O 4 


122,1 


Action and Use 

Excipient. 


* * 

* * 

* ** 


149-32-6 


- 

DEFINITION 

(2 jR,34 S)-Butane-1,2,3,4-tetrol (mercj-erythritol). 

Content 

96,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or free-flowing 
granules. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

A, Melting point (2,2.14): 119 °C to 122 °C. 

B, Infrared absorption spectrophotometry (2.2.24). 
Comparison erythritol CRS. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method II). 

Dissolve 5,0 g in water R and dilute to 50 mL with the same 
solvent. 

Conductivity ( 2.2.38) 

Maximum 20 pS cm " 1 . 

Dissolve 20.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100.0 mL with the same 
solvent. Measure the conductivity of the solution, while 
gently stirring with a magnetic stirrer. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.50 g of the substance to be examined 
in water R and dilute to 10,0 mL with the same solvent. 
Reference solution (a) Dissolve 0.50 g of erythritol CRS in 
water R and dilute to 10.0 mL with the same solvent. 
Reference solution (b) Dilute 2.0 mL of the test solution to 
1 00.0 mL w T ith water R. 

Reference solution (c) Dilute 5,0 mL of reference solution (b) 
to 100.0 mL with water R. 

Reference solution (d) Dissolve 1.0 g of erythritol R and 1.0 g 
of glycerol R in -water R and dilute to 20.0 mL with the same 
solvent. 

Column: 

— size: / = 0,3 m, 0 = 7,8 mm; 

— stationary? phase: cation-exchange resin R (9 pm); 

— temperature: 70 °C. 

Mobile phase 0*01 per cent VIV solution of sulfuric acid R. 
Flow rate 0.8 mL/min. 

Detection Refractometer maintained at a constant 
temperature. 
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Injection 20 pL; inject the test solution and reference 
solutions (b), (c) and (d)* 

Run time 3 times the retention time of erythritol. 

Relative retention With reference to erythritol (retention 
time = about 11 min); impurity A - about 0.77; 
impurity B - about 0.90; impurity C = about 0,94; 
impurity D = about 1 . 10 . 

System suitability Reference solution (d): 

— resolution: minimum 2 between the peaks due to erythritol 
and impurity D, 

Limits: 

— any impurity: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
( 2,0 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 2*0 per cent); 

— disregard Hmt.i area of the principal peak in the 
chromatogram obtained with reference solution (c) 

( 0.1 per cent). 

Lead {2AA0) 

Maximum 0.5 ppm. 

Water (2.5.12) 

Maximum 0.5 per cent, determined on 1.00 g< 

Microbial contamination 

If intended for use in the manufacture of parenteral 
preparations: 

— TAMC: acceptance criterion 10 2 CFU/g (2.632). 

If not intended for use in the manufacture of parenteral 
preparations: 

— TAMC: acceptance criterion 1G J CFU/g (2,6, 12); 

— TYMG: acceptance criterion 10 2 CFU/g (2.6. /2)j 

— absence of Escherichia colt (Z63J); 

— absence of Salmonella ( 2 . 6 . 13). 

Bacterial endotoxins (2.6A4) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for die 
removal of bacterial endotoxins: 

— less than 4 IU/g for parenteral preparations having a 
concentration of 100 g/L or less of erythritol; 

— less than 2.5 IU/g for parenteral preparations having a 
concentration of more than 100 g/L of erythritol. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of erythritol using the 
chromatogram obtained with reference solution (a) and the 
declared content of erythritol CRS. 

LABELLING 

The label states where applicable* that the substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 



A* 4-O-a-D-glucopyranosyl-D-glucitol (i>maItitol) s 



B. o-glucitol (D-sorbkoI)* 



/ H 

H OH 


C, (2/?,3j>45)-pemane3 J 23A5-pento] (msjtf-ribitol). 



D. propane-l 3 2,3*triol (glycerol), 

__ Phiit 


Erythromycin 

(Ph. Eur. monograph 0179) 


o 



ch 3 


Erythromycin Mot. Formula 

M r 

R1 

R2 

A C^HaTNOis 

734 

OH 

CHj 

B C 37 H 1 J 7 NO 12 

71ft 

H 

ch 3 


720 

OH 

H 


Action and use 

Macrolide antibacterial. 

Preparations 

Gastro-resistant Erythromycin Capsules 
Gastro-resistant Erythromycin Tablets 
Erythromycin and Zinc Acetate Lotion 

PhEtr ____ 

DEFINITION 

Mixture of macro lide antibiotics produced bv a strain of 
Streptomyces erythreus* the main component bring 
(3R,4S,5S,6R,1R,9R, 11 R, 12 R> 135,14ieM-[{2,6-dideoxy-3- 
G-methyl-3-0-methyl-T-t-riic^hexopyranosyl)oxy)-14-ethvl- 
7 ? 12 J 3-trihydroxy-3,5,7,9,11,13-hexame thy l-6-[ (3,4,6- 
mdcoxy- 3-dimethylainino-[i-i>.xy/u-hexopyranosy 1) - 
oxy]oxacyclotetradecane-2 s 10-dione (erythromycin A), 

Content 

— sum of the contents of erythromycin A, erythromycin B and 
erythromycin C: 93.0 per cent to 102.0 per cent 
(anhydrous substance); 

— erythromycin B: maximum 5*0 per cent; 

— erythromycin C: maximum 5,0 per cent* 
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CHARACTERS 

Appearance 

White or slightly vdlow powder or colourless or slightly 
yellow crystals, slightly hygroscopic. 

Solubility 

Slightly soluble in water (the solubility decreases as the 
temperature rises), freely soluble in ethanol (96 per cent), 
soluble in methanol. 

IDENTIFICATION 

First identification: A. 

Second identification £, C* D 

A. Infrared absorption spectrophotometry (2.2,24). 

Comparison eiythrontycin A CRS. 

Disregard any band in the region from 1980 cm-1 to 
2050 cm -L 

If the spectra obtained show differences, dissolve 50 mg of 
the substance to be examined and of the reference substance 
separately in 1.0 mL of methylene chloride R, dry at 60 X at a 
pressure not exceeding 670 Pa for 3 h and record new 
spectra using the residues. 

B. Thin-layer chromatography (2.2. 27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of erythromycin A CRS 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 20 mg of spiramycin CRS in 
methanol R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel G plate R, 

Mobile phase Mix 4 volumes of 2-propanol i? 3 8 volumes of a 
150 g/L solution of ammonium acetate R previously adjusted 
to pH 9,6 with ammonia R and 9 volumes of ethyl acetate R. 
Allow to settle and use the upper layer. 

Application 10 jiL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with anisaldehyde solution R1 and heat at 
110 X for 5 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a) and its position and colour are different from 
those of the spots in the chromatogram obtained with 
reference solution (b). 

C. To about 5 mg add 5 mL of a 0.2 g/L solution of 
xanthydrol R in a mixture of 1 volume of hydrochloric acid R 
and 99 volumes of acetic acid R and heat on a water-bath. 

A red colour develops. 

D. Dissolve about 10 mg in 5 mL of hydrochloric acid RI and 
allotv to stand for 10-20 min. A yellow colour develops. 

TESTS 

Specific optical rotation (2.2.7) 

-71 to -78 (anhydrous substance). 

Dissolve 1,00 g in ethanol R and dilute to 50,0 mL with the 
same solvent. The specific optical rotation is determined at 
least 30 min after preparing the solution. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 40.0 mg of the substance to be 
examined in a mixture of 1 volume of methanol R and 
3 volumes of phosphate buffer solution pH 7.0 Rl and dilute to 
10.0 mL with the same mixture of solvents. 


Reference solution (a) Dissolve 40.0 mg of erythromycin A CRS 
in a mixture of 1 volume of methanol R and 3 volumes of 
phosphate buffer solution pH 7, 0 Rl and dilute to 10.0 mL 
with the same mixture of solvents. 

Reference solution (b) Dissolve 10.0 mg of erythromycin B CRS 
and 10.0 mg of erythromycin C CRS in a mixture of 1 volume 
of methanol R and 3 volumes of phosphate buffer solution 
pH 7.0 Rl and dilute to 50.0 mL w r ith the same mixture of 
solvents. 

Reference solution (c) Dissolve 5 mg of N-demethylerythromycin 
A CRS in reference solution (b). Add LG mL of reference 
solution (a) and dilute to 25 mL with reference solution (b). 
Reference solution (d) Dilute 3,0 mL of reference solution (a) 
to 100.0 mL with a mixture of 1 volume of methanol R and 
3 volumes of phosphate buffer solution pH 7,0 RL 
Reference solution (e) Transfer 40 mg of erythromycin A CRS 
to a glass vial and spread evenly such that it forms a layer not 
more than about 1 mm thick. Heat at 130 C for 4 h. Allow 
to cool and dissolve in a mixture of 1 volume of methanol R 
and 3 volumes of phosphate buffer solution pH 7.0 Rl and 
dilute to 10 mL with the same mixture of solvents. 

Column: 

— size : / = 0,25 m, 0 = 4.6 mm; 

— stationary phase: styrene-divmylbenzene copolymer R (8 Jim) 
with a pore size of 100 nm; 

— temperature : 70 X using a water-bath for the column and 
at least one-third of the tubing preceding the column. 

Mobile phase To 50 mL of a 35 g/L solution of dipotassium 
hydrogen phosphate R adjusted to pH 9*0 ± 0.05 with dilute 
phosphoric acid R , add 400 mL of water i?, 165 mL of 2- 
methyl-2-propanol R and 30 mL of acetonitrile and dilute to 
1000 mL with water R. 

Flow rate 2.0 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 100 pL of the test solution and reference 
solutions (c), (d) and (e). 

Run time 5 times the retention time of erythromycin A. 
Relative retention With reference to erythromycin A (retention 
time = about 15 min); impurity A - about 0,3; 
impurity B = about 0.45; erythromycin C = about 0.5; 
impurity C “ about 0.9; impurity D - about 1.4; 
impurity F = about 1.5; erythromycin B = about 1.8; 
impurity E = about 4*3, 

System suitability, reference solution (c); 

— resolution: minimum 0*8 between the peaks due to 
impurity B and erythromycin C and minimum 5.5 
between the peaks due to impurity B and erythromycin A. 
If necessary, adjust the concentration of 2-methyl-2- 
propanoi in the mobile phase or reduce the flow rate to 
1.5 mL or 1.0 mL'min. 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities (use die 
chromatogram obtained with reference solution (e) to 
identify them) by the corresponding correction factor: 
impurity E = 0.09; impurity F - 0.15; 

— any impurity, not more than the area of the principal peak 
in die chromatogram obtained with reference solution (d) 
(3.0 per cent); 

— total: not more than 2.3 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (d) (7.0 per cent); 

— disregard limit: 0.02 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
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(0,06 per cent); disregard the peaks due to 
erythromycin B and erythromycin C. 

Thiocyanate 
Maximum 0.3 per cent. 

Prepare the sohmons immediately before use and protect from 
actinic light 

Compensation liquid Dilute 1,0 mL of a 90 #L solution of 
feme chloride R to 50.0 mL with methanol R. 

Test solution Dissolve 0.100 g (m g) of the substance to be 
examined in 20 mL of methanol ft add 1.0 mL of a 90 g/L 
solution of ferric chloride R and dilute to 50.0 mL with 
methanol R. 

Prepare 2 independent reference solutions. 

Reference solution Dissolve 0.100 g of potassium thiocyanate ft 
previously dried at 105 °C for 1 h, in methanol R and dilute 
to 50.0 mL with the same solvent. Dilute 5.0 mL to 
50.0 mL with methanol R. To 5,0 mL of this solution, add 
i .0 mL of a 90 g/L solution of ferric chloride R and dilute to 
50.0 mL with methanol R. 

Measure the absorbances (2.2.25) of each reference solution 
04,, A 2 ) and of the test solution (A) at the maximum (about 
492 nm). 

Suitability value: 

s _ m a x Ai 
mi x A 2 

m x , m 2 = mass of potassium thiocyanate used to prepare 
the respective reference solutions* in grams. 

The test is not valid unless S is not less than 0,985 and not 
more than 1.0)5. 

Calculate the percentage content of thiocyanate from the 
following expression: 

A x 58.08 x 0.5 k / mi f m 2 \ 
m x 97,18 * + Mj 

58.08 = relative molecular mass of the thiocyanate 

moiety; 

97 J 8 = relative molecular mass of potassium 

thiocyanate. 

Water (2.5J2) 

Maximum 6.5 per cent, determined on 0,200 g. 

Use a 100 g/L solution of imidazole R in anhydrous 
methanol R as the solvent. 

Sulfa ted ash (2.4. 14) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solutions (a) and (b). 
System suitability: reference solution (a): 

— symmetry factor maximum 5; 

— repeatability: maximum relative standard deviation of 
1.2 per cent after 6 injections. 

Calculate the percentage content of erythromycin A using the 
chromatogram obtained with reference solution (a). Calculate 
the percentage contents of erythromycin B and 
erythromycin C using the chromatogram obtained with 
reference solution (b). 

STORAGE 

Protected from light. 


IMPURITIES 


o 



C Ha 


A. (3ft4$,5S;6ft7ft9ftIIft 12ft13ft 14/?)-H(2 f 6-didcoxy- 
3-C-methyL3-Omcthyl-ti-i.-rifc(?-hexopyranosy l)oxy]-14-ethyl- 
7,12,13 -tiihy droxy- 3- (hydroxymethyl )-5,7,9*11*13- 
pentamethy L6~ [ [ 3,4,6-tri deoxy-3- (dimethylamino) <ylo- 

hexopyranosyl] oxy] oxacydotetradecane-2* 10-dione 
(erythromycin F), 


o 



B. (3ft45*5S*6ft7ft9ftl Jft 12ftl35*l47f)-4-[(2*6-dkfeoxv- 
3^meihyl-3-0-mcthyl^-L-nfo^hexopyranosyl)oxyH4-ethyl- 
7,12,13-trihydroxy-3,5,7 *9,11,13-hexamethy!-6-[ [3*4,6- 
mdeoxy- 3- (m ethylamino) -|Li>-nV^ 
hexopyranosyl] oxy] oxacydotctradecane-2,3 0-dione (3 "-N- 
desme thy [erythromycin A), 


o 



C. (2ft4aft4 'RJ'Sfi 'ft7ft 8ft9ft 1 Oft 12ft 14ft 15ft 165)-7- 
ethyl-5',8,9,l4-tctrahydrox>'-4'-methox>'-4',6 l s 8,10*12 ? i4,J6- 

heptamethyl-15-[[3,4,6-mdeoxy-3-(dimeThylamino)-P-D-.t^ 
hexopyranosyl] oxy] hexadecahydrospiro [5/7,11/7-1,3- 
dioxino[5*4-c]oxacydotetradecin-2,2 -pyrane]-5,n-dione 
(erythromycin E), 
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D. ( lS^RJR, 45,5/?,8i? 3 95,105,1 \R y 12R,l 4i?)-H(2,6- 
d ideoxy-3 -C-methyl-3 - G-methy 1-ot-L- rctfl-hexopyranosy 1) oxy] - 
5 -ethyl- 3-hydr oxy^-2 ,4,8 3 1 0 3 1 2 3 14-hexamethy 1-11 - [ [3,4,6- 
trideoxy-3- (dim ethylamino) -p-o-xyfo-hexopy ran osy 1] oxy] - 
6,15, i 6-trioxa tricyclo [ 10. 2 . L1 114 ] hexadecan-7-one 
(anhydroerytihromycin A), 



E. (2i?,3f?,45 3 5R,&R,9S 7 1 OS, 11 i? 3 12J?)-9-[(2,6niideoxy-3“C“ 
methy 1- 3- G-methy 1 -gc-l- riba- hexopy rano sy 1) oxy j - 5-cthyl- 3,4- 
dihydroxy-2,4,8,10,12,14-hexamethyl-11 - [ [ 3 3 4,6-trideoxy-3- 
(di methyl am inn)-(3-n-r^/fr-hexopyra no syl) oxy j -6,15- 
dioxa bi cycl o [ 10.2.1 ] pentadec-1(14) -en-7-one 
(erythromycin A enol ether), 



F< (2f?,3tf,6i?,75,85,9K, 10K)-7-[(2,6-dideoxy-3-C-methyl-3- 
Ome thy l-a-L-rc^hexopyrano $y 1) oxy] -3- [ (1 i?> 2 i?) -1,2 - 
dihydroxy-1 -methylbutyl] -2,6,8,10,12-pentamethy 1-9 - [ [3,4,6- 
tri de oxy- 3- (dimethyl am ino) -fS-D-xy/fl-hexopyra no sy 1] oxy] - 
4 3 13-di oxabicy c lo [8.2.1 ] tridec-1(12)-en- 5-one 
(pseudoeiythromydn A enol ether). 

______ PhEur 


Erythromycin Estolate 

(Ph. Eur : monograph 0552) 


O 



B C 52 H a7 N0 17 S 1040 H CH 3 

C C 5l H 35 NO ie S 1042 OH H 


Action and use 

Macrolide antibacterial. 

Preparation 

Erythromycin Estolate Capsules 

PhEur ^ _____ 

DEFINITION 

Main component (3^45,55,6^,7 lli?,12 R> 135,14i?)-4- 
[ (2,6 -Dideoxy-3 -C-methyl-3 -O-methyl-a-L-rr&o 
hexopyranosyl)oxy] -14-ethyl-7,12,13-trihydroxy- 
3,5,7,9,11,13-hexamethyl-6-[[3 5 4 3 6-mdeoxy-3- 
(dimethy 1 amino )-2- O-propionyl - |3 -d-x v/ 0 - 
hexopyranosyl] oxy] oxacyclotetradecane-2,10-dione dodecyl 
sulfate (erythromycin A 2"-propionate dodecyl sulfate). 
Semi-synthetic product derived from a fermentation product. 
Content 

— erythromycin estolate : 86.0 per cent to 102.0 per cent 
(anhydrous substance); 

— erythromycin B\ maximum 5.0 per cent (anhydrous 
substance); 

— erythromycin G; maximum 5.0 per cent (anhydrous 
substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent), soluble in acetone. It is practically insoluble in 
dilute hydrochloric acid. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison erythromycin estolate CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Hydrolysis solution A 20 g/L solution of dipotassium hydrogen 
phosphate R adjusted to pH 8.0 with phosphoric acid R, 

Test solution Dissolve 0.150 g of the substance to be 
examined in 25 ml of methanol R. Add 20 mL of the 
hydrolysis solution, mix and allow to stand at room 
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temperature for at least 12 h. Dilute to 50.0 mL with the 
hydrolysis solution. 

Reference solution (a) Dissolve 40.0 mg of erythromycin A CRS 
in 10 mL of methanol R and dilute to 20,0 mL with the 
hydrolysis solution. 

Reference solution (b) Dissolve 10.0 mg of erythromycin B CRS 
and 10.0 mg of erythromycin C CRS in 50.0 mL of 
methanol R. Add 5.0 mL of reference solution (a) and dilute 
to 100,0 mL with the hydrolysis solution. 

Reference solution (c) Dissolve 2 mg of N-demeihykrythromycin 
A CRS in 20 ml of reference solution (b). 

Reference solution (d) Dilute 3,0 mL of reference solution (a) 
to 100.0 mL with a mixture of equal volumes of methanol R 
and the hydrolysis solution. 

Reference solution (e) Dissolve 40 mg of erythromycin A GRS> 
previously heated at 130 C for 3 h, in 10 mL of methanol R 
and dilute to 20 mL with the hydrolysis solution (in situ 
preparation of impurities E and F). 

Reference solution (f) Dissolve 2 mg of erythromycin A CRS in 
10 mL of (101 M hydrochloric acid. Allow to stand at room 
temperature for 30 min. Dilute to 20 mL with the hydrolysis 
solution {in situ preparation of impurity D). 

Column'. 

— rise; / = 0,25 m> 0 = 4.6 mm; 

— stationary phase*, styrene-divinylbenzene copolymer R (8 pm) 
with a pore size of 100 nm; 

— temperature: 70 C using a water-bath for the column and 
at least one third of the tubing preceding the column. 

Mobile phase To 50 mL of a 35 g/L solution of dipotassium 
hydrogen phosphate R adjusted to pH 8.0 with dilute phosphoric 
acid R, add 400 mL of water B, 165 mL of 2-methyl-2~ 
propanol R and 30 mL of acetonitrile R > and dilute to 
1000 mL with water R. 

Flow rate 2,0 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 200 pL of the test solution and reference 
solutions (c)j (d) 3 (e) and (f)* 

Run time 5 times the retention time of erythromycin A; begin 
integration after the hydrolysis peak. 

Identification cf impurities Use the chromatogram obtained 
with reference solution (e) to identify the peaks due to 
impurities E and F. 

Relative retention With reference to erythromycin A (retention 
time = about 15 min): hydrolysis peak = less than 0.3; 
impurity A = about 0,3; impurity B = about 0.45; 
erythromycin C “ about 0,5; impurity C = about 0.9; 
impurity G = about 1,3; impurity D = about 1.4; 
impurity F = about 1.5; erythromycin B = about 1.8; 
impurity E = about 4.3. 

System suitability 1 : reference solution (c): 

— resolution : minimum 0.8 between the peaks due to 
impurity' B and erythromycin C and minimum 5.5 
between the peaks due to impurity' B and erythromycin A. 

Limits'. 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity E = 0.09; 
impurity F - 0.15; impurity G * 0.14; 

— impurities A y B, C, D y E, F, G: for each impurity', not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

{3.0 per cent); 


— arty other impurity: for each impurity, not more than 
0.067 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

{0,2 per cent); 

— total: not more than L67 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (d) (5,0 per cent); 

— disregard limit : 0,02 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.06 per cent). 

Free erythromycin 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 0.250 g of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution Dissolve 75.0 mg of erythromycin A CRS in 
die mobile phase and dilute to 50.0 mL with the mobile 
phase. Dilute 5.0 mL of the solution to 25,0 mL with 
acetonitrile R. 

Column ; 

— size: I - 0.25 m,0 - 4,6 mm; 

— stationary phase: octyhilyl silica gel for chromatography R 
(5 pm); 

— temperature: 30 °C. 

Mobile phase Mix 35 volumes of acetonitrile R1 and 
65 volumes of a solution containing 3,4 g/L of potassium 
dihydrogen phosphate R and 2.75 ml/L of tnethylamim R t 
adjusted to pH 3.0 with dilute phosphoric acid R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 195 nm. 

Injection 20 pL. 

Run time Twice the retention time of erythromycin A for the 
reference solution and 4,5 times the retention time of the 
1” peak of erythromycin propionate for the test solution. 
Retention time Erythromycin A = about 5 min; l” peak of 
erythromycin propionate = about 10 min. 

Limit: 

— free erythromycin: not more titan the area of the principai 
peak in the chromatogram obtained with the reference 
solution (6.0 per cent). 

Dodecyl sulfate 

23.0 per cent to 25.5 per cent of C 12 H 2 f , 04 S (anhydrous 
substance). 

Dissolve 0,500 g in 25 mL of dimethylformamide R. Titrate 
with 0.1 M sodium meihoxide using 0.05 mL of a 3 g/L 
solution of thymol blue R in methanol R as indicator. 

1 mL of 0,/ Af sodium meihoxide is equivalent to 26.64 mg of 

Cl 3 H 26 0 4 S. 

Water (2.5 AZ) 

Maximum 4,0 per cent, determined on 0.300 g. 

Use a 100 g/L solution of imidazole R in anhydrous 
methanol R as the solvent. 

Sulfated ash (2.4A4) 

Maximum 0.5 per cent, determined on 0.5 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Ittjection Test solution and reference solutions (a) and (b). 
System suitability: 

— repeatability): maximum relative standard deviation of 

1,2 per cent after 6 injections of reference solution (a). 
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Calculate the percentage content of erythromycin A using the 
chromatogram obtained with reference solution (a). Express 
the result as erythromycin A estolate by multiplying the 
percentage content of erythromycin A by 1.4387. 

Calculate the percentage contents of erythromycin B and 
erythromycin C using the chromatogram obtained with 
reference solution (b). Express the result as erythromycin B 
estolate and as erythromycin C estolate by multiplying 
by 1.4387, 

For the calculation of content of erythromycin estolate use 
the sum of erythromycins A, B and C expressed as estolate 
as described above. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities: A, B> C, D y E y F f G. 


o 



A. R 1 = OH, R 2 = GH 3 : erythromycin F, 

B. RJ = R2 = H: A'-demethylerythromycin A, 
G. R 1 = H 3 R2 = CO-C 2 H 5 : N-deraeifeyl-iV- 
p ropanoylerythromycinA, 


o 



C. erythromycin E, 



D. anhydroerythiomydn A, 



E, erythromycin A cnol ether, 



F. pseudoerythromycin A enol ether. 


PhEur 


Erythromycin Ethyl Succinate 

(Erythromycin Ethylsuecinate^ 

Ph Eur monograph 0274) 


* ** 




Erythramydn 

(ethylsuccinale) 

Mol. Formula 

M 

R1 

R2 

A 

C*:jH 75 NOig 

S62 

OH 

CHa 

B 

C 43 H7 S N0 15 

S46 

H 

ch 3 

C 

c 4J h T3 no 18 

648 

OH 

H 


Action and use 
Macrolide antibacterial. 

Preparations 

Erythromycin Ethyl Succinate Oral Suspension 
Erythromycin Ethyl Succinate Tablets 

PhEir^ _ _ ____— 

DEFINITION 

Main component: (3RAS y 55,6 /?, 7/?,9R, 1U?, 12 l35,14 /?) -4- 
[ ( 2,6 -d ideoxy-3-C-methy 1-3-0- me th y 1 -i-t-ribo" 
hexopyranosyl)oxy]- 14-ethyl-7,12,13-trihydroxy- 
3,5,7,9,11,13-hexamethy l- 6 -f [3 J 4,6-trideoxy-3- 
(dimethylamino) -2-0- (4-ethoxy-4 -oxobu ta noy 1) - p-rwcy/a- 
hexopyranosyl]oxy]oxacyclote trade cane- 2 , 10 -dione 
(erythromycin A 2 "-(ethyl succinate}). 
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Erythromycin Ethyl Succinate 1-887 


Semi-synthetic product derived from a fermentation product. 

Content 

— sum of erythromycin A> erythromycin B and erythromycin C: 
minimum 78.0 per cent (anhydrous substance); 

— erythromycin B: maximum 5.0 per cent (anhydrous 
substance); 

— erythromycin C: maximum 5.0 per cent (anhydrous 
substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, hygroscopic. 

Solubility 

Practically insoluble in water, freely soluble in acetone, in 
anhydrous ethanol and in methanol 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison erythromycin ethyl succinate CRS. 

TESTS 

Specific optical rotation ( 2.2,7) 

-70 to “82 (anhydrous substance). 

Dissolve 0.100 g in acetone R and dilute to 10.0 mL with the 
same solvent. Measure the angle of rotation at least 30 min 
after preparing the solution. 

Related substances 

Liquid chromatography (2.2.29). 

Hydrolysis solution A 20 g/L solution of dipotassium hydrogen 
phosphate R adjusted to pH 8,0 with phosphoric add R. 

Test solution Dissolve 0.115 g of the substance to be 
examined in 25 mL of methanol R . Add 20 mL of the 
hydrolysis solution, mix and allow to stand at room 
temperature for at least 12 h. Dilute to 50,0 mL with the 
hydrolysis solution. 

Reference solution (a) Dissolve 40.0 mg of erythromycin A CRS 
in 10 mL of methanol R and dilute to 20,0 mL with the 
hydrolysis solution. 

Reference solution (b) Dissolve 10,0 mg of erythromycin B CRS 
and 10.0 mg of erythromycin C CRS in 50 mL of methanol R. 
Add 5.0 mL of reference solution (a) and dilute to 100.0 mL 
with the hydrolysis solution. 

Reference solution (c) Dissolve 2 mg of N-demethykrythromycin 
A CRS in 20 mL of reference solution (b). 

Reference solution (d) Dilute 3.0 mL of reference solution (a) 
to 100.0 mL with a mixture of equal volumes of methanol R 
and the hydrolysis solution. 

Reference solution (e) Dissolve 40 mg of erythromycin A CRS, 
previously heated at 130 C for 3 h, in 10 mL of methanol R 
and dilute to 20 mL with the hydrolysis solution. 

Column: 

— sizer. I - 0.25 m, 0 - 4.6 mm; 

— stationary phase: styrene-divinylbertzene copolymer R (8 jim) 
with a pore size of 100 nm; 

— temperature: 70 7 C using a water-bath for the column and 
at least one-third of the tubing preceding the column. 

Mobile phase To 50 mL of a 35 g/L solution of dipotassium 
hydrogen phosphate R adjusted to pH 8,0 with dilute phosphoric 
acid R, add 400 ml of water R, 165 mL of 2-methyl-2- 
propanol R and 30 mL of acetonitrile R, and dilute to 
1000 mL with water R , 

Fiore rate 2,0 mL'min. 

Detection Spectrophotometer at 215 nm, 


Injection 200 pL of the test solution and reference 
solutions (a), (c), (d) and (e). 

Run time 5 times the retention time of erythromycin A; begin 
integration after the hydrolysis peak. 

Relative retention With reference to erythromycin A (retention 
time - about 15 min): hydrolysis peak = less than 0,3; 
impurity B = about 0.45; erythromycin C = about 0,5; 
impurity C = about 0.9; impurity G = about 1.3; 
impurity D = about 1.4; impurity F = about 1,5; 
erythromycin B = about 1.8; impurity E = about 4.3, 

System suitability: reference solution (c): 

— resolution: minimum 0.8 between the peaks due to 
impurity B and erythromycin C and minimum 5.5 
between the peaks due to impurity B and erythromycin A, 

L imits : 

— correction factors: for the calculation of contents* multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity E - 0.09; 
impurity F = 0,15; impurity G = 0.14; use the 
chromatogram obtained with reference solution (e) to 
identify the peaks due to impurities E and F; 

— any impurity, not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(3.0 per cent); 

— total: not more than l .67 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (d) (5,0 per cent); 

— disregard limit: 0.02 times cite area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0,06 per cent). 

Free erythromycin 

Liquid chromatography (2.2.29), 

Test solution Dissolve 0.250 g of the substance to be 
examined in acetonitnk R and dilute to 50.0 mL with the 
same solvent. 

Reference solution Dissolve 75,0 mg of erythromycin A CRS in 
acetonitnk R and dilute to 50.0 mL with the same solvent. 
Dilute 5,0 mL of the solution to 25,0 mL with acetonitrile R. 
Column: 

— she: t = 0.25 m, 0 - 4,6 mm; 

— stationary phase: octyMyl silica gel for chromatography R 
(5 nm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a solution containing 3.4 g/L of potassium dihydrogen 
phosphate R and 2.0 g/L of methylatninc R, adjusted to 
pH 3,0 with dilute phosphoric acid R. 

Flow rate 1 mL mm. 

Detection Spectrophotometer at 195 nm. 

Injection 20 jiL. 

Run time Twice the retention time of erythromycin A 
(retention time = about 8 min) for the reference solution and 
twice the retention time of erythromycin ethyl succinate 
(retention time = about 24 min) for the test solution. 

Limit. 

— free erythromycin: not more than the area of the principal 
peak in the chromatogram obtained with the reference 
solution (6,0 per cent). 

Water (2.5JZ) 

Maximum 3,0 per cent, determined on 0.30 g. 

Use a 100 g/L solution of imidazole R in anhydrous 
methanol R as the solvent. 

Sulfa ted ash (2.4.14) 

Maximum 0.3 per cent, determined on 1.0 g. 
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ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solutions (a) and (b). 
System suitability: reference solution (a): 

— symmetry factor, maximum 5; 

— repeatability: maximum relative standard deviation of 
1.2 per cent after 6 injections. 

Calculate the percentage content of erythromycin A using the 
chromatogram obtained with reference solution (a). Calculate 
the percentage contents of erythromycin B and 
erythromycin C using the chromatogram obtained with 
reference solution (b)* 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 


o 



CH* 

A, (3R > 4S,5S i 6RJR i 9R,l I R,12R, 135,1 4R)-4- [(2, 6-dideoxy- 
3 -C-methy1-3-G-methy 1-a-L-nfto-hexopy ranosy 1) oxy] -14-ethyl- 
7,12,1 3-trihydroxy-3 - (hydroxy me thy l)-5,7,9,11 , 1 3- 
pentamethyl- 6- [ [3,4,6-trideoxy-3 - (dimethyl amino) - 
hexopyranosyl] oxy] oxacycloretradecane-2, 10-dione 
(erythromycin F), 


O 



B. (3R,4S,5S J 6RjR,9R,llR,12RJ3SJ4R)^l(2,6^ideoxy- 
3-C-mcthyl-3-0-methyl-ct-L-ntf7-hexopyranosyl)oxy] -14-ethyl- 
7,12 , 13-trihydroxy- 3^5 i 7>9 3 l 1^13-hcxa methyl -6- [[3,4,6- 
tndeoxy-3-(methyl amino)-p-D-.yy/o- 
hexopyranosyl]oxy] oxacyclote tradecane-2, i 0-dione (3 f, -N- 
desmethylerythromycin A), 


o 



ch 3 


C. (2S,4aR,4'R,5'.S 3 6 r S>7R,SS,9R, 10R.12R, MR, 15R, I65)-7- 
cthyl-5 ',8,9,14-tetrahydroxy-4 '-methoxy-4' ,6',8,10,12,14,16- 
hepiamethyl-15- [[3 > 4 3 6-a-ideoxy-3-(dimethylamino)-|LD-xy/o- 
hexopyr anosyl] oxy] hexadecahydrospiro [5H, 11//-1,3- 
dioxino[5,4-c]oxacycloteiTadedn-2j^ '-pyrane]-5,I 1-dione 
(erythromycin E), 



D* (lS 3 2R£R,4S,5RMfiS, 105,1 lRI2ftl4R)-9-[(2 a 6- 
dideo xy-3-C-methyl - 3-O-methy 1-a-L- r/fctr-hexopyra nosyl) oxy] - 
3-ethyl-3-hydroxy-2 3 4,8,10,12,14-hexamethyl-11 - [ [3,4,6- 
tri d e oxy- 3- (dimethyl amino) - p-o-xy/e-hexopyrano syl] oxy] - 
6 3 15,16 -trioxatricyclo [10.2.1.1 1,4 ] hexadeca n- 7 -one 
(anhydroervthromycin A), 



E. (2RJRAS, 5R,8Ry9S, 105,11 R, 12R)-9-[(2,6-dideoxy-3-C- 
m e thy L 3-O-me th y l-a-L-n&J-hexopy ranosy 1) oxy]-5-ethyl“3,4- 
dihydroxy-2,4,8,lQ,12,14-hexamerhyl-n-[[3,4,6-mdeoxy-3- 
(dimethylamino)-p-D-xyD-hexopyranosyl]oxy] -6,15- 
dioxabicyclo[10.2J]pentadec-l (I4)-en-7-one 
(erythromycin A enol ether). 



ch 3 


F. (IR^R^RJSiSS^Ry 10R)-7-[(2,6-didcoxy-3-C-methy]-3- 
0-methyl-a-L-rc6u-hexopyranosyl)oxy] -3-[( 1 R,2R)-\ ,2- 
dihydroxy-1 -methyl butyl]-2,6,8,10,12-pentamethyl-9- [ [3,4,6- 
trideoxy-3-(dimethylamino)-p-D“Xy/u-hexopyranosyl] oxy] - 
4,13-dioxabicyclo [8.2.1 ] tridec-1 (12)-en-5-one 
(pseudoerythromycin A enol ether). 
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G. OR,4S,5S,6RJR,<>R, 11 R, 1 2R, 13S, 14i?)-4- [(2,6-dideoxy- 
3-C-meihyl-3-0-methylH3t-L~n^o-hexopyrafiosy])oxy]“ 14-cthyl- 
7, 12,13 -trihy droxy- 3 >5,7,9,11,13-hexamethy 1-6- [ [ 3,4,6* 
trideoxy *3-{(4-cthoxy-4^0xobutanoy 1) methylam ino] -p-D -xyto- 
hexopyranosy 1 ] oxy] oxacy clotecradeeane-2,10-dionc (3 ft - A r - 
desmethy 1-3 H *N-(eihoxysucciny 1) erythromyd n A). 
___ PtoEur 


Erythromycin Lactobionate 

(Ph, Bur . monograph 1098) 



OH CHi 


Erythromydn 

flaciobionate) 

Mol. Formula 

H 

R1 

R2 

A 


1092 

OH 

CHj 

e 

C**H M NO a , 

1076 

H 

CH a 

c 

C*0H e 7NO 2i 

1078 

OH 

H 


Action and use 

Macrolide antibacterial. 

Preparation 

Erythromycin Lactobionate Infusion 

PH Bit _ 

DEFINITION 

Main component (3i?,45,55,6/?,7 R y 9R y 11 R, 1 2R r 135", 14f?)-4- 
[(2,6 -d ideoxy-3-C-meihyl-3 -O-methyl^-L-rifov- 
hexopyranosyl)oxy]-1 4-ethyl*7, 12, L 3-trihydroxy- 
3,5,7>9,11,1 i-hexamethyl-b-f^^b-trideoxy-S- 
Cdime thy 1 amino}-j3-D-xy/o- 

hcxopyranosyl] oxyjoxacyclote trade cane-2 r 10-dione 4-O-p-o- 
galactopyranosyl-o-gluconate (erythromycin A lactobionate). 
Salt of a product obtained by fermentation using a strain of 
Srreptomyces cry threus. 

Content 

— sum of erythromycin A lactobionate, erythromycin B 
lactobionate and erythromycin C lactobionate: 93.0 per cent 
to 102.0 per cent (anhydrous substance); 

— erythromycin B lactobionate : maximum 5,0 per cent 
(anhydrous substance); 


— erythromycin C lactobionate: maximum 5.0 per cent 
(anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly yellow hygroscopic, powder. 

Solubility 

Soluble in water, freely soluble in anhydrous ethanol and in 
methanol, very' slightly soluble in acetone and in methylene 
chloride. 

IDENTIFICATION 

A, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 30 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of erythromycin A CRS 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of laaobionic acid R in 
water R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R y water R, methanol R 
(3:10:90 F/F/F). 

Application 5 jiL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with a 5 g/L solution of potassium 
permanganate R in 1 M sodium hydroxide and heat at 110 C 
for 5 min. 

Residts The 2 spots in the chromatogram obtained with the 
rest solution are similar in position, colour and size, one to 
the principal spot in the chromatogram obtained with 
reference solution (a) and the other to the principal spot in 
the chromatogram obtained with reference solution (b). 

B, To about 5 mg add 5 mL of a 0,2 g/L solution of 
xanthydrol R in a mixture of 1 volume of hydrochloric acid R 
and 99 volumes of acetic acid R, A red colour develops, 

C, Dissolve about 10 mg in 5 mL of hydrochloric acid R!> 

A yellowish-green colour develops. 

TESTS 

Appearance of solution 

The solution is clear (2.2./) and colourless (2.2.2, 

Method IT), 

Dissolve 1.0 g in 20 mL of water R. 

pH (2.2.2) 

6.5 to 7.5. 

Dissolve 0.50 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2,29). The test solution and the 
reference solutions can be used loiihin 24 h if stored at 2-8 C. 
Solvent mixture methanol R, phosphate buffer solution pH 7,0 R 
(25:75 F/F). 

Test solution Dissolve 60.0 mg of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 40,0 mg of erythromycin A CRS 
in the solvent mixture and dilute to 10,0 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 10.0 mg of erythromycin B CRS 
and 10.0 mg of erythromycin C CRS in the solvent mixture 
and dilute to 50,0 mL with the solvent mixture. 
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Reference solution (c) Dissolve 5 mg of N-demethykrythromydn 
A CRS (impurity R) in reference solution (b), Add 1.0 mL of 
reference solution (a) and dilute to 25 mL with reference 
solution (b). 

Reference solution (d) Dilute 3.0 mL of reference solution (a) 
to 100.0 mL with the solvent mixture. 

Reference solution (e) Dissolve 40 mg of erythromycin A CRS, 
previously heated at 130 °C for 4 h, in the solvent mixture 
and dilute to 10 mL with the solvent mixture {in situ 
preparation of impurities E and F), 

Reference solution (j) Dissolve 2 mg of erythromycin A CRS in 
5 mL of ft, 01 M hydrochloric acid . Allow to stand at room 
temperature for 30 min. Dilute to 10 mL with the solvent 
mixture (in situ preparation of impurity D). 

Column: 

— size: l - 0.25 m,0 = 4.6 mm; 

— stationary phase: styrene-divinylbenzem copolymer R (8 pm) 
with a pore size of 100 nm; 

— temperature: 70 °C using a water-bath for the column and 
at least 1/3 of the tubing preceding the column. 

Mobile phase To 50 mL of a 35 g/L solution of dipotassium 
hydrogen phosphate R adjusted to pH 9.0 with dilute phosphoric 
add R, add 400 mL of water R y 165 mL of 2-methyl-2- 
propanol R and 30 mL of acetonitrile RI, and dilute to 
1000 mL with water R. 

Flow rate 2.0 mL'min, 

Detection Spectrophotometer at 215 run. 

Injection 100 pL of the test solution and reference 
solutions (a), (c), (d), (e) and (f). 

Run time 5 times the retention time of erythromycin A. 
Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peak due to 
impurity B, with reference solution (e) to identify the peaks 
due to impurities E and F, and with reference solution (0 to 
identify the peak due to impurity D, 

Relative retention With reference to erythromycin A (retention 
time = about 15 min): impurity A - about 0.3; 
impurity B = about 0.45; erythromycin C “ about 0.5; 
impurity C “ about 0.9; impurity 7 D = about 1.4; 
impurity F = about 1.5; erythromycin R = about 1.8; 
impurity E = about 4.3. 

System suitability, reference solution (c); 

— resolution: minimum 0.8 between the peaks due to 
impurity 7 B and erythromycin C and minimum 5,5 
between the peaks due to impurity B and erythromycin A. 
If necessary adjust the concentration of 2-methyl-2- 
propanol in the mobile phase or reduce the flow rate to 
1.5 mUmin or 1.0 mL/min, 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity E = 0.09; 
impurity F = 0.15; 

— impurities A } B , C> D r E> F: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (3.0 per cent); 

— any other impurity, for each impurity, not more than 
0.067 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.2 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(6.0 per cent); 


— disregard limit : 0.02 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.06 per cent). 

Free lactobionic acid 

Maximum 1.0 per cent of (anhydrous substance). 

Dissolve 0,400 g in 50 mL of water R . Titrate with ft. / M 
sodium hydroxide, determining the end-point 
potentiometrically (2.2.2ft). Calculate the volume of ft. / M 
sodium hydroxide required per gram of the substance to be 
examined (rt\ mL). Dissolve 0.500 g in 40 mL of anhydrous 
acetic add R and titrate with ft. 7 M perchloric add, 
determining the end-point potentiometrically (2.2.2ft), 
Calculate the volume of ft. / M perchloric acid required per 
gram of the substance to be examined (n 2 mL). 

Calculate the percentage content of C ]2 H 2 20 l2 using the 
following expression: 

3.580 (r&i - 712 ) 

Water (2.5J2) 

Maximum 5.0 per cent, determined on 0.200 g. 

Use a 100 g/L solution of imidazole R in anhydrous 
methanol R as the solvent. 

Sul fated ash (2.4, 14) 

Maximum 0.5 per cent, determined on 3,0 g. 

Bacterial endotoxins (2.6. 14) 

Less than 0.35 lU/mg of erythromycin, if intended for use in 
the manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solutions (a) and (b). 
System suitability: 

— repeatability: maximum relative standard deviation of 
2.0 per cent after 6 injections of reference solution (a). 

Calculate the percentage content of erythromycin A using the 
chromatogram obtained with reference solution (a). Express 
the result as erythromycin A lactobionate by multiplying the 
percentage content of erythromycin A by 1.4877. Calculate 
the percentage contents of erythromycin B and 
erythromycin C using the chromatogram obtained with 
reference solution (b). Express the result as erythromycin B 
lactobionate and as erythromycin C lactobionate by 
multiplying by 1.4877. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Spedfied impurities A, B, C, D, E } F. 


O 



CH 3 


A. Rl = OH, R2 = CH^i erythromycin F, 

B. Rl = R2 = H: JV-demethylerythromycin A, 
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C. eryihromydn E, 



D, anhydroerythromycin A, 



E. erythromycin A enol ether. 



F. pseudoerythromycm A enol ether 


Ph£ur 


Erythromycin Stearate 

(Ph. Bur. monograph 0490) 



Erythromycin 

Mol, Formula 

R1 

R2 

A 


OH 

ch 2 

0 


H 

ch 3 

C 

Cs+HiojNO^ 

OH 

H 


1643-22-1 


Action and use 

Macrohde antibacterial. 

Preparation 

Eiythromydn Stearate Tablets 

PhRr _,-- 

DEFINITION 

A mixture of the stearates of erythromycin and stearic add. 
The main component is the octadecanoace of 
(j4Sj 5 St 6 J?,7 R, 9R, 1UU2&13&I 4f?)-4-[(2,6-dideox>v3- 
C-methyl- 3-0- me thy 1 -a-L-nfo-hexopyranosyl) oxy] -1 4-cthyl - 
7,12,13 -trihydroxy-3,5,7,9,1 1 ,13-hexamethyl-6-[ [3,4,6- 
t rideoxy- 3- (dim ethyl amin o)-j3-t>x>’/^ 
hexopyranosyl] oxy] oxacydotetrade cane-2,1 0-dione 
(erythromycin A stearate). 

Fermentation product. 

Content 

— sum of the contents of erythromycin A, erythromycin B and 
erythromycin C: minimum 60.5 per cent (anhydrous 
substance) ; 

— erythromycin B: maximum 5,0 per cent; 

— erythromycin C: maximum 5,0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone and in 
methanol. 

Solutions may be opalescent, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison erythromycin stearate CRS. 

B. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 28 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of erythromycin A CRS 
in methanol R and dilute to 1 0 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of stearic acid R in 
methanol R and dilute to 10 mL with the same solvent, 

Plate TLC silica gel G plate R. 
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Mobile phase Mix 4 volumes of 2-propanol R, 8 volumes of a 
150 g/L solution of ammonium acetate R previously adjusted 
to pH 9.6 with ammonia R and 9 volumes of ethyl acetate R . 
Mow to settle and use the upper layer. 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection A Spray with a solution containing 0.2 g/L of 
dichlomftuorescein R and 0.1 g/L of rhodamme B R in ethanol 
(96 per cmt) R. Maintain the plate for a few seconds in the 
vapour above a water-bath. Examine in ultraviolet light at 
365 run. 

Results A The chromatogram obtained with the test solution 
show's 2 spots, one of which corresponds in position to the 
principal spot in the chromatogram obtained with reference 
solution (a) and the other to the principal spot in the 
chromatogram obtained with reference solution (b). 

Detection B Spray the plate with anisaldehyde solution Rl. Heat 
at 110 C for 5 min and examine in daylight. 

Results B The spot in the chromatogram obtained with the 
test solution corresponds in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Free stearic acid 

Maximum 14.0 per cent (anhydrous substance) of 

Dissolve 0.400 g in 50 tnL of methanol R, Titrate with 
0.J M sodium hydroxide^ dele mining the end-point 
potenriometrically (2.220). Calculate the volume of 
0.1 M sodium hydroxide required per gram of the substance to 
be examined (n t mL). Dissolve 0.500 g in 30 mL of 
methylene chloride R, If the solution is opalescent, filter and 
shake the residue with 3 quantities, each of 25 mL, of 
methylene chloride R. Filter, if necessary, and rinse the filter 
with methylene chionde R. Reduce the volume of the 
combined filtrate and rinsings to 30 mL by evaporation on a 
water-bath. Add 50 mL of glacial acetic add R and titrate 
with 0.1 Af perchloric a ad, determining the end-point 
potentiomemcally (2220). Calculate the volume of 
0. / Af perchloric add required per gram of the substance to be 
examined (h 2 mL). 

Calculate the percentage content of Ci»Hm 0 2 from the 
expression: 


2.845 (nj - ns ) x 


100 

100 - h 


h = percentage water content. 

Related substances 

Liquid chromatography (2.229). 

Test solution Dissolve 55.0 mg of the substance to be 
examined in 5.0 mL of methanol R and dilute to 10.0 mL 
with bluffer solution pH 8.0 Rl. Centrifuge and use the dear 
solution. 

Reference solution (a) Dissolve 40.0 mg of erythromydn A CRS 
in 5.0 mL of methanol R and dilute to 10.0 mL with buffer 
solution pH 8.0 RL 

Reference solution (b) Dissolve 10.0 mg of erythromydn B CRS 
and 10.0 mg of erythromycin C CRS in 25.0 mL of 
methanol R and dilute to 50.0 mL with buffer solution 
pHS.QRL 


Reference solution (c) Dissolve 5 mg of A r - 
demethylerythromycm A CRS in reference solution (b). 

Add L0 mL of reference solution (a) and dilute to 25 mL 
with reference solution (b). 

Reference solution (d) Dilute 3,0 mL of reference solution (a) 
to 100.0 mL with a mixture of equal volumes of methanol R 
and buffer solution pH 8.0 RL 

Reference solution (e) Transfer 40 mg of erythromycin A CRS 
to a glass vial and spread evenly such that it forms a Layer not 
more than about I mm thick. Heat at 130 C for 4 h. Mow' 
to cool and dissolve in a mixture of 1 volume of methanol R 
and 3 volumes of buffer solution pH 8.0 Rl and dilute to 
10 mL with the same mixture of solvents. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: styrene-dwinylbenzene copolymer R (8 pm) 
with a pore size of 100 nm; 

— temperature : 70 Lr C using a water-bath for the column and 
at least one-third of the tubing preceding the column. 

Mobile phase To 50 mL of a 35 g/L solution of dipotassium 
hydrogen phosphate R adjusted to pH 9.0 ± 0.05 with dilute 
phosphoric add /?, add 400 mL of turner R, 165 mL of 2- 
methyI~2~pmpanol R and 30 mL of acetonitrile R y and dilute to 
1000 mL with water R. 

Flow rate 2.0 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 100 pL of the test solution and reference 
solutions (c), (d) and (c). 

Run time 5 times the retention time of erythromycin A. 
Relative retention With reference to erythromydn A (retention 
time = about 15 min): impurity A = about 0.3; 
impurity' B = about 0.45; erythromycin C = about 0.5; 
impurity C = about 0.9; impurity D = about 1.4; 
impurity F = about 1.5; erythromycin B - about 1.8; 
impurity E = about 4.3. 

System suitability : reference solution (c): 

— resolution: minimum 0.8 between the peaks due to 
impurity B and erythromycin G and minimum 
5.5 between the peaks due to impurity B and 
erythromycin A. If necessary, adjust the concentration of 
2-methy 1-2-propanol in the mobile phase or reduce the 
flow rate to 1.5 mL/min or 1.0 mL/min. 

Limus: 

—* correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities (use the 
chromatogram obtained with reference solution (e) to 
identify' them) by the corresponding correction factor: 
impurity E = 0.09; impurity' F = 0.15; 

— any impurity: not more than the area of the prindpal peak 
in the chromatogram obtained with reference solution (d) 
(3 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (d) 

(6 per cent); 

— disregard limu: 0.02 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.06 per cent); disregard the peaks due to 
erythromydn B and erythromycin C. 

Water (2.5.12) 

Maximum 4.0 per cent, determined on 0,300 g. 

Use a 100 g/L solution of imidazole R in anhydrous 
methanol R as the solvent. 

Sulfated ash (2AJ4) 

Maximum 0.5 per cent, determined on L0 g. 
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ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solutions (a) and (b). 
System suitability, reference solution (a): 

— symmetry factor, maximum 5; 

*— repeatability: maximum relative standard deviation of 
1.2 per cent after 6 injections. 

Calculate the percentage content of erythromycin A using the 
chromatogram obtained with reference solution (a). Calculate 
the percentage contents of erythromycin B and 
erythromycin C using the chromatogram obtained with 
reference solution (b). 

IMPURITIES 


o 



A. (3/f,45,55,6/?, 7f? 5 9R, UR y i 2R, 1 3S, 14/?)-4-[(2,6-dideoxy- 
3-G*methyl-3 - O-methyl-a-L-rifre-hexopyia nosy l) oxy J -14-ethyl - 
7,12,1 3-ixihydroxy-3-(hydroxymethyl)-5,7,9, 11,13- 
pen tame thy L6- [ (3,4,6-trideoxy-3 - (dimethy lam ino) - p-p-xyfo- 
hexopyranosy 1] oxy joxacydote trade can e-2 s 1 0-dione 
(erythromycin F), 


0 



B. (3R,4S,5S,6RJX>9R, 1 lR,12R t l 3S t 14/?)-4-[(2,6-dideoxy- 
3-C-methyl-3-0-methyl-a-L-rT&>hexopyranosyl)Gxyj-14-ethyl- 
7,12,13-trihydroxy-3A7 > 9 J l 1,13-hexamethyl-6-[ [3,4,6- 
trideoxy-3- (methy laminoJ-p-D-x^u- 
hexopyranosy 1] oxy] oxacy dotetradecane-2,1 0-dione (3 "-A- 
desmethylenthromycin A), 


O 




D. (1 $ r 2R, 3R, 45, 5R y $R,9S, 105,1 U? > 12i? J 14«-9-[(2,6- 
dideoxy-3-C-meihyl~3-O-methyl-ot-L-n$0-hexopyranosyl)oxy]- 
5 -e thy 1- 3-hydroxy-2,4,8,10,12,14-hexa me thy 1 - U - [ [ 3,4,6- 
tndeoxy-3-(d ime thy 1 amino) xyft^hexopyranosy l] oxy] - 

6,15,16-trioxatricyclo [10.2. LI M ]hexadecan-7-one 
(anhydroerythromycin A), 



E. (2R t 3R y 4S,5R i BR i 9S i 105,1 lftl2f?)-9-[C2,6-dideoxy-3-C- 
mc thy 1 - 3-O-methy l-at-L*nfe>-hexopyra nosy 1) oxy ]-5-ethyl-3,4- 
dihydroxy-2,4,8, 10,12,14-hexamethyl-11 - [ [3,4,6-trideoxy-3- 
(dimethyl aminoJ-P^D-JO'^hexopyranosyl] oxy] -6,15- 
d ioxabicyclo [10.2.1] pentadec-1 (14)-en-7 -one 
(erythromycin A enol ether). 



F. (2i?,3^jbJ?,75,85,9/?, 10/?)-7-[(2,6-dideoxy-3-C-methyl-3- 
Omethyl-a-L-ri^hexopyranosyl)ox>f]-3-[( 1 R,2R)- 1,2- 
dihydroxy-1-me thylbutyl]-2,6,8, 10,12-pen tamethyl-9-[[3,4,6- 
trideoxy-3- (dimethy 1 amino)-[J-D-r>^hexopyTanosy l] oxy] * 

4,13-dioxabicvdo[8.2.1 ] tridec-1 (12)-cn-5-onc 
(pseudoerythromydn A enol ether). 

____.__ PfiEur 


Ch 3 


C. (25,4aR 1 4 , R l 5'5 s 6 , 5,7R a 85 s 9J?, WR y ]2R,\4R>15R, 165)-7- 
ethyl-5' ,8,9,14-tetrahy droxy-4 ' - me thoxy-4 ' ,6 ' ,8,10,12,14,16- 
heptamethyl -15- [ [ 3, 4 ,6-trideoxy-3-(dime thyl amino) - (Lr i-xylo- 
hexopyranosy 1 ] oxy] hexad e cahydrospiro[5/f,l 17M,3- 
dioxmo[5,4-c]oxacycl0tetradecin-2,2'-pyrane]-5,11-dione 
(enihromyan E), 
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Erythropoietin Concentrated 
Solution 

(Ph. Eur monograph 1316) 


APPRLICDSR 

VPDTKVNFYA 

LVNSSQFNEP 

PPDAASAAPL 

CRTGD 


VLERYLLEAK 

WKRMEVGOQA 

LOLHVDKAVS 

RTITADTFRK 


EAEM1TTGCA 
VEVWGGLALL 
GLRSLTTLLR 
LFRVYSNFLR 


EHC5LHENIT 

i 

SEAVLftGQAL 
ALGAQKEAIS 
GKLKLYTGEA 


Molecular weight approx. 30 600 
The label states (1) the type of erythropoeitin using the 
appropriate International Nonproprietary Name (Epoetin 
Alfa, Epoetin Beta, etc) and (2) the approved code in lower 
case letters indicative of the method of production. 

Action and use 

Erythropoietin analogue. 

Preparation 

Erythropoietin Injection 

PhEir __ 

DEFINITION 

Erythropoietin concentrated solution is a solution containing 
a family of closely-related glycoproteins which are 
indistinguishable from the naturally occurring human 
erythropoietin (urinary erythropoietin) in terms of amino add 
sequence (165 amino adds) and average glycosylation 
partem, at a concentration of 0.5*10 mg/mL, It may also 
contain buffer salts and other excipients. It has a potency of 
not less than 100 000 lU/mg of active substance determined 
using the conditions described under Assay and in the test 
for protein. 

PRODUCTION 

Erythropoietin is produced in rodent cells in vitro by a 
method based on recombinant DNA technology. 

Prior to batch release, the following tests are carried out on 
each batch of the final product, unless exemption has been 
granted by the competent authority. 

Host cell-derived proteins 

The limit is approved by the competent authority. 

Host cell- and vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

Appearance 

Clear or slightly turbid, colourless solution, 

IDENTIFICATION 

A, It gives the appropriate response when examined using the 
conditions described under Assay. 

B. Capillary zone electrophoresis (2.2. 47). 

Test solution Dilute the preparation to be examined with 
water R to obtain a concentration of 1 mg/mL. Desalt 
0.25 mLofthe solution by passage through a micro¬ 
concentrator cartridge prorided with a membrane with a 
molecular mass cut-off of not more than 10 000 Da. 

Add 0.2 mL of water R to the sample and desalt again. 
Repeat the desalting procedure once more. Dilute the sample 
with water R, determine its protein concentration as 
described under Tests and adjust to a concentration of 
approximately 1 mg mL with water R. 


Reference solution Dissolve the contents of a vial of 
erythropoietin for physkochenncal tests CRS in 0,10 mL of 
water R, Proceed with desalting as described for the test 
solution. 

Capillary'. 

material: uncoated fused silica; 

size: effective length - about 100 cm, 0 = 50 ^m. 

Temperature 35 C. 

CZE buffer concentrate (0.1 M sodium chloride, 0. 1 M trie trie* 

0.1 M sodium acetate) Dissolve 0.584 g of sodium chloride R, 

1.792 g of mane R and 0.820 g of anhydrous sodium acetate R 
in water R and dilute to 100.0 mL with the same solvent. 

/ M putrcscine solution Dissolve 0.882 g of pmmdm R in 
10 mL of water R. Distribute in 0.5 mL aliquots, 

CZE buffer (0.01 M tricine, 0.01 M sodium chloride, 0.01 M 
sodium acetate , 7 M urea, 25 niM putrescine) Dissolve 21.Q g 
of urea R in 25 mL of water R by warming in a water-bath at 
30 *C. Add 5.0 mL of CZE buffer concentrate and 125 pL 
of 1 M putrescine solution. Dilute to 50.0 mL with water R. 
Using dilute acetic acid R, adjust to pH 5.55 at 30 Cand 
filter through a membrane filter (nominal pore size 0.45 pm). 
Detection Spectrophotometer at 214 nm. 

Set the aumsanipler to store the samples at 4 C during analysis 
Preconditioning of the capillary* Rinse the capillary' for 60 min 
with 0. / M sodium hydroxide filtered through a membrane 
filter (nominal pore size 0.45 pm) and for 60 min with CZE 
buffer. Apply voltage for 12 h (20 kV). 

Between-run rinsing Rinse the capillary for 10 min with 
water R, for 5 min with 0. / M sodium hydroxide filtered 
through a membrane filter (nominal pore size 0.45 pm) and 
for 10 min with CZE buffer. 

Injection Under pressure or vacuum. 

Migration Apply a field strength of 143 V/cm (15.4 kV for 
capillaries of 107 cm total length) for 80 min, using CZE 
buffer as the electrolyte in both buffer reservoirs. 

System suitability In the dectropherogram obtained with the 
reference solution, a pattern of wdl separated peaks 
corresponding to the peaks in the dectropherogram of 
erythropoietin supplied with erythropoietin for physicochemical 
tests CRS is seen, and the largest peak is at least 50 times 
greater than the baseline noise, if necessary, adjust the 
sample load to give peaks of sufficient height. Identify’ the 
peaks due to isoforms 1 to 8. Isoform 1 may not be visible. 
The peak due to isoform 8 is detected and the resolution 
between the peaks due to isoforms 5 and 6 is not less than L 
Repeat the separation at least 3 times. The baseline is stable, 
showing little drift, and the distribution of peaks is 
qualitatively and quantitatively similar to the distribution of 
peaks in the dectropherogram of erythropoietin supplied with 
erythropoietin for physicochemical tests CRS. The relative 
standard deviation of die migration time of the peak due to 
isoform 2 is less than 2 per cent. 

Limits Identify the peaks due to isoforms 1 to 8 in the 
electropherogram obtained with the test solution by 
comparison with the dectropherogram obtained with the 
reference solution. Calculate the percentage content of each 
isoform from the corresponding peak area. The percentages 
are within the following ranges; 
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fnoform 

Content (per cent) 

i 

0 - 15 

2 

0- 15 

3 

1-20 

4 

10 - 35 

5 

15 - 40 

6 

10 - 35 

7 

5 - 25 

8 

0 - 15 


C* Polyacrylamide gel electrophoresis and immunoblorting. 

(a) Polyacrylamide gd electrophoresis { 2*2.31 ) 

Gel dimensions 0*75 mm thick, about 16 cm square. 

Resolving gel 12 per cent acrylamide. 

Sample buffer concentrated SDS-PAGE sample buffer R. 

Test solution (a) Dilute the preparation to be examined in 
water R to obtain a concentration of 1,0 mg mL. 

To l volume of this solution add J volume of sample buffer. 
Test solution (b) Dilute the preparation to be examined in 
water R to obtain a concentration of 0*1 mg/mL* 

To 1 volume of this solution add 1 volume of sample buffer. 
Reference solution (a) Dissolve the contents of a vial of 
erythropoietin for physicochemical tests CRS in 0.10 mL of 
water K* To 1 volume of this solution add 1 volume of 
sample buffer. 

Reference solution (b) Dissolve the contents of a vial of 
erythropoietin for physicochemical tests CRS in water R and 
dilute with the same solvent to obtain a concentration of 
0*1 mg/mL. To 1 volume of this solution add I volume of 
sample buffer* 

Reference solution (c) A solution of molecular mass markers 
suitable for calibrating SDS-polyacrylamide gels in the range 
of 10-70 kDa. 

Reference solution (d) A solution of pre-stained molecular 
mass markers suitable for calibrating SDS-polyacryl amide 
gels in the range of 10-70 kDa and suitable for the 
electrotransfer to an appropriate membrane. 

Sample treatment Boil for 2 min. 

Application 20 pL, in the following order: reference 
solution (c), reference solution (a), test solution (a), empty' 
wellj reference solution (b)> test solution (b), reference 
solution (d). 

At the end of the separation, remove the gel-cassette from 
the apparatus and cut the gel into 2 parts: the first part 
containing reference solution (c), reference solution (a) and 
test solution (a); the second part containing reference 
solution (b), test solution (b) and reference solution (d). 
Detection By Coomassie staining on the first part of the gel 
System suitability, reference solution (c): 

— the validation criteria are met* 

Results The electropherogram obtained with test solution (a) 
shows a single diffuse band corresponding in position and 
intensity to the single band seen in the electropherogram 
obtained with reference solution (a). 

(b) Immunobloiting 

Transfer the second pan of the gd onto a membrane suitable 
for the immobilisation of proteins, using commercially 
available electrotransfer equipment and following the 
manufacturer's instructions. After electrotransfer, incubate 


the membrane in a neutral isotonic buffer containing a 
suitable blocking agent (for example, 50 g/L of dried milk or 
10 per cent V!V foetal calf scrum), for 1-2 h, followed by 
incubation for 1-14 h in the same blocking solution with a 
suitable dilution of either a polyclonal or monoclonal anti¬ 
erythropoietin antibody* Detect erythropoietin-bound 
antibody using a suitable enzyme- or radiolabelled antibody 
(for example, an alkaline phosphatase-conjugated second 
antibody)* The precise details of blocking agents, 
concentrations and incubation times should be optimised 
using the principles set out in Immunochemical methods 
(2.71/). 

System suitability In the electropherogram obtained w'ith 
reference solution (d), the molecular mass markers are 
resolved on the membrane into discrete bands, with a linear 
relationship between distance migrated and logarithm^ of 
the molecular mass* 

Results The electropherogram obtained with test solution (b) 
shows a single broad band corresponding in position and 
intensity' to the single band seen in the electropherogram 
obtained with reference solution (b), 

D. Peptide mapping (2*2.55)* liquid chromatography 
(2*2.29). 

Test sohttion Dilute the preparation to be examined in tris 
acetate buffer solution pH 8.5 R to a concentration of 
1 *0 mg/mL Equilibrate the solution in tris acetate buffer 
solution pH 8.5 R using a suitable procedure (dialysis against 
tris acetate buffer solution pH 8.5 R % or membrane filtration 
using the procedure described under Identification B, but 
reconstituting the desalted sample with tris acetate buffer 
solution pH 8.5 R, are suitable). Transfer the dialysed solution 
to a polypropylene centrifuge tube. Freshly prepare a solution 
of trypsin for peptide mapping R at a concentration of 1 mg/mL 
in water /?, and add 2 pL to 0.10 mL of the dialysed 
solution. Cap the rube and place in a water-bath at 37 C for 
18 h. Remove the sample from the water-bath and stop the 
reaction immediately by freezing. 

Reference solution Dissolve the contents of a vial of 
erythropoietin for physicochemical tests CRS in 0,10 mL of 
water R. Prepare as for the test solution, ensuring that all 
procedures are carried out simultaneously, and under 
identical conditions* 

Column: 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stationary phase : butybilyl silica gel for chromatography R 
(5-10 pm). 

Mobile phase: 

— mobile phase A: 0.06 per cent Vf V solution of 
trifluoroacetk acid if; 

— mobile phase B: to 100 mL of water R add 0.6 mL of 
trifluoroacenc acid R and dilute to 1000 mL with 
acetonitrile for chromatography R\ 


Time 

(min) 

Flow rate 
(ml*/min) 

Mobile phase A 
(per cent VfV) 

Mobile phase 6 
(per cent V/V) 

0- 10 

0.75 

100 

0 

10 - 125 

0.75 

100 + 39 

0 + 61 

125 - 135 

1.25 

3 9 + 17 

61 + 83 

135 - 145 

1*25 

17 + 0 

83 + 100 

145 * 150 

1.25 

100 

0 


Detection Spectrophotometer at 214 nm. 
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Equilibration At initial conditions for at least 15 min. Carry 
out a blank run using the above-mentioned gradient. 

Injection 50 pL. 

System suitability The chromatograms obtained with the test 
solution and the reference solution are qualitatively similar to 
the chromatogram of erythropoietin digest supplied with 
erythropoietin for physicochemical tests CRS. 

Results The profile of die chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

E. iV-terminal sequence analysis. 

The first 15 amino acids are; Ala - Pro - Pro - Arg - Leu - 
lie - (no recovered peak) - Asp - Ser - Arg - Val - Leu - 
Glu - Arg - Tyr, 

Perform the Edman degradation using an automated solid- 
phase sequencer, operated in accordance with the 
manufacturer's instructions. 

Desalt the equivalent of 50 jig of erythropoietin. 

For example, dilute a volume of the preparation to be 
examined equivalent to 50 pg of the active substance in 
1 mL of a 0.1 per cent ViV solution of trifluoroacetic acid R. 
Pre-wash a C18 reverse-phase sample preparation cartridge 
according to the instructions supplied and equilibrate the 
cartridge in a 0.1 per cent VIV solution of mfluoroacetic 
acid R. Apply the sample to the cartridge, and wash 
successively with a 0.1 per cent VIV solution of triftuormcctic 
add R containing 0 per cent, 10 per cent and 
50 per cent ViV of acetonitrile R according to the 
manufacturer's instructions. Lyophilise the 50 per cent ViV 
acetonitrile R eluaie. 

Redissolve the desalted sample in 50 pL of a 
0,1 per cent ViV solution of trifluoroacetic add R and couple 
to a sequencing cartridge using the protocol provided by the 
manufacturer. Run 15 sequencing cycles, using the reaction 
conditions for proline when running the 2 nd and 3 rd cycles. 
Identify the phenylthiohydantoin (PTH)-amino acids released 
at each sequencing cycle by reverse-phase liquid 
chromatography. The procedure may be carried out using 
the column and reagents recommended by the manufacturer 
of the sequencing equipment for the separation of PTH- 
amino-arids. 

Tile separation procedure is calibrated using; 

— the mixture of PTH-amino acids provided by the 
manufacturer of the sequencer, with the gradient 
conditions adjusted as indicated to achieve optimum 
resolution of all amino adds; 

— a sample obtained from a blank sequencing cycle 
obtained as recommended by the equipment 
manufacturer. 

TESTS 

Protein {2.5.33* Method I) 

80 per cent to 120 per cent of the stated concentration. 

Test solution Dilute the preparation to be examined in a 4 g/L 
solution of ammonium hydrogen carbonate R. 

Record the absorbance spectrum between 250 nm and 
400 nm. Measure the value at the absorbance maximum 
(276-280 nm), after correction for any light scattering, 
measured up to 400 nm. Calculate the concentration of 
erythropoietin taking the spedfic absorbance to be 7.43. 

Dimers and related substances of higher molecular 
mass 

Size-exclusion chromato^apby (2.2JO). 


Test solution Dilute the preparation to be examined in the 
mobile phase to obtain a concentration of 0.2 mg/mL, 
Reference solution To 0.02 mL of the test solution add 
0.98 mL of the mobile phase. 

Column : 

— size: / = 0,6 m } 0 = 7.5 mm; 

— stationary phase : hydrophilic silica gel for chromatography R y 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 20 000 to 200 000. 

Mobile phase: dissolve LI 5 g of anhydrous disodium hydrogen 
phosphate /?, 0.2 g of potassium dihydrvgen phosphate R and 
23,4 g of sodium chloride R in 1 L of water J? (1.5 raM 
potassium dihydrogen phosphate, 8,1 mM disodium 
hydrogen phosphate, 0,4 M sodium chloride, pH 7.4); adjust 
to pH 7.4 if necessary. 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 100 pL, 

Run time Minimum 1 h. 

System suitability The area of the principal peak in the 
chromatogram obtained with the reference solution is 
1,5 per cent to 2.5 per cent of the area of the principal peak 
in the chromatogram obtained with the test solution. 

Limits: 

— total of any peaks eluted before the principal peak: not more 
than the area of the principal peak in the chromatogram 
obtained with the reference solution (2 per cent). 

Sialic acids 

Minimum 10 mol of sialic acids (calculated as 
N'-acetylneuraminic acid) per mole of erythropoietin. 

Test solution (a) Dilute the preparation to be examined in the 
mobile phase used in the test for dimers and related 
substances of higher molecular mass to obtain a 
concentration of 0.3 mg/mL. 

Test solution (bj To 0.5 mL of test solution (a) add 0.5 mL of 
the mobile phase used in the test for dimers and related 
substances of higher molecular mass. 

Reference solution (a) Dissolve a suitable amount of 
N-acetylneuramink acid R in water R to obtain a concentration 
of 0,1 mg/mL. 

Reference solution (b) To 0.8 mL of reference solution (a) add 
0.2 mL of water R r 

Reference solution (c) To 0.6 mL of reference solution (a) add 
0.4 mL of water R. 

Reference solution (d) To 0.4 mL of reference solution (a) add 
0.6 mL of water R !, 

Reference solution (e) To 0,2 mL of reference solution (a) add 
0.8 mL of water R , 

Reference solution (f) Use water R. 

Carry out the test in triplicate. Transfer 100 pL of each of 
the test and reference solutions to 10 mL glass test tubes. 

To each tube add 1.0 mL of resorcinol reagent R f Stopper the 
tubes and incubate at 100 C for 30 min. Cool on ice. 

To each tube, add 2.0 mL of a mixture of 12 volumes of 
butanol R and 48 volumes of butyl acetate R . Mix vigorously, 
and allow the 2 phases to separate. Ensuring that the upper 
phase is completely clear, remove the upper phase, taking 
care to exclude completely any of the lower phase. Measure 
the absorbance (2.2.25) of all samples at 580 nm. Using the 
calibration curve generated by the reference solutions, 
determine the content of sialic acids in test solutions (a) 
and (b) and calculate the mean. Calculate the number of 
moles of sialic acids per mole of erythropoietin assuming that 
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the relative molecular mass of erythropoietin is 30 600 and 
that the relative molecular mass of N-acety (neuraminic add 
is 309, 

System suitability: 

— the individual replicates agree to within ± 10 per cent of 
each other; 

— the value obtained from reference solution (a) is between 
L5 and 3.3 times that obtained with test solution (a)* 

Bacterial endotoxins (2.6,14) 

Less than 20 IU in the volume that contains 100 000 IU of 
erythropoietin. 

ASSAY 

The activity of the preparation is compared with that of 
erythropoietin BRP and expressed in International Units (IU). 
The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits of the estimated potency (P = 0.95) 
are not less than 64 per cent and not more than 156 per cent 
of the stated potency. 

Carry out the determination of potency by Method A or B. 
A* In polycythaemic mice 

The activity of the preparation is estimated by examining, 
under given conditions, its effect in stimulating the 
incorporation of 59 Fe into circulating red blood cells of mice 
made polycythaemic by exposure to reduced atmospheric 
pressure. 

The following schedule, using treatment in a hypobaric 
chamber, has been found to be suitable. 

Induce polycythaemia in female mice of the same strain, 
weighing 16-18 g, Place the mice in a hypoxic chamber and 
reduce the pressure to 0.6 atmospheres. After 3 days at 
0,6 atmospheres, further reduce the pressure to 
0.4-0.5 atmospheres and maintain the animals at this 
pressure for a funher 11 days (the partial vacuum is 
interrupted daily for a maximum of t h at about 11:00 a.m., 
in order to dean the cages and feed the animals). At the end 
of the specified period, return the mice to normal 
atmospheric conditions* Randomly distribute the mice into 
cages, each containing 6 animals, and mark them. 

Test solution (a) Dilute the substance to be examined in 
phosphate-albumin buffered saline pH 7.2 Rl to obtain a 
concentration of 0*2 lU/mL. 

Test solution (b) Mix equal volumes of test solution (a) and 
phosphate-albumin buffered saline pH 7.2 Rl. 

Test solution (c) Mix equal volumes of test solution (b) and 
phosphate-albumin buffered saline pH 7.2 Rl. 

Reference solution (a) Dissolve erythropoietin BRP in phosphate- 
albumin buffered saline pH 7.2 R1 to obtain a concentration of 
0.2 TU/mL 

Reference solution (b) Mix equal volumes of reference 
solution (a) and phosphate-albumin buffered saline pH 7.2 Rl. 
Reference solution (c) Mix equal volumes of reference 
solution (b) and phosphate-album in buffered saline pH 7.2 RL 
Radiolabelled ferric f 9 Fe] chloride solution, concentrated Use a 
commercially available solution of [ 5 ^Fe] ferric chloride 
(approximate specific activity: 100-1000 MBq/mg of Fe), 
Radiolabelled f 9 Fe}ferric chloride solution Dilute the 
concentrated radiolabelled [* Q Fe] ferric chloride solution in 
sodium citrate buffer solution pH 7.8 R to obtain a solution with 
an activity of 3,7 x IG 4 Bq/mL, 

The concentrations of the test solutions and reference 
solutions may need to be modified, based on the response 
range of the animals used. 


3 days after returning the animals to atmospheric pressure, 
inject each animal subcutaneously with 0*2 mL of one of the 
solutions* The 6 animals in each cage must each receive one 
of the 6 different treatments (3 test solutions and 3 reference 
solutions), and the order of injection must be separately 
randomised for each cage, A minimum of 8 cages is 
recommended, 2 days after injection of the test or reference 
solution, inject each animal intraperitoneahy with 0.2 mL of 
radiolabelled [ 59 Fe] ferric chloride solution. The order of the 
injections must be the same as that of the erythropoietin 
injections, and the time interval between administration of 
the erythropoietin and the radiolabelled ferric chloride 
solution must be the same for each animal. After a further 
48 h 3 anaesthetise each animal by injection of a suitable 
anaesthetic, record body weights and withdraw' blood 
samples (0,65 mL) into haematocrit capillaries from the 
bifurcation of the aorta. After determining the packed cell 
volume for each sample, measure the radioactivity'. 

Calculate the response (percentage of iron-59 in total 
circulating blood) for each mouse using die expression: 

A s x M x 7*5 
At x V, 

A t ~ radioactivity in the sample; 

A r - total radioactivity injected; 

7.5 — total blood volume as per cent body weight; 

Af = body weight* in grams; 

V, = sample volume. 

Calculate the potency by the usual statistical methods for a 
parallel line assay. Eliminate from the calculation any animal 
where the packed cell volume is less than 54 per cent, or 
where the body weight is more than 24 g. 

B. In normocythaemic mice 

The assay is based on the measurement of stimulation of 
reticulocyte production in normocythaemic mice* 

The assay may be carried out using the following procedure: 
Test solution (a) Dilute the preparation to be examined in 
phosphate-albumin buffered saline pH 7,2 Rl to obtain a 
concentration of 80 IU/mL, 

Test solution (b) Mix equal volumes of test solution (a) and 
phosphate-albumin buffered saline pH 7,2 Rl, 

Test solution (c) Mix equal volumes of test solution (b) and 
phosphate-albumin buffered saline pH 7.2 Rl. 

Reference solution (a) Dissolve erythropoietin BRP in phosphate- 
albumin buffered saline pH 7.2 Rl to obtain a concentration of 
80 IU/mL. 

Reference solution (b) Mix equal volumes of reference 
solution (a) and phosphate-albumin buffered saline pH 7.2 Rl. 
Reference solution (c) Mix equal volumes of reference 
solution (b) and phosphate-albumin buffered saline pH 7.2 Rl. 
The exact concentrations of the test solutions and reference 
solutions may need to be modified, based on the response 
range of the animals used. 

At the beginning of the assay procedure, randomly distribute 
mice of a suitable age and strain (8-week old B6D2F1 mice 
are suitable) into 6 cages. A minimum of 8 mice per cage is 
recommended. Inject each animal subcutaneously with 
0.5 mL of the appropriate treatment (one solution per cage) 
and put the animal in a new cage. Combine the mice in such 
a way that each cage housing the treated mice contains one 
mouse out of the 6 different treatments (3 test solutions and 
3 reference solutions, 6 mice per cage). 4 days after the 
injections, collect blood samples from the animals and 
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determine the number of reticulocytes using a suitable 
procedure. 

The following method may be employed: 

The volume of blood , dilution procedure and fluorescent reagent 
may need to be modified to ensure maximum development and 
stability of fluorescence. 

Colorant solution, concentrated Use a solution of thiazole 
orange suitable for the determination of reticulocytes. Prepare 
at a concentration twice that necessary for the analysis. 
Proceed with the following dilution steps. Dilute whole blood 
500-fold in the buffer used to prepare the colorant solution. 
Dilute this solution 2-fold in the concentrated colorant 
solution. After staining for 3-10 min* determine the 
reticulocyte count microftuorometricaliy in a flow cytometer. 
The percentage of reticulocytes is determined using a 
biparametric histogram: number of cellared fluorescence 
{620 nm). 

Calculate the potency by the usual statistical methods for a 
parallel line assay. 

STORAGE 

In an airtight container at a temperature below - 20 C, 

Avoid repeated freezing and thawing. 

LAB ELLIN G 

The label states: 

— the erythropoietin content in milligrams per millilitre; 

— the activity in International Units per millilitre; 

— the name and the concentration of any other excipients. 

__ PhBur 


Escitalopram Oxalate 

(PH. Bur, monograph 2733) 



C 22 H 21 FN 2 0 5 414.4 


co 5 h 

COjH 


219861-08-2 


Action and use 

Selective serotonin reuptake inhibitor; antidepressant. 


_ 

DEFINITION 

(15)-1 -[ 3-(Dimethylamkio) propyl] -1 -(4~fl uoro phenyl)-! *3- 
dihydro-2-benzofuran-o-caihonitrile hydrogen oxalate. 

Content 

99.0 pa 4 cent to 101,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Sparingly soluble in water* freely soluble in methanol* slightly 
soluble in methylene chloride. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison escitalopram oxalate CRS , 


B. Enantiomeric purity (see Tests). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Buffer solution Dissolve 3.4 g of potassium dihydrogen 
phosphate R in 900 mL of water R, adjust to pH 3.0 with 
phosphoric acid R and dilute to 1,0 L with water R , 

Test solution Dissolve 25 mg of the substance to be examined 
in mobile phase A and dilute to 50.0 mL with mobile 
phase A. 

Reference solution (a) Dissolve 5 mg of escitalopram for system 
suitability CRS (containing impurity D) in mobile phase A 
and dilute to 10.0 mL with mobile phase A. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute L0 mL of this 
solution to iO.O mL with mobile phase A. 

Column: 

— size: 1 = 0.25 m, 0-4.6 mm; 

— stationary^ phase: end-capped ociadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 45 °C. 

Mobde phase : 

— mobile phase A: acetonitrile R> buffer solution (10:90 V1V)\ 
«— mobile phase B: buffer solution, acetonitrile R (35:65 ViV); 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

Flow rale 
(mL/mLn) 

0-2 

95 

5 

1.0 

2-37 

95 ->65 

5 4 35 

1.0 

37-47 

6$ 4 0 

35 4 100 

1.0 

47-62 

Q 

m 

2.0 


Detection Spectrophotometer at 237 nm and at 254 nm. 
Injection 20 jiL. 

Identification of impurities Use the chromatogram supplied 
with escitalopram for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity D, 

Relative retention With reference to escitalopram (retention 
time = about 38 min): impurity D - about 0.98, 

System suitability Reference solution (a) at 237 nm: 

— peak-to-valley ratio: minimum 5.0 t where H p = height 
above the baseline of the peak due to impurity D and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
escitalopram. 

Calculation of percentage contents: 

— for each impurity * use the concentration of escitalopram 
in reference solution (b) at 237 nm. 

Limits: 

— unspecified impurities at 237 nm and at 254 nm: for each 
impurity, maximum 0.10 per cent; 

— total at 237 nm: maximum 0.5 per cent; 

— reporting threshold at 237 nm: 0.05 per cent. 

Enantiomeric purity 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 5.0 mL of the solution to 20.0 mL 
with the mobile phase. 
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Reference solution (a) Dissolve 5,0 mg of ciudopram 
hydrobromide CRS (containing equal amounts of impurity K 
and escitalopram) in the mobile phase and dilute to 10.0 mL 
with the mobile phase. Dilute 5.0 mL of the solution to 
20.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 50,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— size : / = 0.15 m, 0 = 4.6 mm; 

— stationary phase: protein derivative of silk a gel for chiral 
separation R (5 |im); 

— temperature: 30 “C, 

Mobile phase acetonitrile R> 0.05 M phosphate buffer solution 
pH 7.0 R (15:85 V/V). 

Flow rate 0.6 mL'min. 

Detection Spectrophotometer at 240 nm. 

Injection 15 mL, 

Run time Twice the retention time of escitalopram. 
Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity K, 

Relative mention With reference to escitalopram (retention 
time - about 11 min): impurity K - about 1.2. 

System suitability: reference solution (a): 

— resolution: minimum 1.3 between the peaks due to 
escitalopram and impurity K; 

— symmetry factor, maximum 4.0 for the peak due to 
escitalopram; maximum 4,0 for the peak due to 
impurity K. 

Limits: 

— impurity K: maximum 2.0 per cent; 

— reporting threshold: 0.10 per cent (reference solution (b)). 

Water C 2.5.12 ) 

Maximum 1.0 per cent, determined on 0.250 g. 

Sulfa ted ash (2.4J4) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0.300 g in a mixture of 5.0 mL of acetic anhydride R 
and 75 mL of glacial acetic acid R. Titrate with 0 , / M 
perchloric acid 3 determining the end-point potentiometrically 
( 2220 ). 

1 mL of 0J M perchlork acid is equivalent to 41,44 mg of 

C 2 2H 23FN2O5. 

IMPURITIES 

Specified impurities K 

Other detectable impurities (the following substances would, if 
present at a sufficient levdi be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A> B, 
C, D, B, F } G, H> /, J, L, M. 



CH3 

3 


and enantiomer 


A. (l RS) -1 - [3- (dim ethylam ino) propyl]-1- (4-fluoropheny 1)- 
1 j3-dihydr o-2-benzofuran- 5 -c a rhoxami de, 



B. mixture of (U? 1 S , 3 3i?S)-l-[3-(dimethylamino)propyl]“l- 
(4-ftuorophenyl)-3’hydroxy-1 ? 3-dihydro-2-benzofuran-5- 
carbonitrile and ( l/?4Sj36" , /?)-l-[3-(dimethylamino)propyl]- 
[ -(4-ftuorophenyl)-3-hydroxy-l ,3-dihydro-2-bcnzofuran-5- 
carbonitrile, 



3 


and enantiomer 


C, (1jRS)- 1 - [3-(dimethylamino)propy IJ-1 -(4-fluorophenyl)-3- 
oxO‘ 1,3-dihydro-2-bcnzofiiran-5-carbonitrile, 



_Ch 3 


and enantiomer 


D. (li?5)-l-(4-fluorophenyl)-l-[3-(methyIamino)propyl]-L3- 
d ihydro-2-benzofur an- 5 -carbonitril e. 



and enantiomer 


E. (4 RS) -4-[4-cyano-2-(hydroxymethyl)phenvl] -4- 
(4-flu orophenyl) -4-hydro N- -dimethylbutan-1 - 

a minium. 



F. (1 RS)- L[3-(dimethylamino)propyl]-l-hydrox> r -l *3- 
d ihy d ro-2-benzofuran- 5-carb onitrile , 
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G, 4-(dimethyJamino)-! -[(1 - [3-(dimethy lamino)propyl]- 

1 -(4-fiuorophenyl)-1*3-dihydro-2-benzofuran-5-yI] butan- 
I-one, 



M. (1 RS) -1 - [3* (di m ethylam ino) p ropy i] -1 -(4-fluoropheny 1) - 
1,3-dihydro- 2-bcnzofuran-5-carboxylie acid. 


Pt*E# 



and enaniiomo-r 


H. 3- [ (1 RS) -5 -cyano-1 -(4-flu orophenyl)- 1*3-dihydro- 2 - 
benzofuran-1 -yl]- N,N -dimethylpropan-1 -amine A r -oxide* 


Esketamine Hydrochloride 

(Ph. Eur\ monograph 1742) 



* * * 

* * 

★ ir 

it * 



3 

CH 3 


I, 4- [{I Z)-4-(dimethyIatnino) -1 - (4-fiuoropbenyl)buc-1 -en-1 - 
y l] -3-(hydroxymcthy] ) benzoni tril e, 

.XT 

J. 4-methy Ibenzenesulfoni c acid (pKoluenesulfonic arid), 



K, (1 1 -[3-(dimeihylamino)propyl]-1 -(4-fiuorophenyl)-1,3- 

dihydro-2 -benzofuran- 5-carb onitril c, 



L. (1 RS) - 1 - [ 3- (dimethy lamino) pro pvt] -1 -phenyl-1,3-dihy dro- 
2-benzofuran-5-carboniinle > 


CjjHnCbNO 274.2 33795-24-3 

Action and use 

General anaesthetic. 

PhEv _ 

DEFINITION 

(2S) -2-(2~Chlorophenyl)-2- (methyl ami no) cvclohexano ne 
hydrochloride. 

Content 

99,0 per cent to 101*0 per cent, 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility' 

Freely soluble in water and in methanol, soluble in alcohol. 

IDENTIFICATION 

A. Specific optical rotation (2.2*7): + 85.0 to + 95.0. 

Dilute 12.5 mL of solution S (see Tests) to 40.0 mL with 
water R. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph, Eur. reference spectrum of esketamine 
hydrochloride. 

C. It gives reaction (a) of chlorides (2.3.1), 

TESTS 
Solution S 

Dissolve 8,0 g in carbon dioxide-free water R and dilute to 
50,0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2,2* Method II), 

pH (2.2,3) 

33 to 4.5. 

Dilute 12,5 mL of solution S to 20 mL with carbon dioxide- 
free water R. 

impurity D 

U qui d chroma tography (2. 2.29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in water R and dilute to 100.0 mL with the same 
solvent. 
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Reference solution (a) Dissolve 5 mg of esketamine 
impurity D CRS in water R t add 20 mL of the test solution 
and dilute to 50 mL with water R , Dilute 10 mL of this 
solution to 100 mL with water R 

Reference solution (b) Dilute 5.0 mL of the test solution to 
25.0 mL with water R. Dilute 5.0 mL of this solution to 
50.0 mL with water R, 

Reference solution (c) Dilute 2,5 mL of reference solution (b) 
to 10,0 mL with water R> Dilute 1.0 mL of this solution to 
10.0 mL with water R. 

Precolumn: 

— size: l = 0.01 m, 0 = 3.0 mm, 

— stationary phase: silica gel AGP for chiral chromatography R 
(5 pm), 

— temperature: 30 3 C. 

Column: 

— size: 1 - 0.125 m, 0 = 4.6 mm, 

— stationary phase: silica gel AGP for chiral chromatography R 
(5 pm), 

— temperature: 30 C. 

Mobile phase Mix 16 volumes of methanol R and 84 volumes 
of a 6,8 g/L solution of potassium dihydrogen phosphate R 
previously adjusted to pH 7.0 with potassium hydroxide R. 
Flow rate 0.8 mL'min, 

Detection Spectrophotometer at 215 run. 

Injection 20 pL. 

Run time 20 min. 

Relatwe retention With reference to esketamine (retention 
time - about 10 min): impurity D - about 1,3. 

System suitability: 

— resolution: minimum 2.0 between the peaks due to 
esketamine and impurity D in the chromatogram 
obtained with reference solution (a), 

— signal-w-noise ratio: minimum 3 for the principal peak in 
the chromatogram obtained with reference solution (e). 

Limit: 

— impurity D\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(2.0 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 5 mg of ketamine 
impurity A CRS in the mobile phase (using ultrasound, if 
necessary) and dilute to 10 mL with the mobile phase. 

To 1 mL of the solution add 0.5 mL of the test solution and 
dilute to 100 mL with the mobile phase. Prepare 
immediately before use. 

Reference solution (b) Dilute l .0 mL of the test solution to 
10.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 20,0 mL with the mobile phase. 

Column: 

— size: l = 0.125 0 = 4.0 mm, 

— stationary phase: spherical oaadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 0,95 g of sodium hexanes ulfonate R in 
1000 mL of a mixture of 25 volumes of acetonitrile R and 
75 volumes of water R and add 4 mL of acetic add R . 

Flow rate 1.0 raL/min. 

Detection Spectrophotometer at 215 nm, 


Injection 20 pL. 

Run time 10 times the retention time of esketamine. 

Relative retention With reference to esketamine: 
impurity A = about 1.6; impurity B - about 3.3; 
impurity C = about 4,6. 

System suitability: reference solution (a): 

— retention time: esketamine = 3,0 min to 4.5 min, 

— resolution: minimum 1,5 between the peaks due to 
impurity A and esketamine. 

Limits: 

— impurities A, B, C : for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,2 per cent), 

— any other impurity, for each impurity* not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,1 percent), 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent), 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,1 per cent). 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

Dilute 12.5 mL of solution S to 20 mL with water R . 12 mL 
of the solution complies with test A. Prepare the reference 
solution using lead standard solution (2 ppm Pb) R. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,200 g in 50 mL of methanol R and add 1.0 mL of 
0J M hydrochloric acid. Carry' out a potentiometric titration 
(2.2.20), using 0J M sodium hydroxide. Read the volume 
added between the 2 points of inflexion. 

1 mL of 0. 1 M sodium hydroxide is equivalent to 27.42 mg 
ofC 13 H 17 Cl^NO. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, D. 



A. X = N-CH 3 : 

1 -[ (2-chlorophenyl) (m ethy limino)methy I] cy clopentanol, 
C. X = O: 

(2-chlorophenyl) (1 -hydroxycycl open tyl)mcthanone, 



B. (2 RS) -2~(2- ch loroph en yl) -2-hydroxy cycloh exan one, 
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D. (2/?)-2-(2-chIorophenyI) -2- (methylamino)cyclohexanone 
((/?)-ketamine), 

__ PhBur 


Esomeprazole Magnesium 
Dihydrate 

(Pk . Eur. monograph 2787) 



C34HW^60^ 2j 2H 2 0 749.2 217087-104) 

Action and use 

Proton pump inhibiton treatment of peptic ulcer disease 

PhE& _______ 

DEFINITION 

Magnesium bis [5 -m ethoxy-2 - [ (S) - [ (4-m ethoxy- 3 , 5 - 
dimethylpyridm-2-yl) methyl) sulfinyl] -1 //-benzimidazole 1 -ide] 
dihydrate. 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or slightly coloured powder, slightly hygroscopic. 

Solubility 

Slightly soluble in water, soluble in methanol, practically 
insoluble in heptane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24), 

Comparison esomeprazole magnesium dthydrate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R , evaporate to dryness and 
record new spectra using the residues. 

B. Enantiomeric purity (sec Tests), 

C Ignite about 0.5 g of the substance to be examined 
according to the procedure for die sulfa ted ash test (2.4.14). 
Dissolve the residue in 10 mL of water R . 2 mL of this 
solution gives the reaction of magnesium (2.5./). 

D, Water (see Tests). 

TESTS 

Absorbance (2.2.25) 

Maximum 0.20 at 440 nm. 

Dissolve 0.500 g in methanol R and dilute to 25.0 mL with 
the same solvent. Filter through a membrane filter (nominal 
pore size 0.45 pm). 


Enantiomeric purity 

Liquid chromatography (2.2,29): use the normalisation 
procedure. 

Buffer solution pH 6.0 Mix 20 mL of a 179.1 g/L solution of 
disodium hydrogen phosphate R and 70 mL of a 156.0 g/L 
solution of sodium dihydrogen phosphate R, then dilute to 
1000 ml- with water R . Dilute 250 mL of this solution to 
1000 mL with water R . 

Buffer solution pH II. 0 Mix 11 mL of a 95.0 g'L solution of 
trisodium phosphate dodecahydrate R and 22 mL of a 179.1 g/L 
solution of disodium hydrogen phosphate R> then dilute to 
1000 mL with water R. 

Test solution Dissolve 40 mg of the substance to be examined 
in 5 mL of methanol R and dilute to 50.0 mL with buffer 
solution pH 11.0. Dilute 1.0 mL of this solution to 25.0 mL 
with buffer solution pH 11.0. 

Reference solution Dissolve 2 mg of omeprazole CRS in buffer 
solution pH 1 L0 and dilute to 50.0 mL with the same buffer 
solution. Dilute 1.0 mL of the solution to 10.0 tnL with 
buffer solution pH I L0, 

Column: 

— size: / = 0,1 m f 0 = 4,0 mm; 

— stationary 1 phase: a ) -acid-glycoprotein silica gel for chiral 
separation R (5 pm). 

Mobile phase acetonitrile R> buffer solution pH 6.0 
(13:87 VIV), 

Flow rate 0.6 mL/min. 

Detection Spectrophotometer at 302 nm. 

Injection 20 pL. 

Relative retention With reference to esomeprazole (retention 
time - about 5 min): impurity' F = about 0.7. 

System suitability: reference solution: 

— resolution: minimum 3.0 between the peaks due to 
impurity F and esomeprazole, 

Limit: 

— impurity 1 F: maximum 0.6 per cent; disregard any peak 
other than impurity F and esomeprazole. 

Related substances 

Liquid chromatography (2,2,29): use the normalisation 
procedure. Prepare the solutions immediately before use . 

Test solution Dissolve 14 mg of the substance to be examined 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 1 mg of omeprazole CRS and 
I mg of omeprazole impurity D CRS in the mobile phase and 
dilute to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 3 mg of omeprazole for peak 
identification CRS (containing impurity E) in the mobile 
phase and dilute to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10,0 mL with the mobile phase. 

Column: 

— size: J- 0.125 m, 0 = 4.6 mm; 

— stationary phase: octylsily! silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 27 volumes of acetonitrile R and 73 volumes 
of a 1.4 g/L solution of disodium hydrogen phosphate R 
previously adjusted to pH 7.6 with phosphoric acid R . 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 40 pL. 
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Run time 4 times the retention time of esomeprazole. 
Identification of impurities Use the chromatogram supplied 
with omeprazole for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity E; use the chromatogram 
obtained with reference solution (a) to identify the peak due 
to impurity D. 

Relative retention With reference to esomeprazole (retention 
time = about 9 min): impurity E = about 0,4; 
impurity D = about 0.7, 

System suitability: reference solution (a): 

- resolution: minimum 3.0 between the peaks due to 
impurity D and omeprazole. 

Limits'. 

— impurities D, E: for each impurity, maximum 
0,15 per cent; 

— unspecified impurities: for each impurity', maximum 
0,10 per cent; 

— total: maximum 0.3 per cent; 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Magnesium 

3.30 per cent to 3.55 per cent (anhydrous substance). 
Dissolve 0.400 g in 25 mL of methanol R y sonicate until 
dissolution is complete. Add 25 mL of warn /?, 10 mL of 
concentrated ammonia R y 20.000 mL of 0. 05 M sodium edeiate 
and about 50 mg of mordant black 11 triturate R. Titrate the 
excess of sodium edetate with 0.05 M zinc sulfate until the 
colour changes from full blue to violet. Carry out a blank 
titration. 

1 mL of 0.05 M sodium edetate corresponds to 1.21525 mg of 
Mg. 

Water ( 2.5.12} 

4.5 per cent to 6.1 per cent, determined on 0.200 g. 

ASSAY 

Liquid chromatography (2.2.29). 

Buffer solution pH 11.0 Mix 11 mL of a 95.0 g/L solution of 
trisodwm phosphate dodecahydrate R and 22 mL of a 179,1 g/L 
solution of disodtum hydrogen phosphate R> then dilute to 
100.0 mL with water R . 

Test solution Dissolve 10.0 mg of the substance io be 
examined in abour 10 mL of methanol J?, add 10 mL of 
buffer solution pH U.O and dilute to 200.0 mL with 
water R. 

Reference solution Dissolve 10.0 mg of omeprazole CRS in 
about 10 mL of methanol /?, add 10 mL of buffer solution 
pH 11.0 and dilute to 200.0 mL with water R. 

Column: 

— size: l = 0.125 m, 0 = 4 mm; 

— stationary phase: oaylsUyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a L4 g/L solution of disodium hydrogen phosphate R 
previously adjusted to pH 7,6 with phosphoric acid R. 

Flow rate 1 mL min, 

Detection Spectrophotometer at 280 nm. 

Injection 20 jxL 

Run time 1.5 rimes the retention time of esomeprazole. 
Retention time Esomeprazole = about 4 min, 

Calculate the percentage content of C3,,H 3t MgN60 6 S2 
taking into account the assigned content of omeprazole CRS , 


1 g of omeprazole is equivalent to 1.032 g of esomeprazole 
magnesium. 

STORAGE 

In an airtight container* protected from light. 

IMPURITIES 

Specified impurities D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are Limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B, 

a 



A. 5-methoxy-l//-benzimidazok-2-thioL 



B. 2-[(J?S)-[(3 > 5-dimethyipyridin-2-yl)methyllsulfinyl]-5- 
m ethoxy-1 //-benzimidazole, 



C. 5-methoxy-2~ [ [ (4-me thoxy- 3,5 -dim e thy I py ridi n- 2- 
y 1) methyl ] s ul fa nyl] -1 //-benzimidazole (u fip razo le), 



D. 5-m ethoxy-2- [ [(4-methoxy- 3* 5-dimethyl pyri din- 2- 

yl)methyl]sulfony)]-i//-benzimidazole (omeprazole sulfone)* 

H3CO -Q-. NH CHj 

N^S 

i 

o 

and enantiomer 

E, 4-metho?Q'-2-[I(BS)-(5-methoxy-l //-benzimidazol-2- 
y I) sulfiny 1] me thy 1] -3,5 -dimethylpyridine 1 -oxide* 



F. 5-methoxy-2-[(i?)-t(4-methoxy-3 3 5-dimcthylpyridin-2- 
yl) methyl] sulfiny 1] -1//-benzimidazole ((B)-omeprazole). 

_ PhEitf 
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Esomeprazole Magnesium 
Trlhydrate 

(Ph. Eur . monograph 2372) 



CMH3jWgN 6 0 6 S 2t 3H 2 0 767.2 217087-09-7 

Action and use 

Proton pump inhibitor, treatment of peptic ulcer disease. 

PfrEtr _ 

DEFINITION 

Magnesium bis[5-methoxy-2-[(.S)-[{4-methoxy-3 3 5* 
dimethylpyridin-2-yl)methyl] sulfmyl] -1 if-benzimidazol-1 -ide] 
trihydrate. 

Content 

98.0 per cent to 102.0 per cent {anhydrous substance). 

CHARACTERS 

Appearance 

White or slightly coloured powder, slightly hygroscopic. 

Solubility 

Slightly soluble in water, soluble in methanol, practically 
insoluble in heptane. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison esomeprazole magnesium trihydraic CRS. 

B. Enantiomeric purity {see Tests). 

C. Ignite about 0.5 g of the substance ro be examined 
according to the procedure for the suifated ash test (2.4 14). 
Dissolve the residue in 10 mL of tester R. 2 mL of this 
solution gives the reaction of magnesium (2.1/). 

D. Water (sec Tests). 

TESTS 

Absorbance (2.2.25) 

Maximum 0.20 at 440 nm. 

Dissolve 0.500 g in methanol R and dilute to 25.0 mL with 
the same solvent. Filter through a membrane filter (nominal 
pore size 0.45 pm). 

Enantiomeric purity 

Liquid chromatography (2.2.29; use the normalisation 
procedure. 

Buffer solution pH 60 Mix 20 mL of a 1 79.1 g/L solution of 
disodmm hydrogen phosphate R and 70 mL of a 156.0 g/L 
solution of sodium dihydrogen phosphate R> then dilute to 
1000 mL with water R, Dilute 250 mL of this solution to 
1000 mL with water R. 

Buffer solution pH 110 Mix 1 1 mL of a 95.0 g'L solution of 
trisodium phosphate dodecaltydrme R and 22 mL of a 179. J g L 
solution of disodium hydrogen phosphate R t then dilute to 
1000 mL with water R, 

Test solution Dissolve 40 mg of the substance to be examined 
in 5 mL of methanol R and dilute to 50.0 mL with buffer 
solution pH 11.0. Dilute 1.0 mL of this solution to 25.0 mL 
with buffer solution pH 11.0. 


Reference solution Dissolve 2 mg of omeprazole CRS in buffer 
solution pH IL0 and dilute to 50.0 mL with the same buffer 
solution. Dilute 1.0 mL of the solution to 10.0 mL with 
buffer solution pH 11.0. 

Column: 

— size: / ~ 0.1 m, 0 = 4.0 mm; 

— stationary phase: ^•add-glycoprotein silica gel for chiml 
separation R £5 pm). 

Mobile phase acetonitrile R, buffer solution pH 6,0 
(13:87 V/V), 

Flow rate 0.6 mL/min. 

Detection Spectrophotometer at 302 nm. 

Injection 20 pL. 

Relative retention With reference to esomeprazole (retention 
time = about 5 min): impurity F = about 0,7, 

System suitability: reference solution: 

— resolution', minimum 3,0 between the peaks due to 
impurity F and esomeprazole. 

Limit: 

— impurity* F: maximum 0,2 per cent; disregard any peak 
other than impurity F and esomeprazole. 

Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Prepare the solutions immediately before use. 

Test solution Dissolve 14 mg of the substance to be examined 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 1 mg of omeprazole CRS and 
I mg of omeprazole impurity D CRS in the mobile phase and 
dilute to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 3 mg of omeprazole for peak 
identification CRS (containing impurity E) in the mobile 
phase and dilute to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute l .0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute l .0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— size: l = 0.125 m, 0 = 4.6 mm; 

— phase: octylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 27 volumes of acetonitrile R and 73 volumes 
of a 1.4 g/L solution of disodium hydrogen phosphate R 
previously adjusted to pH 7.6 with phosphoric add R . 

Flow rate I mL/min. 

Detection Spectrophotometer at 280 nm. 

Iryection 40 jiL. 

Run time 4 times the retention time of esomeprazole. 
Identification of impurities Use the chromatogram supplied 
with omeprazole for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity E; use the chromatogram 
obtained with reference solution (a) to identify the peak due 
to impurity* D. 

Relative retention With reference to esomeprazole (retention 
time = about 9 min): impurity E = about 0.4; 
impurity D = about 0.7, 

System suitabdityr reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity D and omeprazole. 

Limits: 

— impurities D, E: for each impurity, maximum 
0,15 per cent; 
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— unspecified impurities’, for each impurity, maximum 
0,10 per cent; 

— total: maximum 0-3 per cent; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Magnesium 

3.30 per cent to 3.55 per cent (anhydrous substance). 
Dissolve 0.400 g in 25 mL of methanol R y sonicate until 
dissolution is complete. Add 25 mL of water 10 mL of 
concentrated ammonia R, 20,000 mL of 0,05 M sodium edetate 
and about 50 mg of mordant black 11 triturate R. Titrate the 
excess of sodium edetate with 0,05 M zinc sulfate until the 
colour changes from full blue to violet. Carry out a blank 
titration. 

1 mL of 0.05 M sodium edetate corresponds to 1.21525 mg of 
Mg. 

Water (2,5.11) 

6.2 per cent to 8.0 per cent, determined on 0.200 g. 

ASSAY 

Liquid chromatography (2,2.29), 

Buffer solution pH 110 Mix 11 mL of a 95.0 g/L solution of 
tnsodium phosphate dodecahydrate R and 22 mL of a 179.1 g/L 
solution of disodium hydrogen phosphate R y then dilute to 
100,0 mL with water R. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in about 10 mL of methanol R y add 10 mL of 
buffer solution pH 1 LG and dilute to 200.0 mL with 
water R. 

Reference solution Dissolve 10.0 mg of omeprazole CRS in 
about 10 mL of methanol /?, add 10 mL of buffer solution 
pH I L0 and dilute to 200.0 mL with water R. 

Column: 

— size: l - 0,125 m, 0 = 4 mm; 

— stationary phase: octyhilyl silka gel for chromatography R 
(5 pm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a 1.4 g/L solution of disodium hydrogen phosphate R 
previously adjusted to pH 7.6 with phosphoric acid R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 jiL, 

Run time 1,5 times the retention time of esomeprazole. 
Retention time Bsomeprazole = about 4 min. 

Calculate the percentage content of 

Laking into account die assigned content of omeprazole CRS. 

1 g of omeprazole is equivalent to 1.032 g of esomeprazole 
magnesium. 

STORAGE 

In an airtight container protected from light. 

IMPURITIES 

Specified impurities D, E> F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B y 
C. 



A. 5-methoxy- l/Z-benzimidazole-Z-thiol, 



ch 3 


B, 2- [{/?£)-[(3,5-dimethylpyridin-2-yl) methyl] suIfinyI]-5- 
m ethoxy-1 //-benzimidazole, 


H3CO 



C. 5-methoxy-2- [[(4-methoxy-3,5-dimethylpyridin-2- 
yl)methyl]sulfanyl]-! //-benzimidazole (ufiprazole), 


h 3 co 



D, 5 -methoxy-2- [ [ (4-methoxy- 3,5 -di m ethylpyridin-2- 

yl) methyl Jsulfonyl]-1 //-benzimidazole (omeprazole sulfone), 



E. 4-m ethoxy-2- [ [(/?<$) - (5 -methoxy-1 H -benzimi d azol-2- 
yl) sulhnyl] methyl]-3,5-dime thylpyridine 1 -oxide, 


R3C0 



och 3 


CHa 


F, 5-methoxy-2-[(/?)-[(4-methoxy-3,5-dimethvIpyridin-2- 
yl) methyl] s ulfiny 1] -1 //-benzimid azole ((R) -o meprazol e), 

. . _ ________ PhEvr 
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Estradiol Benzoate 

(Ph. Eur i monograph 0139) 



C^H^Oj 376.5 50-50-0 

Action and use 

Estrogen. 

Preparation 

Estradiol Injection 

PhEtr _ 

DEFINITION 

17fl-Hydroxyestra-1,3,5{ l0)-trien-3-yl benzoate. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Almost white, crystalline powder or colourless crystals. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, sparingly soluble in acetone, slightly soluble in 
methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2,24). 

Comparison estradiol benzoate CRS, 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone R y evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Specific optical rotation (2.2. 7) 

+ 55.0 to + 59.0 (dried substance). 

Dissolve 0.250 g in acetone R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution Dissolve 20 mg of the substance ro be examined 
in acetonitrile R1 and dilute to 10.0 mL with the same 
solvent, 

Refermce solution (a) Dissolve 5 mg of estradiol benzoate for 
system suitability CRS (containing impurities A, B, C, E 
and G) in acetonitrile R1 and dilute to 2.5 mL with the same 
solvent. 

Reference solution (b) Dilute 0.5 mL of the test solution to 
100.0 mL with acetonitrile RI. 

Column: 

— size; / = 0,25 0 = 4.6 mm; 

— stationary* phase ; end-capped octyisilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: water R 3 acetonitrile Rl (40:60 VlV)\ 

—- mobile phase B: acetonitrile Rl ; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 20 

100 

0 

10-21 

100 -> to 

0*90 

21 - 31 

10 

90 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with estradiol benzoate for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, C, E and G. 
Relative retention With reference to estradiol benzoate 
(retention time - about 19 min): impurity A = about 0,3; 
impurity E = about 1,1; impurity B = about 1.2; 
impurity G = about 1,3; impurity C = about 1,5, 

Systent suitability: reference solution (a): 

— peak-tcHvalley ratio: minimum 2.0, where H p - height 
above the baseline of the peak due to impurity E and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to estradiol 
benzoate. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 3.3; 
impurity C - 0.7; 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
( 0.5 per cent); 

— impurities B 3 E, G: for each impurity, not more than 
0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— impurity A: not more than 0,4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 0.2 per cent); 

— unspecified impurities: for each impurity, nor more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
( 1.0 per cent); 

— disregard limir, 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss an drying {2.2,32} 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 5 C for 3 h, 

ASSAY 

Dissolve 25.0 mg in anhydrous ethanol R and dilute to 
250.0 mL with the same solvent. Dilute 10.0 mL of this 
solution to 100.0 mL with anhydrous ethanol R. Measure the 
absorbance (2,2,25) at the absorption maximum at 231 nm. 
Calculate the content of C 25 H 2 SOJ taking the specific 
absorbance to be 500. 

IMPURITIES 

Specified impurities A, B, C, E, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
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acceptance criterion for other/ump ecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): D } F t 
H. 



A. R1 = R2 = R3 s= H, R4 = OH: estradiol, 

B. R1 = CO-C 6 H 5) R2 = CH 3? R3 = H, R4 = OH: I7p- 
hydroxy-4-me thy les tra-1,3,5(10)-men-3-yl benzoate, 

C. R1 = CO-C^H 53 R2 = R3 = H, R4 = 0-C0-C 6 H 5 : estra- 
1,3 3 5 (10)-criene-3,17 p-diyl dibenzoate, 

E. R1 = CO-C 6 H 5 , R2 = R4 = H } R3 - OH: 1701- 
hydroxy estxa- 1,3 , 5 (10)-trien*3-yl b enzoa te, 

G. R1 = CO-CfrHg, R2 = H, R3 + R4 = O: 17-oxoestra- 
1,3,5(10) -trien-3-yl b enzoate (estrone b enzo a te) , 


o 



D. Rl = H, R2 = C$Hg: 3-hydroxyestra-l ,3,5(10)-trien-17 p- 
yt benzoate, 

H, Rl = CO-C & Hg, R2 = CH 3 : estra-l,3.,5(]0)-triene-3,17p- 
diyl 17-acetate 3-benzoate, 



F. 17(i-hydroxyestra-l,3,5(10) > 9(l l)-tctracn-3-yl benzoate. 

_____ PbEuf 


Estradiol Hemihydrate 

(Ph, Eur. monograph 0821) 



* * + 

* * 

★ ★ 

***** 


50-28-2 


(Anhydrous) 


Action and use 

Estrogen. 

Preparation 

Estradiol Transdermal Patches 
Estradiol and Norethisterone Tablets 
Estradiol and Norethisterone Acetate Tablets 
Estradiol Vaginal Tablets 


PhEar _____ 

DEFINITION 

Estra-1,3,5 (10)-trienc-3 J ITP-diol hemihydrate. 

Content 

97.0 per cent to 103.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Practically insoluble in water, soluble in acetone, sparingly 
soluble in ethanol (96 per cent), slighdy soluble in methylene 
chloride. 

IDENTIFICATION 

First identification B 

Second identification A, G, D, E 

A. Melting point (2.2.14): 175 C to 180 °C. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison estradiol hemihydrate CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in methanol R and dilute to 50 mL with the same solvent. 
Reference solution (a) Dissolve 50 mg of estradiol 
hemihydrate CRS in methanol R and dilute to 50 mL with the 
same solvent. 

Reference solution (b) Dissolve 25 mg of ethmylestradid CRS in 
reference solution (a) and dilute to 25 mL with reference 
solution (a). 

Plate TLC silica gel plate R. 

Mobile phase ethanol (96 per cent) R, toluene R (20:80 V/V). 
Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In air until the solvent has evaporated. 

Detection Heat at 110 Z C for 10 min. Spray the hot plate with 
alcoholic solution of sulfuric acid R. Heat again at II0 C for 
10 min. Allow to cool. Examine in daylight and in ultraviolet 
light at 365 am. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 spots which may however not be 
completely separated. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. To about 1 mg add 0,5 mL of freshly prepared 
sulfomolybdic reagent R2 '. A blue colour develops which in 
ultraviolet light at 365 nm has an intense green fluorescence. 
Add 1 mL of sulfuric acid R and 9 mL of water R. The colour 
becomes pink with a yellowish fluorescence. 

E + Water (see Tests). 

TESTS 

Specific optical rotation (2.2.7) 

+ 76,0 to+ 83,0 (anhydrous substance). 

Dissolve 0,250 g in ethanol (96 per cent) R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25,0 mg of the substance to be 
examined in 10 mL of acetonitrile R and dilute to 25.0 mL 
with methanol R2 . 
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Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 2.0 mL of the 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 2 mg of 17ot-estradiol R in 
5.0 mL of acetonitrile R. Mix 2.0 mL of this solution with 
1.0 mL of the test solution and dilute to 5.0 mL with the 
mobile phase. 

Reference solution (c) Mix equal volumes of a 1 mg/mL 
solution of the substance to be examined in methanol R2 and 
of a 1 mg/mL solution of 2 i 3-dichloro-5 J 6- 
dkyanobcnzoquinone R in methanol R2. Allow to stand for 
30 min before injection. 

Reference solution (d) Dissolve 5 mg of estradiol for peak 
idejitification CHS (estradiol hemihydrate spiked with 
impurities A, B and C at about 0.5 per cent) in 2 mL of 
acetonitrile R and dilute to 5 mL with methanol R2+ 

Column : 

— size: / = 0.25 m, 0 ~ 4.6 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 jam). 

Mobile phase To 400 mL of acetonitrile R add 50 mL of 
methanol R2 and 400 mL of water R; allow to stand for 
10 min., dilute to 1000 mL with water R and mix again. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 280 nm. 

Equilibration About 60 min. 

Injection 20 pL. 

Run time Twice the retention time of the principal peak. 
Identification of impurities Use the chromatogram supplied 
with estradiol for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A, B and C. Use the 
chromatogram obtained with reference solution (c) to identify 
the peak due to impurity D. 

Relative retention With reference to estradiol (retention 
time = about 13 min): impurity D = about 0.9; 
impurity B - about 1.1; impurity A = about 1.4; 
impurity C = about 1.9. 

System suitability: reference solution (b): 

resolution: minimum 2.5 between the peaks due to 
estradiol and impurity B. 

Limits: 

— correction factor, for the calculation of concent, multiply the 
peak area of impurity D by 0.4; 

impurities A, B, C, D: for each impurity, not more than 
1.5 times the area of the principal peak obtained with 
reference solution (a) (0.3 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak obtained with 
reference solution (a) (0.10 per cent); 

- total: not more than 2,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2.5.12) 

2.9 per cent to 3.5 per cent, determined on 0.500 g. 

ASSAY 

Dissolve 20.0 mg in ethanol (96 per cent) R and dilute to 
100.0 mL with the same solvent. Dilute 5,0 mL of the 
solution to 50.0 mL with 0.1 M sodium hydroxide. Allow to 
cool to room temperature. Measure the absorbance (2.2,25) 
of the solution at the maximum at 238 nm. 


Calculate the content of CieH^O? taking the specific 
absorbance to be 335. 

IMPURITIES 

Specified impurities: A, B, C, D. 


A. RI = H, R2 + R3 = G: 3-hydroxyes£ra-L3,5(l0)-trien- 
J7-one (estrone), 

B. R1 = R3 - H, R2 = OH: esura-1,3,5 (10)-triene-3 1 17a-diol 
(Ha-estradiol), 

C. R1 = CH 3j R2 = H, R3 - OH: 4-methylestra-l i 3>5(10)- 
triene-3,17j3-diol, 


D. estra-1,3,5( 10) s 9( 11 )-tetraene-3,17fWioL 

___- PhEur 


QhH^O* 356.5 979-32-8 

Action and use 

Estrogen. 

PflEtf _____ 

DEFINITION 

3-Hydroxyestra- 1,3*5 ( l0)-trien-17 (3-yl pemanoate. 

Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost w'hite, crystalline powder or colourless 
crystals. 

Solubility 

Practically insoluble in water, Freely soluble in methylene 
chloride, soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry' (2.2.24), 

Comparison estradiol valerate CRS. 

B. Examine the chromatograms obtained in the assay. 



Estradiol Valerate 

(Ph. Bur. monograph 1614) 
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Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (c), 

TESTS 
Solution S 

Dissolve 0,500 g in methanol R and dilute to 20.0 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2,2, J) and colourless (2.2. 2, Method IT). 
Specific optical rotation (2,2*7) 

+ 41 to + 47 (dried substance), determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in acetonitrile RI and dilute to 10.0 mL with the 
same solvent. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
20.0 mL with acetonitrile RL 

Reference solution (a) Dissolve 3 mg of estradiol valerate for 

system suitability CRS (containing impurities A, C* D and E) 

in acetonitrile Rl and dilute to 1.0 mL with the same solvent. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 

100.0 mL with acetonitrile RL Dilute 1.0 mL of this solution 

to 10,0 mL with acetonitrile RL 

Reference solution (c) Dissolve 50.0 mg of estradiol 

valerate CRS in acetonitrile Rl and dilute to 10,0 mL with the 

same solvent. Dilute 5.0 mL of the solution to 20.0 mL with 

acetonitrile RL 

Column: 

— size: / = 0.10 m, 0 = 4.6 mm; 

— Stationary phase: end-capped solid core alkylsilyl silica gel for 
chromatography R (2,6 pm). 

Mobile phase: 

— mobile phase A: water R; 

— mobile phase B: acetonitrile Rl; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 1 

48 

52 

1 - 10 

48* 3$ 

52* 65 

10 - 17.5 

35*0 

65 * 100 

17.5 - 26 

0 

100 


Flozc rate 2,0 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 5 pL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with estradiol valerate for system suitability 1 CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, C, D and E. 

Relative retention With reference to estradiol valerate 
(retention time = about 9 min): impurity A = about 0,1; 
impurity C = about 0,9; impurity D - about 1.3; 
impurity E = about 1*7. 

System suitability :: reference solution (a): 

— resolution: minimum 2.5 between the peaks due to 
impurity C and estradiol valerate. 


Calculation of percentage contents: 

— correction factor multiply the peak area of impurity C 
by 0.5; 

— for each impurity* use the concentration of estradiol 
valerate in reference solution (b). 

Limits: 

— impurity D: maximum 0.4 per cent; 

— impurities A, C: for each impurity, maximum 0.2 per cent; 

— impurity E: maximum 0.15 per cent; 

— unspecified impurities: for each impurity* 
maximum 0.10 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0,05 per cent. 

Loss on drying (2.2.32) 

Maximum 1.0 per cent* determined on 0,500 g by drying in 
an oven at 105 °C for 3 h, 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (c), 
Calculate the percentage content of taking into 

account the assigned content of estradiol valerate CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, C, A E 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A f \ 
G, H f 4 J. 



A, estra-1,3,5(10Hriene-3 3 17fi-diol (estradiol), 



B. 17fi-hydroxyestra-l s 3 J 5(10)-trien-3-yl pentanoate, 


o 



C, 3-hydroxycstra-1 *3,5 (10) ,9 (11 )-tetracn-17P-yl pentanoate. 
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D. 3-hydroxy-4-methylestra-1,3*5 (10)-urien-17{5-yl 
pentanoate, 


O 



Ch 3 


J* 3-m e thoxy estra- 1 , 3 , 5 {I 0)- trien- 17 p-y I pemanoate, 

______ PhEw 



E* estra-I,3 3 5{10)-men-3,I7p-diyl dipentanoare, 



F. 3-hydroxy estra-1,3,5(10)-trien-17|3-yl butanoate. 



G. 3-hydroxyes era-1 3 3,5 (1 0) ,6-re traen- 1 7 {J-y \ pentanoat :e , 



H. 3-hydroxy-2-pemanoyIestra-1,3,5(10)-cnen-17p-yl 
pentanoate, 



I. (1 S,3aS,$hR,10nR,lObS, 135,1305,1535,18bS,20aS)- 
13a, 17,17,20a-tetramethyi-2,3 l 3a,3b 3 4 J 5,9 J 10,10a, 10b, II, 
12,13,13a, 14,15,15a, 17,18b, 19,20,20a-docosahydro-1 H- 
b is (cydopenta {5,6] naph tho) [ 1,2-6:2 *, I Cf] xanthene-1,13- 
diyl dipentanoatc. 


Estramustine Sodium Phosphate 



C 3 3H 30 Cl 2 NNa 2 O 6 P 564.4 52205-73-9 

Action and use 

Cytotoxic alkylating agent* 

Preparation 

Estramustine Phosphate Capsules 

DEFINITION 

Estramustine Sodium Phosphate is disodium 
3-[bis(2-chloroethyl)carbamoyloxy] estra-I,3,5( lOJ-trien-17(3- 
yl orthophosphate. It contains not less than 97.0% and not 
more than 103*0% of C2iH3oCl2NNa20 6 P, calculated with 
reference to the anhydrous substance. 

CHARACTERISTICS 

A white or almost white powder. 

Freely soluble in turner and in methanol; very slightly soluble 
in absolute ethanol. 

IDENTIFICATION 

A. The light absorption. Appendix II B, in the range 230 to 
350 rnn of a 0.05% w/v solution exhibits maxima at 267 nm 
and 275 nm. The absorbance at 267 nm is about 0.76 and at 
275 nm is about 0.71, 

B. The infrared absorption spectrum , Appendix II A, is 
concordant with the reference spectrum of estramustine sodium 
phosphate (7?S 128). In preparing the potassium bromide 
disc precautions should be taken to exclude moisture and 
avoid excessive grinding; if necessary heat the prepared disc 
at 90° for 2 minutes. 

C* A 1 % w/v solution yields the reactions characteristic of 
sodium salts , Appendix VI. 

TESTS 

Alkalinity 

pH of a 0*5% w/v solution, 8*5 to 10.0, Appendix V L. 

Clarity and colour of solution 

A 5.0% w/v solution is not more opalescent than reference 
suspension If Appendix IV A, and is colourless, 

Appendix IV B ? Method I. 

Specific optical rotation 

In a 2% w/v solution, +11 to +13, Appendix V F, calculated 
with reference to the anhydrous substance. 
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Ionisable chlorine 

Dissolve 0.10 g In 10 mL of water) add carefully, with 
mixing, 01 mL of a mixture of 10 volumes of silver nitrate 
solution and 1 volume of nitric acid and examine immediately. 
Any opalescence produced is not more intense than that 
obtained by treating a solution containing 13.4 pg of sodium 
chloride in 10 mL in the same manner (0.1%)* 

Estradiol 17 J3-phosphate 

Dissolve 50 mg in 5 mL of 0.2m sodium hydroxide. * add 
sufficient ethanol (96%) to produce 10 mL, mix and 
immediately measure the absorbance at the maxima at 
300 nm and 350 nm, Appendix II B. The difference between 
the two absorbances is not more than 0.34 (1.0%). 

Inorganic phosphate 

Dissolve 25 mg in 10 mL of water , add 4 mL of 1 m sulfuric 
acid , 1 mL of a 10% w/v solution of ammonium molybdate 
and 2 mL of methylaminophenoPsulfite reagent and allow to 
stand for 15 minutes* Add sufficient water to produce 25 mL, 
allow to stand for 15 minutes and filter. The absorbance of 
the filtrate at 730 nm, Appendix II R, is not greater than the 
absorbance at 730 nm of a solution obtained by repeating the 
operation using 10 mL of a 0*00180% w/v solution of 
potassium dihydrogen onhophosphate and beginning at the 
words "add 4 mL of 1 m sulfuric acid ... \ 

Volatile matter 

Carry out the method for gas chromatography s Appendix 10 B 
using the following solutions in water * 

(1) 4.0% w/v of the substance being examined and 
0.020% v/v of the internal standard. 

(2) 4.0% w/v of the substance being examined. 

(3) 0.0040% v/v of pyridine, 0,020% v/v of absolute ethanol 
and 0.020% v/v of butan-1 ol (internal standard). 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (1*5 m x 4 mm) packed with add- 
washed, siianised diatomaceous support (80 to 100 mesh) coated 
with 20% w f /w of polyethylene glycol (Carbowax 20M is 
suitable)* 

(b) Use nitrogen as the carrier gas at 30 mL per minute. 

(c) Use isothermal conditions maintained at 120 * 

(d) Use an inlet temperature of 200 * 

(e) Use a flame ionisation detector at a temperature of 300\ 

(f) Inject 1 pL of each solution. 

(g) The peaks elute in the order: ethanol, butan-1-ol, 
pyridine. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of the peak due to pyridine is not greater than the 
area of any corresponding peak in the chromatogram 
obtained with solution (3) (0.1%); 

the sum of the areas of any peaks with a retention time less 
than that of die peak due to the internal standard is not 
greater than the area of the peak due to ethanol in the 
chromatogram obtained with solution (3) (0.5%). 

Related substances 

Carry out the method for thin-layer chromatography , 

Appendix III A, using the following solutions in a mixture of 
1 volume of methylamine and 49 volumes of methanol 

(1) 4.0% w/v of the substance being examined, 

(2) 0.020% w/v of the substance being examined. 


(3) 0.080% w/v of 17$,ir$-bh{3- 

[bis (2~ckloroeihyl)ca rbamoyloxyfestra [3,5(10)-trienyl } 
pyrophosphate BPCRS. 

(4) 0.040% of estramustine BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel. 

(b) Use the mobile phase as described below* 

(c) Apply 10 pL of each solution. 

(d) Develop the plate to 15 cm. 

(e) After removal of the plate, dry in air, spray with 
meihanoHc sulfuric add (20%) and heat at 110 for 
10 minutes* 

MOBILE PHASE 

Equal volumes of bumn-2-oney propan-2-d and triethylamme 
hydrogen carbonate solution, 

UMUS 

In the chromatogram obtained with solution (1): 
any secondary spot due to 17f5jl7'{l-bis{3“ 
[bis(2-chloroethyl)carbamoyloxy] estra 1,3,5( 10)-trienyl) 
pyrophosphate is not more intense than the corresponding 
spot in the chromatogram obtained with solution (3) (2%); 
any secondary spot due to estramustine is not more intense 
than the corresponding spot in the chromatogram obtained 
with solution (4) (1 %)j 

Any other secondary spot is not more intense than the spot in 
the chromatogram obtained with solution (2) (0*5%)* 

Water 

Not more than 5.0% w/w* Appendix IX C* Use 0*2 g. 

ASSAY 

To 0.5 g add 40 mL of 1 m sodium hydroxide and boil under a 
reflux condenser for 60 minutes. Cool and transfer the 
mixture to a 250 mL graduated flask with the aid of water . 
Add 100 mL of 0.1 m silver nitrate KS and 10 mL of nitric 
add , dilute to 250 mL with water and mix* Filter and titrate 
the excess of silver nitrate in 50 mL of the filtrate with 
0.1 m ammonium thiocyanate VS using 3 mL of ammonium 
iron (III) sulfate solution /?2 as indicator. Each mL of 
0.1 m silver nitrate KS is equivalent to 28.22 mg of 
C 23 H 3 oCI 2 NNa 2 0 6 P* 

STORAGE 

Estramustine Sodium Phosphate should be protected from 
light. 


Estriol 

(Ph Bur monograph 1203) 



C is H 24 0 3 288.4 50-27-1 

Action and use 
Estrogen. 

Preparation 

Estriol Cream 
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Aft Far_ _ _ 

DEFINITION 

Estra-1,3 j 5( 10)-triene-3,16a,1TfTtriol. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in ethanol 
(96 per cent), 
mp About 282 C 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison estriol CRS. 

B. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of estriol CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 5 mg of estradiol 
kemihydraxe CRS in reference solution (a) and dilute to 5 mL 
with reference solution (a). 

Plate TLC silica gel plate R. 

Mobile phase ethanol (96 per cent) R> toluene R (20:80 V!V). 
Application 5 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with alcoholic solution of sulfuric acid R. Heat at 
100 U C for 10 min or until the spots appear. Allow to cool. 
Examine in daylight and in ultra violet light at 365 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Specific optical rotation (2.2,7) 

+ 60 to + 65 (dried substance). 

Dissolve 80 mg in anhydrous ethanol R and dilute to 10 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture 2-propanol Rf heptane R (20:80 ViV). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in 5 mL of 2-propanol Rl and dilute to 20.0 mL 
with the solvent mixture. 

Reference solution (a) Dissolve 5 mg of estriol CRS and 2.0 mg 
of estriol impurity A CRS in 5 mL of 2-propanol Rl, then 
dilute to 10,0 mL with the solvent mixture. Dilute L0 mL of 
this solution to 20.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
10.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Column: 

— sice: / = 0,15 m 3 0 - 4.0 mm; 

— stationary phase: dial silica gel for chromatography R (5 pm); 

— temperature: 40 J C, 


Mobile phase: 

— mobile phase A : heptane R; 

— mobile phase B: 2-propanol Rl\ 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0- 10 

9588 

5 12 

LG - 20 

83 

L2 

20 - 30 

88 * 95 

12 ■* 5 

30-35 

95 

5 


Flow rate 1,2 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL. 

Relative retention With reference to estriol (retention 
time = about 19 min): impurity B = about 0.4; 
impurity C — about 0.47; impurity D - about 0.5; 
impurity E = about 0/7; impurity F = about 0.75; 
impurity A = about 1.1; impurity G = about 1.2, If the 
retention times increase, wash the column first with acetone R 
and then with heptane R. 

System suitability, reference solution (a): 

— resolution: minimum 2.2 between the peaks due to estriol 
and impurity A; if the resolution decreases, w T ash the 
column first with acetone R and then with heptane R. 

Limits: 

— impurity A: not more than 0,5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

-— impurities B y C } D, E , F, G: for each impurity, not more 
than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,10 per cent); 

sum of impurities other than A: not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (I per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2,32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 for 3 h. 

ASSAY 

Dissolve 25.0 mg in ethanol (96 per cent) R and dilute to 
50,0 mL with the same solvent. Dilute 10.0 mL of this 
solution to 50,0 mL with ethanol (96 per cent) R. Measure the 
absorbance ( 2,2.25) at the absorption maximum at 281 nm. 
Calculate the content of C^fL^Oj taking the specific 
absorbance to be 72.5, 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
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impurities for demonstration of compliance. See also 5 JO, 
Control of impurities in substances for pharmaceutical use): H, I. 




I, 3-b ydroxy-17 -oxa-D-homoe stra-1,3,5 (10) -trien-17 a-one. 

—---- PhBar 


A . e stra-1 a 3 *5 (10) *9 ( It) -tetraene-3, 1 6a, 17 p-trioi 
(9,11 -didehydroestrio 1) 3 



B, S-hydroxyesnra-l^jStlOJ-trien-lT-one (estrone)> 



C. 3-methoxyestra-l J 3,5(10)-triene-ltioc J 17p-diol (estriol 
3-methyl ether) , 



D. estradiol. 



E. estra-l,3,5(10)-triene-3,16a,17a-triol (17-epTestriol), 



F, estja-l^jSClOJ-triene^ltiPjlTP-trioi (16-epi-estriol). 



G. estra-lj3 3 D(10)-triene-3 3 16p,17o[-triol (16,17~epi-estriol), 



H. 3 3 16a-dihydroxye$tra-1,3 *5 (10) -tri en -17-one, 


Conjugated Estrogens 

Conjugated Oestrogens 
(Ph. Bur. monograph 1512) 



C tfi H 2] 0 5 NaS + C !a H 19 0 5 NaS 372.4 + 370.4 

Action and use 

Estrogen. 

PhEur ___ 

DEFINITION 

Mixture of various conjugated forms of estrogens obtained 
from the urine of pregnant mares or by synthesis, dispersed 
in a suitable powdered diluent. 

Hie 2 principal components are 17-oxoestra-1,3*5 (10)-tri en- 
3-yI sodium sulfate (sodium estrone sulfate) and 17-oxoestra- 
l>3j5(10),7-tetraen-3-yl sodium sulfate (sodium equilin 
sulfate). Concomitants are sodium 17a-estradiol sulfate, 
sodium 17a-dihydroequilin sulfate and sodium 17(3- 
dihydroequilin sulfate. 

Content (percentages related to the labelled content): 

-— sodium estrom sulfate: 52.5 per cent to 61.5 per cent; 

-— sodium equilin sidfate: 22.5 per cent to 30,5 per cent; 

— sodium 1 la-estradiol sulfate: 23 per cent to 9.5 per cent; 

— sodium 17tt.-dihydroequilin sulfau: 13.5 per cent to 

19.5 per cent; 

— sodium 17hydro equilin sulfate. 0.5 per cent to 
4,0 per cent; 

— sum of sodium estrone sulfate and sodium equilin sidfate: 

79.5 per cent to 88.0 per cent. 

CHARACTERS 

Appearance 

Almost white or brownish, amorphous powder. 

IDENTIFICATION 

A, Examine the chromatograms obtained in the assay. 

Results The 2 principal peaks due to estrone and equilin in 
the chromatogram obtained with test solution (a) are similar 
in retention time and size to the 2 principal peaks in the 
chromatogram obtained with reference solution (a). 

B. Examine the chromatogram obtained in the test for 
chromatographic profile. 

Restdts The chromatogram obtained with test solution (b) 
exhibits additional peaks due to 17a-estradiol, 17a- 
dihydroequilin and 17[3-dihydroequilin* at relative retentions 
with reference to 3-O-methylestrone (internal standard) of 
about 0.24, 0.30 and 0.35 respectively. 
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TESTS 

Chromatographic profile 

Gas chromatography (2.225). 

Internal standard solution Dissolve 8 mg of 3-Q-methytestrone R 
in 10.0 rnL of anhydrous ethanol K, Dilute 2.0 mL of this 
solution to 10.0 mL with anhydrous ethanol R. 

Acetate buffer solution pH 52 Dissolve ! 0 g of sodium acetate R 
in 100 mL of water R and add 10 mL of dilute acetic add R. 
Dilute to 500 mL with water R and adjust to pH 5.2 ± 0.1. 
Test solution (a) Considering the labelled content, transfer an 
accurately weighed quantity corresponding to about 2 mg of 
conjugated estrogens to a 50 mL centrifuge tube containing 
15 mL of the acetate buffer solution pH 5.2 and 1 g of 
barium chloride R. Cap the tube tightly and shake for 30 min. 
If necessary, adjust to pH 5.0 ± 0.5 with acetic acid R or a 
120 g/'L solution of sodium acetate R. Sonicate for 30 s, then 
shake for 30 min. Add a suitable sulfatase preparation 
equivalent to 2500 units and shake mechanically for 10 min 
tn a water-bath at 50 ± I C. Swirl the tube by hand, then 
shake mechanically for 10 min in the water-bath. Allow to 
cool. Add 15.0 mL of ethylene chloride R to the mixture, 
immediately cap the tube tightly and shake for 15 min. 
Centrifuge for J 0 min or until the lower layer is clear. Draw 
out the organic layer to a screw-cap tube, add 5 g of 
anhydrous sodium sulfate R and shake. Allow the solution to 
stand until clear. Protect the solution from any loss due to 
evaporation. Transfer 3.0 mL of the clear solution to a 
suitable centrifuge tube fitted with a screw cap. Add 1.0 mL 
of the internal standard solution. Evaporate the mixture to 
dryness with the aid of a stream of nitrogen K, maintaining 
the temperature below 50 r C. To the dry residue add 15 pL 
of anhydrous pyridine R and 65 pL of N f O- 
bis(trimethylsilyl)mfluoroacetamide R containing 1 per cent of 
chlorotnmerkyhilane R. Immediately cap the tube tightly, mix 
thoroughly and allow r to stand for 15 min. Add 0.5 mL of 
toluene R and mix mechanically. 

Test solution (b) Prepare as described in test solution (a), but 
do not add the sulfatase and use 6.0 mL of the upper layer 
instead of 3.0 mL. Prepare a blank in the same manner. 
Reference solution (a) Dissolve separately 8 mg of estrone CRS , 
7 mg of equilin CRS and 5 mg of / 7'x-dihydroequihn CRS in 
10.0 mL of anhydrous ethanol R. Dilute together 2.0 mL, 

1.0 mL and 1.0 mL respectively of these solutions to 
10.0 mL with anhydrous ethanol R. Transfer 1.0 mL of this 
solution and 1.0 mL of the internal standard solution to a 
centrifuge tube fitted with a screw cap. Evaporate the 
mixture to dryness with the aid of a stream of nitrogen R 3 
maintaining the temperature below' 50 C. To the dry residue 
add 1 5 |iL of anhydrous pyridine R and 65 jjlL of N f O- 
bis(trimcihylsilyl)trifiuoroacetamide R containing I per cent of 
chhrommethylsilane i?. Immediately cap the tube tightly, mix 
and allow to stand for 15 min. Add 0.5 mL of toluene R , 
Reference solution (b) Prepare as described in reference 
solution (a), but dilute tenfold with anhydrous ethanol R 
before adding the internal standard. 

Column: 

— material] fused silica; 

— size: l = 15 m, 0 = 0,25 mm; 

— stationary phase: 

polyl (cyanopropyl) (methyl)}[(phenyl) (methyl)Jsiloxa ne R 
(film thickness 0.25 pm). 

Carrier gas hydrogen for chromatography R. 

Flow rate 2 mL/min. 

Split ratio 1:20 to 1:30. 


Temperature: 

— column: 220 D C; 

— injection port and detector. 260 °C. 

Detection Flame ionisation. 

Injection 1 jiL. 

Relative retention With reference to 3-O-methylestrone: 17at* 
dihydroequilin = about 0.30; estrone — about 0.80; 
equilin = about 0.87, 

System suitability, reference solution (a): 

— resolution: minimum 1,2 between the peaks due to estrone 
and equilin; if necessary', adjust the temperature and the 
flow rate of the earner gas. 

In the chromatogram obtained with reference solution (a), 
measure the areas of the peaks due to 17a-dihydroequiiin, 
estrone and 3-O-methylestrone. 

In the chromatogram obtained with test solution (a), locate 
the peaks with relative retentions with reference to 3-O- 
methylestrone of 1 and about 0.24, 0.29, 0.30, 0.35, 0.56, 
0.64, 0.90 and 1.3 and measure their areas. 

Calculate the percentage content of the components 
occurring as sodium sulfate salts using expression (1) below. 
In the chromatogram obtained with reference solution (b), 
measure the areas of the peaks due to estrone and 3-0- 
methylcstrone. 

In the chromatogram obtained with test solution (b), locate 
the peaks with relative retentions with reference to 3-0 
methylestrone of about 0.30, 0.80 and 0.87 and measure the 
sum of the areas. 

Calculate the percentage content of 17a-dihydroequilin, 
estrone and equilin occurring as free steroids using 
expression (2) below. 

S A x Si x tjir x 137.8 x 1000 , , 

$n xS'jXtnxLC 1 } 

Sp S x Si x the x 100 x 1000 

Be x S' x m x LC U 

Sf = area of the peak due to the internal standard in 
the chromatogram obtained with the 
corresponding reference solution; 

Sf - area of the peak due to the internal standard in 
the chromatogram obtained with the 
corresponding test solution; 

Sr = area of the peak due to the reference substance 
(Table 1512.-1) in the chromatogram obtained 
with the corresponding reference solution; 

S' A = area of the peak due to the analyte in the 

chromatogram obtained with the corresponding 
test solution; 

Mr - mass of the reference substance (Table 1512.-1) 
in the corresponding reference solution, in 
milligrams; 

m = mass of the substance to be examined in the 
corresponding test solution, tn milligrams; 

S'ps = sum of the areas of the peaks due to 17a- 

dihydroequilin, estrone and equilin in the 
chromatogram obtained with the corresponding 
test solution; 

S E = area of the peak due to estrone CRS in the 

chromatogram obtained W'ith the corresponding 
reference solution; 

m E = mass of estmm CRS in the corresponding 
reference solution, in milligrams; 

LC = labelled content, in milligrams per gram. 
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Table 1512.-1 

Relative retention 
(to 3-D-methylestrone) 

Analyte 

Quantified with reference to CftS 

Present as 

034 

17a~estndlol 

1 Jadihydroequilin CRS 

sodium sulfate 

029 

^estradiol 

estrone CRS 

sodium sulfate 

0.30 

17a-d i hyd roequ 11 in 

l7a*dihydroequilin CRS 

free steroid* sodium sulfate (assay) 

0.35 

17(Mihydroequilin 

17a -dihy d roeq stiffrt CR5 

sodium sulfate 

0,56 

17a-dlhydiuequUenin 

estrone CRS 

sodium sulfate 

0.64 

170 'dihydroequiten in 

estrone CRS 

sodium sulfate 

0,80 

estrone 

estrone CRS 

free steroid sodium sulfate (assay) 

0.87 

equilin 

equilin CRS 

free steroid, sodium sulfate (assay) 

0.90 

8.9 didehyd roe strone 

estrone CRS 

sodium sulfate 

I 

3-O'methylestrone 

(internal standard) 


13 

equilenin 

estrone CRS 

sodium sulfate 


The percentages are within the following ranges: 

— sodium / ? 2 -esrradio} sulfate. 23 per cent to 9.5 per cent; 

— sodium 172-dihydroequtliTi sulfate 133 per cent to 
19.5 per cent; 

— sodium 17{i-dihydroequiiin sulfate: 0,5 per cent to 
4.0 per cent; 

— sodium 17f-estradiol sulfate: maximum 2,25 per cent; 

— sodium 17%-dihydroeqmlemn sulfate: maximum 

3.25 per cent; 

— sodium 17$~dihydmequilemn sulfate: maximum 
2,75 per cent; 

— sodium 8,9-didehydroestrone sulfate: maximum 

6.25 per cent; 

— sodium equilenin sulfate: maximum 53 per cent; 

— sum of estrone, equilin and 17a-dtkydroequdin: maximum 

1.3 per cent. 

ASSAY 

Gas chromatography ( 2.2.28) as described in the test for 
chromatographic profile with the following modifications. 
Injection Test solution (a) and reference solution (a). 

System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
2,0 per cent for the ratio of the area of the peak due to 
estrone to that due to the internal standard after at least 
6 injections. 

In the chromatogram obtained with reference solution (a)* 
measure the areas of the peaks due to estrone or equilin and 
3-Omethylestrone. In the chromatogram obtained with test 
solution (a), measure the areas of the peaks due to estrone, 
equilin and 3-Omethylestrone. 

Calculate the percentage content of sodium estrone sulfate 
and sodium equilin sulfate using expression (1). 

LABELLING 

The label states: 

— the name of the substance; 

— the content of the substance; 

— the nature of the diluent. 


IMPURITIES AND CONCOMITANTS 



A. Rl = OH, R2 = Hj R3 = SO ? Na: 1 Ta-hydrnxycistra- 
I 33(10)-trien-3-yl sodium sulfate (sodium 17a-cstradiol 
sulfate), 

D. Rl = H, R2 = OH, R3 = SO^Na: 17(Thydroxyestra* 
I,3,5(10)-rrien-3-yl sodium sulfate (sodium 17[}-estradiol 
sulfate), 

L R1 + R2 - O, R3 — H: 3-hydroxyestra-l3?5(10)-trien- 
17-one (estrone), 



B. RI - OH, R2 = H, R3 = SO*Na: 17ot-hydroxyestra- 

I, 3j5(10)J-tetraen-3-yl sodium sulfate (sodium 17ot- 
dihydroequilin sulfate), 

C. Rl = H, R2 = OH, R3 = S0 3 Na: 17(Vhydroxyestra- 
l,3,5(10),7-tetraen-3-yl sodium sulfate (sodium 17f3- 
dihydroequiim sulfate), 

J, Rl + R2 = O, R3 = H: 3-hydroxyestra-133(10),?- 
te traen- 17 -one (cqui li n), 

K, Rl = OH, R2 - R3 = H: esrra-l 5 33(l0),7-cetraene- 
3,17ot-diol (1Tct-dihydroequilin), 



E. Rl = OH, R2 “ H: 17^-hydroxyestra-133(10)3,8- 
pemaen-3-yl sodium sulfate (sodium 17a-dihydroequilenin 
sulfate), 

E RI - H, R2 - OH: 17p-hydroxyestra-1,33(10)33- 
pentaen-3*yl sodium sulfate (sodium 17j)-dihydroequilenin 
sulfate), 

H. Rl ^ R2 = Or 17-oxoescra-l3300)33ipenfaen-3~yl 
sodium sulfate (sodium equilenin sulfate), 
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G* 17-oxoestra-l,3 ? 5ClO)j8'tetraen-3-yl sodium sulfate 
(sodium 8 T 9~didehydrG estrone sulfate)* 


PbEur 


Estropipate 



C m H 23 O 5 S J C i| H 10 N 2 436,6 7280-37-7 

Action and use 

Estrogen. 

Preparation 

Estropipate Tablets 

DEFINITION 

Estropipate is piperazine 17-oxoestra-l 3 3j5-{10)-trien-3-yl 
hydrogen sulfate (El)* It contains nut less than 97.0% and 
not more than 103*0% of CjgH^OsSjC^iQN^ calculated 
with reference to the dried substance* 

CHARACTERISTICS 

A white or almost white, crystalline powder* 

Very slightly soluble in water, in ethanol (96%) and in ether. 

IDENTIFICATION 

The infrared absorption spectrum* Appendix II A, is concordant 
with the reference spectrum of estropipate (RS 129). 

TESTS 

Free estrone 

Carry out the method for liquid chromatography. 

Appendix HI D, using the following solutions in methanol. 

(1) 0.10% w/v of the substance being examined. 

(2) 0.0020% w/v of estrone BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (30 cm x 3.9 mm) packed 
with end-capped octadecykilyl silica gel for chromatography , 

(10 pm) (pBondapak CIS is suitable)* 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1.5 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 213 nm. 

(f) Inject 20 jiL of each solution. 

MOBILE PHASE 

35 volumes of acetonitrile and 65 volumes of 0.025m potassium 
dihydrogen orthophosphate. 

The peak due to estrone has a retention time, relative to the 
peak due to estropipate* of about 5. 


UMITS 

In the chromatogram obtained with solution (1): 
the area of any peak corresponding to estrone is not greater 
than the area of the peak in the chromatogram obtained with 
solution (2) (2%)* 

Loss on drying 

When dried at 105' for 1 hour, loses not more than 1.0% of 
its weight. Use 1 g. 

Sulfa ted ash 

Not more than 0.5%* Appendix IX A* Use 1 g. 

ASSAY 

Carry out the method for liquid chromatography, 

Appendix HI D, using die following solutions in methanol. 

(1) 0.01% w/v of the substance being examined. 

(2) 0.01% w/v of estropipate BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

The chromatographic procedure described under Free 
estrone may be used. 

DETERMINATION OF CONTENT 

Calculate the content of CibHssOsS^HioN^ in the 
substance being examined using the declared content of 
C 1 s H 22 0 5 S 5 C4HioN 2 in estropipate BPCRS. 

IMPURITIES 



A. Estrone. 


Etacrynic Acid 

(Ph. Eur. monograph 0457) 



C j 3 H j 2 C1 2 0 4 303.1 


58-54-8 


Action and use 

Loop diuretic. 

Preparations 

Sodium Etacrynate Injection 


PfiEur _______ 

DEFINITION 

[2*3-Dichioro-4-(2-meihyIenebutatioyl)phenoxy] acetic acid. 
Content 

98.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slighdy soluble in water, freely soluble in ethanol 
(96 per cent). It dissolves in ammonia and in dilute solutions 
of alkali hydroxides and carbonates. 
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Etacrynic acid 1-917 


IDENTIFICATION 

First identification C. 

Second identification A 3 B, D, E, 

A. Melting point (2.2,14): 121 °C to 124 Q C. 

B. Ultra violet and visible absorption spectrophotometry 

{ 2 , 2 , 25 ), 

Solvent mixture 103 g/L solution of hydrochloric acid /?, 
methanol R (1:99 ViV). 

Test solution Dissolve 50,0 mg in the solvent mixture and 
dilute to 100.0 mL with the solvent mixture. Dilute 10*0 mL 
of this solution to 100*0 mL with the solvent mixture. 

Spectral range 230-350 run. 

Absorption maximum At 270 nm. 

Shotdder At about 285 nm. 

Specific absorbance at the absorption maximum 1 10 to 120, 

C. Infrared absorption spectrophotometry (2.2,24). 
Comparison etacrynic acid CRS, 

D. Dissolve about 30 mg in 2 mL of aldehyde-free alcohol R. 
Dissolve 70 mg of hydroxylamine hydrochloride R in 0.1 mL of 
water R r add 7 mL of alcoholic potassium hydroxide solution R 
and dilute to 10 mL with aldehyde-free alcohol R. Allow to 
stand and add 1 mL of the supernatant to the solution of the 
substance to be examined. Heat the mixture on a water-bath 
for 3 min. After cooling, add 3 mL of water R and 0,15 mL 
of hydrochloric acid R. Examined in ultraviolet light at 

254 nm, the mixture shows an intense blue fluorescence. 

E. Dissolve about 25 mg in 2 mL of a 42 g/L solution of 
sodium hydroxide R and heat in a water-bath for 5 min. Cool 
and add 0.25 mL of a mixture of equal volumes of sulfuric 
add R and water R. Add 0.5 mL of a 100 g/L solution of 
chromotropic arid, sodium salt R and, carefully, 2 mL of sulfuric 
acid R, An intense violet colour is produced. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile /?, water R (40:60 VIV). 

Test solution Dissolve 25 mg of the substance to be examined 
in the solvent mixture and dilute to 25.0 mL with the solvent 
mixture* 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture* 

Reference solution (b) Dissolve 5 mg of etacrynic acid for system 
suitability CRS (containing impurities A, B and C) in 5*0 mL 
of the solvent mixture. 

Column: 

— size: l = 0.25 m, 0 - 4.0 mm; 

— stationary' phase: end-capped oaadeeylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 25 °C. 

Mobile phase: 

mobile phase A: 1 percent ViV solution of triethylamine R 
adjusted to pH 6.8 with phosphoric acid R; 

— mobile phase B: acetonitrile R; 


Time 

(min) 

Mobile phase A 
(per cent V/Y) 

Mobile phase 6 
(per cent V/Y) 

0*2.5 

70 

30 

2*5-3 

70465 

30435 

3-6 

65 

35 

6-7 

65445 

35455 

7*22 

45 

55 


Flow rate 0,8 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with etacrynic acid for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B and C. 

Relative retention With reference to etacrynic add (retention 
time = about 9 min): impurity A - about 0.8; 
impurity B - about 1 *3; impurity C = about l .7. 

System suitability: reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
impurity A and etacrynic add* 

Limits: 

— correction /actors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 0 . 6 ; 
impurity B = 0*6; impurity C * L3; 

— impurity C: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurities A f B: for each impurity, not more than 
1*5 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

{ 0 * 15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 

— total : not more than 8 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0.8 per cent); 

— disregard limit, 0*5 times the area of the prindpal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent)* 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 20 ppm. 

L0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2,2.32 ) 

Maximum 0.5 per cent, determined on 2.000 g by drying at 
60 "C over diphosphorus pentoxide R at a pressure of 
0.1-0.5 kPa. 

Sulfa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0*250 g in 100 mL of methanol R and add 5 mL of 
water R. Titrate with 0.1 M sodium hydroxide, determining the 
end-point potentiometrically (2.2.20). 

1 mL of 0.1 M sodium hydroxide is equivalent to 30,31 mg 
of C| 3 H 12 O 2 O 4 . 

IMPURITIES 
Specified impurities A, B, C 



o a 


A. R - H: (4-butanoyL2,3-dichlorophenoxy)acetic acid, 
B* R = CH 2 C1: [2,3-dichloro-4- [2- 
(chloromethyl)butanoyl] phenoxy] acetic acid. 
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C, [4- [2- [4-(carboxymethoxy)-2,3 -dich lo robenzoy 1] -2,5 - 
d ieth y 1-3 ,4 -d ihydr o- 2i/-pyram6-y I] -2*3- 
dichlorophenoxy] acetic add, 

__.__ PhEur 


Etamsylate 

(Ph. Fur. monograph 1204) 



C 10 H l7 NO 5 S 263.3 2624-444 

Action and use 

Antifibrinolytic. 

PhEur _______ 

DEFINITION 

JV-Ethylethanamine 2 ,5-dihydroxyb cnzenesu lfonate. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Very soluble in water, freely soluble in methanol, soluble in 
anhydrous ethanol* practically insoluble in methylene 
chloride. 

It shows polymorphism (5,9). 

IDENTIFICATION 

First identification B. 

Second identification A * C* D. 

A. Melting point (2*2. 14): 127 °C to 134 C C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison etamsylate CRS. 

C. Ultraviolet and visible absorption spectrophotometry 
(2.2.25)* 

Test solution Dissolve 0*100 g in water R and dilute to 
200.0 mL with the same solvent. Dilute 5.0 mL of the 
solution to 100.0 mLwith water R. Examine immediately. 
Spectral range 210-350 nm. 

Absorption maxima At 221 nm and 301 nm. 

Specific absorbance at the absorption maximum at 301 nm 
145 to 151. 

D. Into a test-tube, introduce 2 mL of freshly prepared 
solution S (see Tests) and 0.5 g of sodium hydroxide R. Warm 
the mixture and place a wet strip of red litmus paper R near 
the open end of the tube. The colour of the paper becomes 
blue. 


TESTS 
Solution S 

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. 

Appearance of solution 

Solution $, when freshly prepared, is dear (2,2.1) and 
colourless (2*2.2, Method II). 

pH (2.2,3) 

4.5 to 5.6 for solution S. 

Related substances 

Liquid chromatography (2.2.29). Keep all solutions at 2-8 C. 
Buffer solution Dissolve 1,2 g of anhydrous sodium dihydrogen 
phosphate R in 900 mL of water for chromatography R, Adjust 
to pH 6.5 with disodium hydrogen phosphate solution R and 
dilute to 1000 mL with water for chromatography R. 

Test solution Dissolve 0.100 g of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with water R , Dilute 1.0 mL of this solution to 
10.0 mL with water R. 

Reference solution (b) Dissolve 10 mg of the substance to be 
examined and 10 mg of hydroquinone R (impurity A) in 
water R and dilute to 10 mL with the same solvent. Dilute 
1 mL of the solution to 100 ml, with water R. 

Column ; 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: spherical end-capped octadecylsilyl silica gel 
for chromatography R (5 |am). 

Mobile phase acetonitrile Rf buffer solution (10:90 VFV). 

Flow raze 0.8 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL. 

Run time 1 1 times the retention time of etamsylate* 

Relative retention With reference to etamsylate (retention 
time - about 6 min): impurity A = about 1.7. 

System suitability, reference solution (b): 

— resolution: minimum 8.0 between the peaks due to 
etamsylate and impurity A. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 0.5* 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0.1 per cent)* 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0,2 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Iron (2.4.9) 

Maximum 10 ppm, determined on solution S. 

Heavy metals { 2.4.8) 

Maximum 15 ppm, 

1.0 g complies with test C. Prepare the reference solution 
using 1.5 mL of lead standard solution (10 ppm Pb) R. 
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Ethacridine Lactate Monohydrate 1-919 


Loss on drying (2.23Z) 

Maximum 0,5 per cent, determined on 1.000 g by drying 
in vacuo in an oven at 60 C, 

Sul fa ted ash (2A. 14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.200 g in a mixture of 10 mL of water R and 
40 mL of dilute sulfuric add R. Titrate with 0.1 M cerium 
sulfate , determining the end-point potentiometrically (2.2,20). 
1 mL of 0.1 M cerium sulfate is equivalent to 13.16 mg of 
C i oH 17NO5S * 

STORAGE 

In an airtight container* protected from light. 

IMPURITIES 

Specified impurities A, 



A, benzene- 1,4-diol (hydroquinoae). 


PhEur 


Ethacridine Lactate Monohydrate ; * ** 

(Ph. Eur. monograph 1591) * 



H 3 C^C0 2 H 
H OH 

and enantiomer 


h 2 o 


CieHaiNaO^aO 361.4 


6402*23*9 


Action and use 

Antiseptic. 

PhEur^ ___ 

DEFINITION 

7*E thoxyacridme-ljQ-diamine (2R5)-2-hydroxyprop anoate 
monohydrate. 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow crystalline powder. 

Solubility 

Sparingly soluble in water, very slightly soluble in ethanol 
(96 per cent)* practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification: A. 

Second identification B, C, D. 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison ethacridine lactate monohydrate CRS. 

B. Mix 0.1 mL of solution S (see Tests) and 100 mL of 
water R. The solution is greenish-yellow and shows a strong 
green fluorescence in ultraviolet light at 365 nm. Add 5 mL 
of / M hydrochloric add. The fluorescence remains. 

C. To 0,5 mL of solution S add LG mL of water R, 0,1 mL 
of a 10 g/L solution of cobalt chloride R and 0,1 mL of a 


50 gT solution of potassium ferrocyanide R !. The solution is 
green, 

D. To 50 mL of solution S add 1 0 mL of dilute sodium 
kydmxide solution R. Filter. To 5 mL of the filtrate, add 1 mL 
of dilute sulfuric add R, 5 mL of the solution obtained gives 
the reaction of lactates (2.3.1 }. 

TESTS 
Solution S 

Dissolve 2,0 g in carbon dioxide-free water R and dilute to 
100.0 mL with the same solvent. 

pH (2.2.3) 

5.5 to 7.0 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solumn (b) Dilute 1 .0 mL of reference solution (a) 
to 10,0 mL with the mobile phase. 

Column: 

— ttss; / = 0,25 m, 0 = 4.6 mm, 

— stationary phase : ocmdecyhilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Dissolve 1.0 g of sodium octanesulfonate R in a 
mixture of 300 mL of acetonitrile R and 700 mL of phosphate 
buffer solution pH 2.8 R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 268 nm. 

Injection 10 pL, 

Run time 3 times the retention time of e thacridine. 

Retention time Ethacridine = about 15 min. 

Limits: 

— any* impurity: nor more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent)* 

— total ; not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(1 per cent), 

— disregard lima: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2A. 8) 

Maximum 50 ppm, 

LO g complies with test F. Prepare the reference solution 
using 5.0 ml, of lead standard solution (10 ppm Pb) R. 

Loss on drying (. 2.2.32) 

4.5 per cent to 5,5 per cent* determined on 1.000 g by 
drying in an oven in vacuo at 105 °C, 

Suifated ash (2AJ4) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0,270 g in 5,0 mL of anhydrous formic add R. 

Add 60.0 mL of acetic anhydride R and titrate with 0,1 M 
perchloric add f determining the end-point potentiometrically 
(2.2.20). 

I mL of 0.1 M perchloric add is equivalent to 34.34 mg of 

STORAGE 

Protected from light. 
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A. 6-amino -2-ethoxyac ri din-9 (1 OH) -one. 



B. R - Cl: 6-chloro-2-ethoxyacridin-9-amine, 

C. R = O-CH 2 -CH 2 w 0H: 2-[(9-amino-7-ethoxyacridin-3- 
yl)oxy] ethanol. 

___ PhEur 


Ethambutol Hydrochloride 

(Ph. Eur. monograph 0553) 


H ^ c xC 



. 2 HC1 


C 10 H 26 a 2 N 2 O 2 277.2 1070-11^7 

Action and use 
Anrituberculosis drug. 

Preparation 

Ethambutol Tablets 


PbEur __ _ _____. 

DEFINITION 

(25*2' S) -2,2(E thy 1 enediimino) dibutan-1 -ol dihydrochloride. 

Content 

99.0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, hygroscopic. 

Solubility 

Freely soluble in w r ater, soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, D s E. 

Second identification B, C, D, 

A. Infrared absorption spectrophotometry {2*2.24}. 

Comparison ethambutol hydrochloride CRS > 

B. Examine the chromatograms obtained in the test for 
impurity A. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (b) + 

C Dissolve 0,1 g in 10 mL of water R. Add 0.2 mL of copper 
sulfate solution R and 0.5 mL of dilute sodium hydroxide 
solution R; a blue colour is produced, 

D, It gives reaction (a) of chlorides (2.3.1). 

E, Related substances (see Tests). 


TESTS 

pH (2.23) 

3.7 to 4.0. 

Dissolve 0,2 g in 10 mL of carbon dioxide-free water R. 

Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0,50 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with methanol R. 

Reference solution (a) Dissolve 50,0 mg of aminobutanol R 
(impurity A) in methanol R and dilute to 10.0 mL with the 
same solvent. Dilute 1 .0 mL of this solution to 1 0,0 mL with 
methanol R. 

Reference solution (b) Dissolve 50 mg of ethambutol 
hydrochloride CRS and 5 mg of aminobutanol R in methanol R 
and dilute to 10 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R } water R, methanol R 
(10:15:75 VIVIV). 

Application 2 pL, 

Development Over 2/3 of the plate. 

Drying In air; heat at 110 °C for 10 min. 

Detection Cool then spray with ninhydrin solution Rl; heat at 
11 0 "C for 5 min. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

Limit: 

— impurity A: any spot due to impurity A in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) ( 1,0 per cent). 

Related substances 

Liquid chromatography (2*2.29). Prepare the solutions 
immediately before use. 

Test solution Suspend 4.0 mg of the substance to be examined 
in 4.0 mL of acetonitrile R1 and add 1 00 pL of 
triethylamine R. Sonicate the mixture for 5 min. Add 15 pL 
of (R) -(F) -ct-methylbenzyl isocyanate R and heat at 70 °C for 
20 min. 

Reference solution (a) Dilute 0,50 mL of the test solution to 
100.0 mL with acetonitrile Rl. 

Reference solution (b) Treat 4.0 mg of ethambutol for system 
suitability CRS (containing impurity B) as described for the 
test solution. 

Column: 

— size* l = 0.10 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature : 40 C. 

Mobile phase: 

— mobile phase A: methanol R b water R (50:50 ViV)\ 

— mobile phase B: methanol R ; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0-30 

71 

29 

30 - 35 

71+0 

29-* 100 

35 - 37 

0 

100 

37 - 38 

0^71 

100 ■* 29 
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Ethanol 1-921 


Flow rate 1 .0 mL/min. 

Detection Spectrophotometer at 215 run. 

Injection 10 pL. 

Relative retention With reference to ethambutol (retention 
time = about 14 min): impurity B = about 1.3. 

•Syjfcm suitability: reference solution (b): 

— resolutions minimum 4.0 between the peaks due to 
ethambutol and impurity B, 

Limits: 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 1.0 per cent); 

-— unspecified impurities with a relative retention of 0.75 to L $ 
with reference to ethambutol: for each impurity, not more 
than 0.2 times the area of the peak due to ethambutol in 
the chromatogram obtained with reference solution (a) 
( 0.10 per cent); 

— total (impurity B and unspecified impurities with a relative 
retention of 0775 to L5 with reference to ethambutol): not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(1.0 per cent); 

— disregard limit : 0.1 times the area of the peak due to 
ethambutol in the chromatogram obtained with reference 
solution (a) (0.05 per cent). 

Impurity D ( 1 , 2 -diehloroethane) (2.4.24) 

Maximum 5 ppm. 

Heavy metals (2,4.6) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using 10 mL of lead standard solution 
(I ppm Pb) R. 

Loss on drying ( 2,232} 

Maximum 0,5 per cent, determined on 0.500 g by drying in 
an oven at 105 C for 3 h. 

Sulfated ash (2.4. / 4) 

Maximum 0.1 per cent, determined on LO g. 

ASSAY 

Dissolve 0.200 g in 50 mL of wafer R and add 1.0 mL of 
0AM hydrochloric acid. Carry out a potentiometric titration 
(2.2.20), using 0A M sodium hydroxide. Read the volume 
added between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 27.72 mg of 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5A0, 
Control of impurities in substances for pharmaceutical use): C. 

and enantiomer 

A. 2 -aminobutan-l-oI, 


H 


OH 



B. R = CH r OH, R' = H: (2R,2\S)-2,2L 
(ethylencdiimino)dibutan-1 “Ol (meso-ethambutol), 

C. R = H, R' * CH 2 -OH: (2/?,2'i?)-2,2'- 
(ethylcnediimino)dibutan- 1 -ol ((RJ?) -ethambutol), 


D, 1,2-dichloroethane (ethylene chloride). 


Ph Eur 


Ethanol * A. B. * D. * * * * (1) 

Absolute Alcohol Dehydrated Alcohol 
(Anhydrous Ethanol, PI r. liur monograph 1318) 

HjC^OH 

C 2 H 6 0 46,07 

PhEtf __ 

DEFINITION 
Content 

Not less than 99.5 per cent VfV of C 2 H 6 0 
(99.2 per cent mfm)i at 20 C, calculated from the relative 
density using the alcoholimetric tables (5.5). 

♦ CHARACTERS 
Appearance 

Colourless, clear, volatile, flammable liquid, hygroscopic. 

Solubility 

Miscible with water and with methylene chloride. 

It bums with a blue, smokeless flame, 
bp: about 78 *€-♦ 

IDENTIFICATION 

First identification A, B 
Second identification A, C, D 

A. Relative density (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Eur. reference spectrum of anhydrous ethanol 
OC. Mix 0,1 mL with 1 mL of a 10 g/L solution of potassium 
permanganate R and 0.2 mL of dilute suljunc acid R in a test- 
tube. Cover immediately with a Alter paper moistened with a 
freshly prepared solution containing 0.1 g of sodium 
nimprmside R and 0.5 g of piperazine hydrate R in 5 mL of 
wafer R, After a few minutes, an intense blue colour appears 
on the paper and becomes paler after 10-15 min. 

D. To 0.5 mL add 5 mL of water R, 2 mL of dilute sodium 

hydroxide solution R, then slowly add 2 mL of 0.05 M iodine . 

A yellow precipitate is formed within 30 min.O 

TESTS 

Appearance 

It is clear (2.2,/) and colourless ( 2 . 2 . 2 , Method II) when 
compared with water R . Dilute 1,0 mL to 20 mL with 
wafer R> After standing for 5 min, the dilution remains clear 
( 2 . 2 . /) when compared with water R. 


*** 

★ * 

* * 
* . * 


64-17-5 
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Acidity or alkalinity 

To 20 mL add 20 mL of carbon dioxide-free water R and 
0.1 mL of phmdphtkakm solution R. The solution is 
colourless. Add 1.0 mL of 0.01 M sodium hydroxide. 

The solution is pink (30 ppm, expressed as acetic add). 

Relative density (2.2.5) 

0.790 to 0*793. 

Absorbance (2.2.25) 

Maximum 0.40 at 240 nm, 0.30 between 250 nm and 
260 nm } and 0.10 between 270 nm and 340 nm. 

The spectrum shows a steadily descending curve with no 
observable peaks or shoulders. 

Examine between 235 nm and 340 nm in a 5 cm cell using 
water R as the compensation liquid. 

Volatile impurities 

Gas chromatography (2.2.28). 

Test solution (a) The substance to be examined. 

Test solution (b) Add 150 pL of 4-methylpentan-2-ol R to 
500.0 mL of the substance to be examined. 

Reference solution (a) Dilute 100 jiL of anhydrous methanol R 
to 50.0 mL with the substance to be examined. Dilute 
5.0 mL of the solution to 50.0 mL with the substance to be 
examined. 

Reference solution (b) Dilute 50 3.1 L of anhydrous methanol R 
and 50 pL of acetaldehyde R to 50.0 mL with the substance 
to be examined. Dilute 100 pL of the solution to 10.0 mL 
with the substance to be examined. 

Reference solution (c) Dil ute 150 |iL of acetal R to 30.0 mL 
with the substance to be examined. Dilute 100 jiL of the 
solution to 10,0 mL with the substance to be examined. 
Reference solution (d) Dilute 100 pL of benzene R lo 100.0 mL 
with the substance to be examined. Dilute 100 jiL of the 
solution to 50.0 mL with the substance to be examined. 
Column: 

— material: fused silica; 

— size: / = 30 m, 0 = 0.32; 

— stationary phase ; 

poly f(cyanopropyl) (phenyl)}[dimethyl]sihxane R (film 
thickness 1.8 pm). 

Carrier gas helium for chromatography R. 

Linear velocity 35 cm/s. 

Split ratio 1 ;20, 

Temperature: 



Time 

(min) 

Temperature 

ra 

Column 

0- 12 

40 


12 - 32 

40^240 


32 - 42 

240 

Injection port 


200 

Detector 


280 


Detection Flame ionisation. 

Injection 1 j-iL. 

System suitability, reference solution (b): 

— resolution: minimum 1,5 between die 1 st peak 
(acetaldehyde) and the 2 nd peak (methanol). 

Limits: 

— methanol in the chromatogram obtained with test 
solution (a): not more than half the area of the 


corresponding peak in the chromatogram obtained with 
reference solution (a) (200 ppm VIV); 

— acetaldehyde + acetal : maximum 10 ppm F/F, expressed as 
acetaldehyde. 

Calculate the sum of the contents of acetaldehyde and acetal 
in parts per million ViV using the following expression: 


10 x A b , 30 x C E 44.05 
At-Ae + Ct-Cb X 118.2 


a e 

Aj 


C B 


C r 


44.05 

118.2 


= area of the peak due to acetaldehyde in the 
chromatogram obtained with test solution (a) ? 
“ area of the peak due to acetaldehyde in the 
chromatogram obtained with reference solution 

(b) , 

= area of the peak due to acetal in the 

chromatogram obtained with test solution (a), 

- area of the peak due to acetal in the 
chromatogram obtained with reference solution 

(c) 3 

- molecular mass of acetaldehyde, 

= molecular mass of acetal. 


— benzene: maximum 2 ppm F/F. 


Calculate the content of benzene in parts per million F/F 
using the following expression. 


2 Be 

Bt — Be 


B b - area of the peak due to benzene in the 

chromatogram obtained with test solution (a), 

= area of the peak due to benzene in the 

chromatogram obtained with reference solution 
(d). 

If necessary., the identity of benzene can be confirmed using 

another suitable chromatographic system (stationary phase 

with a different polarity). 

— total of other impurities in the chromatogram obtained with 
test solution (b): not more than the area of the peak due 
to 4-methylpentan-2-ol in the chromatogram obtained 
with test solution (b) (300 ppm); 

— disregard limit : 0.03 times the area of the peak due to 
4 -methylpentan- 2 -ol in the chromatogram obtained with 
test solution (b) (9 ppm). 

Residue on evaporation 

Maximum 25 ppm m/V. 

Evaporate 100 mL to dryness on a water-bath and dry at 

100-105 C for 1 h. The residue weighs a maximum of 

2.5 mg, 

STORAGE 

Protected from light. 

01MPUR1TIES 


h 3 c„ 


-Y- 

ch 3 


„ch 3 


A, H-diethoxyethane (acetal), 



H 


B. acetaldehyde, 
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o 

X 

H*C CH, 


C. propan-2-one (acetone)* 


D* benzene, 


E. cyclohexane, 


K methanol, 


O 

o 


H,C’OH 


O 


CHj 

G* bumn-2-one (methyl ethyl ketone), 

CHj O 

cHa 

H, 4-methylpeman-2-one (methyl isobutyl ketone), 

OH 


I. propan-1 -ol (propanol), 


OH 

HjC^CH, 


J. propan-2-ol (isopropyl alcohol), 

HaC^^OH 

K. butan-l-ol (butanol). 


OH 




CH* 


L* butan-2-ol. 


f* 

M♦ 2 -methy Ipropan-1 -ol (isobutanol), 

O 


A- 


Y 

HaC^CHj 

0 . 2-methylpropan-2-ol (1,1-dimethylethyl alcohol), 
H|C OH 


P. 2-methylbutan-2-oI, 


CHj 

OH 


Q. pentan-2-ol, 

HsC' 

R* pentan-l-ol (pentanol), 

S* hexan-l-ol (hexanol), 

T. hcptan-2-ol, 


,OH 


U. hcxan-2-ol, 


V, hexan-3~ol,0 


h s c 


OH 


1 This monograph Ha* undergone pharmacopoeia! Haimoiii&aDom 
S« Chapter 5*8 Pharmacopoeuil Homumuaticm. 




Ethanol (96 per cent) 

Alcohol (96 per cent) 

(Pk Bur, monograph 1317) 

Ph&r _ 


. 0 ) 


★ * ♦ 

* * 

* * 

***** 


N* furane-2-carbaldehyde (furfural), 


DEFIMTION 

Content 

— ethanol (C^H^Oi 46,07): 95.1 per cent ViV 
(92.6 per cent mim) to 96,9 per coit VIV 

(95*2 per cent mim ) at 20 X, calculated from the relative 
density using the alcoholimemc tables (5.5); 

— water. 

♦CHARACTERS 

Appearance 

Colourless, clear, volatile, flammable liquid, hygroscopic. 

Solubility 

Miscible with water and with methylene chloride. 

It bums with a blue, smokeless flame, 
bp: about 78 X.# 





1-924 Ethanol (96 per cent) 


2017 


IDENTIFICATION 

First identification A, B 
Second identification A, C, D 
A* Relative density {see Tests). 

B. Infrared absorption spectrophotometry (2.2,24). 

Comparison Pk, Eur. reference spectrum of ethanol (96 per cent), 
&C. Mix 0J mL with 1 mL of a 10 g/L solution of potassium 
permanganate R and 0.2 mL of dilute sulfuric add R in a test- 
tube. Cover immediately with a filter paper moistened with a 
freshly prepared solution containing 0.1 g of sodium 
nitroprusside R and 0.5 g of piperazine hydrate R in 5 mL of 
water R. After a few minutes, an intense blue colour appears 
on the paper and becomes paler after 10-15 min, 

D. To 0.5 mL add 5 mL of water i?, 2 mL of dilute sodium 
hydroxide solution R, then slowly add 2 mL of 0.05 M iodine. 

A yellow precipitate is formed within 30 min.Q 

TESTS 

Appearance 

It is clear (2.2.1) and colourless (2.2.2, Method II) when 
compared with water R . Dilute 1.0 mL to 20 mL with 
water R. After standing for 5 min, the dilution remains clear 
(2.2.1) when compared with water R . 

Acidity or alkalinity 

To 20 mL add 20 mL of carbon dioxide-free water R and 
0.1 mL of phenolphthaldn solution R. The soludon is 
colourless. Add L0 mL of 0.01 M sodium hydroxide. 

The solution is pink (30 ppm } expressed as acetic acid). 

Relative density (2.2.5) 

0.805 to 0.812. 

Absorbance (2.2.25) 

Maximum 0*40 at 240 nm, 0.30 between 250 nm and 
260 nm, and 0,10 between 270 nm and 340 nm. 

The spectrum shows a steadily descending curve with no 
observable peaks or shoulders. 

Examine between 235 nm and 340 nm, in a 5 cm cell using 
water R as the compensation liquid. 

Volatile impurities 

Gas chromatography (2, 2.28). 

Test solution (a) The substance to be examined. 

Test solution (b). Add 150 |iL of 4-metkylpentan-2~ol R to 
500.0 mL of he substance to be examined. 

Reference solution (a) Dilute 100 jiL of anhydrous methanol R 
to 50.0 mL with the substance to be examined. Dilute 
5,0 mL of the solution to 50.0 mL with the substance to be 
examined. 

Reference solution (b) Dilute 50 pL of anhydrous methanol R 
and 50 pL of acetaldehyde R to 50.0 mL with the substance 
to be examined. Dilute 100 pL of the solution to 10,0 mL 
with the substance to be examined. 

Reference solution (c) Dilute 150 pL of acetal R to 50,0 mL 
with the substance to be examined. Dilute 100 pL of the 
solution to 10.0 mL with the substance to be examined. 
Reference solution (d) Dilute 100 pL of benzene R to 100,0 mL 
with the substance to be examined. Dilute 100 pL of the 
solution to 50.0 mL with the substance to fee examined. 
Column: 

—- material: fused silica; 

— size: l = 30 m, 0 = 0.32 mm; 

* stationary phase: 

poly[(cyanopropyl) (phenyl)Jfdimethyl]sibxane R (film 
thickness L8 pm), 

Carrier gas helium for chromatography R. 


Linear velocity 35 cm/s. 
Split ratio 1:2Q. 
Temperature: 



Time 

(mb) 

Temperature 

rc> 

Column 

0 - 12 

40 


12 02 

40 ■* 240 


32- At 

240 

Injection port 


200 

Detector 


280 


Detectiott Flame ionisation. 

Injection l pL. 

System suitability : reference solution (b): 

— resolution: minimum L5 between the 1 st peak 
(acetaldehyde) and the 2 nd peak (methanol). 

Limits: 

— methanol in the chromatogram obtained with test 
solution (a): not more than half the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (20O ppm VIV); 

— acetaldehyde + acetal: maximum 10 ppm ViV\ expressed as 
acetaldehyde. 

Calculate the sum of the contents of acetaldehyde and acetal 

in parts per million VIV using the following expression: 


10 x A e 30 x Ce y 44.05 
At—Ae Ct—Cb 118.2 


A e 

At 

Ce 
C t 


44.05 

118.2 


= area of the peak due to acetaldehyde in the 
chromatogram obtained with test solution (a), 
= area of the peak due to acetaldehyde in the 
chromatogram obtained with reference solution 

(b) , 

= area of the peak due to acetal in the 

chromatogram obtained with test solution (a), 
= area of the peak due to acetal in the 

chromatogram obtained with reference solution 

(c) j 

= molecular mass of acetaldehyde, 

= molecular mass of acetal. 


— benzene: maximum 2 ppm VIV, 

Calculate the content of benzene in parts per million VIV 
using the following expression: 


Bt — Be 


B e - area of the peak due to benzene in the 

chromatogram obtained with test solution (a), 

B t = area of the peak due to benzene in the 

chromatogram obtained with reference solution 
(d). 

If necessary, the identity of benzene can be confirmed using 
another suitable chromatographic system (stationary phase 
with a different polarity). 

— total of other impurities in the chromatogram obtained with 
test solution (b); not more than the area of the peak due 
to 4-methylpentan-2-oi in the chromatogram obtained 
with test solution (b) (300 ppm), 
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— disregard limit: 0,03 times the area of the peak due to 
4-meihyIpentan-2-oI in the chromatogram obtained with 
test solution (b) (9 ppm). 

Residue on evaporation 

Maximum 25 ppm mlV\ 

Evaporate 100 mL to dryness on a water-bath and dry at 
100-105 C for 1 h. The residue weighs a maximum of 
2,5 mg, 

STORAGE 

Protected from light. 

<> IMPURITIES 


K, butan-l-ol (butanol) } 


OH 


L. butan-2-ol, 


HjC 


r 


HjC 


CH, 


A, 1,1-diethoxyechane (acetal), 


M. 2-methy)propan-1-ol (isobutanol), 



B. acetaldehyde, 


N. furane-2-carbaldchydc (furfural), 


H^C OH 

X 

H a C CH a 


O 

hbC^CHs 


C. propan-2-one (acetone). 


D. benzene, 


E, cyclohexane. 


O 

o 


h 3 c- oh 


O. 2-methylpropan-2-ol (1,1 -dimethylethyl alcohol), 

HjC OH 

P. 2-m ethy tbucan- 2-ol, 

wq 

OH 

ch 3 

Q. pentan-2-ol, 

^ „QH 

HjC 

R. peman-I-ol (pentanol), 


F* methanol, 


o 


CMl 

G. butan-2-one (methyl ethyl ketone), 

CH3 O 

H. 4-mcthylpcntan-2-one (methyl isobutyl ketone), 

h,c^ 0H 


S. hex an-1-ol (hexanol), 


h 3 C 


T. heptan-2-ol. 


U* hexan-2-ol. 


OH 


ch 3 


I. propan-1-ol (propanol), 


OH 


J, propan-2-ol (isopropyl alcohol), 


V. hexan-3-ol.O 


1 This monograph has undergone pharmacopoeia! harmonisation. 
See Chapter SM Pharmacopoeia! Harmotmaritm. 


PhEut 
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Dilute Ethanols 

DEFINITION 

The official Dilute Ethanols contain 90, 80, 70, 60, 50, 45, 
25 and 20% v/v respectively of ethanol. They may be 
prepared as described below, the final adjustment of volume 
being made at the same temperature, 20 % as that at which 
the Ethanol (96 per cent) is measured. 

NOTE On mixing ethanol and wan r, contraction of volume and 
rise of temperature occur r 

TESTS 

Acidity or alkalinity; Appearance; Volatile impurities; 
Residue on evaporation 

Comply with the requirements stated under Ethanol 
(96 per cent)* 

ETHANOL (90 PER CENT) 

Alcohol (90 per cent); Rectified Spirit 

Dilute 934 ml of Ethanol £96 per cent) to 1000 ml with 

Purified Water. 

Content of ethanol 

89.6 to 90,5% v/v. 

Apparent density 

826.4 to 829.4 kg m*’, Appendix V G. 

ETHANOL (80 PER CENT) 

Akohoi (80 per cent) 

Dilute 831 m! of Ethanol (96 per cent) to 1000 ml with 
Purified Water. 

Content of ethanol 

79.5 to 80.3% v/v. 

Apparent density' 

857.4 to 859.6 kg m' 3 , Appendix V G* 

ETHANOL (70 PER CENT) 

Alcohol (70 per cent) 

Dilute 727 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water* 

Content of ethanol 

69*5 to 70*4% v/v. 

Apparent density' 

8835 to 885.8 kg m' 3 , Appendix V G* 

ETHANOL (60 PER CENT) 

Alcohol (60 per cent) 

Dilute 623 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water* 

Content of ethanol 

59*7 to 60*2% v/v. 

Apparent density' 

907*6 to 908.7 kg m’ 3 > Appendix V G* 

ETHANOL (50 PER CENT) 

Alcohol (50 per cent) 

Dilute 519 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water. 

Content of ethanol 

49.6 to 50.2% v/v* 

Apparent density' 

928*6 to 929.8 kg m \ Appendix V G* 

ETHANOL (45 PER CENT) 

Alcohol (45 per cent) 

Dilute 468 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water. 


Content of ethanol 

44.7 to 45.3% v/v. 

Apparent density 

938*0 to 939.0 kg m' 1 . Appendix V G. 

ETHANOL (25 PER CENT) 

Alcohol (25 per cent) 

Dilute 259 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water* 

Content of ethanol 
24.6 to 25*4% v/v. 

Apparent density' 

966*6 to 967.5 kg m* 3 , Appendix V G. 

ETHANOL (20 PER CENT) 

Alcohol (20 per cent) 

Dilute 207 ml of Ethanol (96 per cent) to 1000 ml with 
Purified Water. 

Content of ethanol 
19.5 to 205% v/v. 

Apparent density 

972*0 to 973.1 kg m‘ 3 , Appendix V G. 


Ethanolamine 

Monoethanolaminc 



C 2 H 7 NO 61.08 I4M3-5 

Action and use 
Sclerosant. 

Preparation 

Ethanolamine Olcaic Injection 

DEFINITION 

Ethanol amine is 2 -amino ethanol. It contains not less than 
98,0% and not more than 1005% of C 2 H 7 NO, 

CHARACTERISTICS 

A clear, colourless or pale yellow liquid. 

Miscible with water and with ethanol (96 %); slightly soluble 
in ether. 

IDENTIFICATION 

A. To 0*1 mL add 0.3 g of picric acid and I mL of water and 
evaporate to dryness on a water bath. The melting point of the 
residue, after recrystallisation from ethanol (96%) and drying 
at 105 , is about 160% Appendix V A* 

B* Distil, collect the second half of the distillate and allow to 
cool to room temperature. The second half of the distillate 
freezes at about IG% 

C. It is alkaline to litmus solution , 

TESTS 

Refractive index 

1,453 to 1,459, Appendix V E. 

Weight per mL 

1*014 to 1.023 g, Appendix V G* 

Related substances 

Carry' out the method for gas chromatography, 

Appendix III B. Prepare a 0.1% w/v solution of 
3-anhnopwpan-1-ol (internal standard) in dichlovomethanc 
(solution A). 
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(1) 0*05% w/v of ethandamme and 0,1% w/v each of 
diethanolamine and triethanolamine in solution A, To 0*5 ml 
of this solution add 0.5 ml* of trifiuoroaccnc anhydride, mix 
and allow to stand for 10 minutes. 

(2) 10% w/v solution of the substance being examined in 
solution A. To 0,5 mL of this solution add 0*5 mL of 
triftuoroacetic anhydride , mix and allow to stand for 

10 minutes, 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a fused silica capillary column (25 m x 0*22 mm) 
bonded with a 0*25-|xm layer of dimethylpolysiloxane* 

(b) Use helium as the carrier gas at 1 *0 mL per minute with a 
flow* rate of the make up gas of 20 mL per minute, 

(c) Maintain the temperature of the column at 80 for 

2 minutes* then increase to 200 at a rate of 8" per minute 
and maintain this temperature for 10 minutes* 

(d) Use an inlet temperature of 240 * 

(e) Use a flame ionisation detector at a temperature of 250 . 

(f) Inject 1 pL of each solution. 

(g) Use a split ratio of 1 ;40, 

In the chromatogram obtained with solution (1): 

the peaks eluting after the solvent peak in order of emergence 

are due to (a) ethanol amine, (b) 3-aminopropan-l-ol, 

(c) diethanolamine and (d) triethanolamine* 

LIMITS 

In the chromatogram obtained with solution (2) calculate the 
content of diethanolamine and triethanolamine using the 
ratios of the peaks and by reference to the corresponding 
peaks in the chromatogram obtained with solution (1): 
the content of diethanolamine is not more than 1.0% w/w, 
the content of triethanolamine is not more than 1.0% w/w, 

In the chromatogram obtained with solution (2), calculate 
the content of any other impurity using the ratios of the 
peaks and by reference to the peak due to ethanolamine; 
the content of any other impurity is not more than 
0*5% w/wi 

the sum of the contents of all the impurities is not more than 
2 *0% w/w* 

ASSAY 

Dissolve 2.5 g in 50 mL of 1 m hydrochloric acid VS and titrate 
the excess of acid with 1 m sodium hydroxide VS using methyl 
red solution as indicator* Each mL of 1 m hydrochloric acid VS 
is equivalent to 61*08 mg of C 2 H 7 NO. 


* * 
***** 

(Ph. Eur. monograph 0650) 



C 4 H J0 O 74*1 60-29-7 

PhE* ______ 

DEFINITION 

Diethyl ether. 

It may contain a suitable non-volatile antioxidant at a 
suitable concentration* 

CHARACTERS 

Appearance 

Clear, colourless, volatile liquid* 



Solubility 

Soluble in water, miscible with ethanol (96 per cent), with 
methylene chloride and with fatty oils. 

It is highly flammable. 

IDENTIFICATION 

A. Relative density (see Tests). 

B. Distillation range (see Tests). 

TESTS 

Acidity 

To 20 mL of ethanol (96 per cent) R add 0.25 mL of 
bromothymol blue solution R1 and, dropwisc, 0.02 M sodium 
hydroxide until a blue colour persists for 30 s. Add 25 mL of 
the substance to be examined, shake and add, dropwisc, 

0.02 M sodium hydroxide until the blue colour reappears and 
persists for 30 s. Not more than 0,4 mL of 0.02 M sodium 
hydroxide is required. 

Relative density {2.2, S) 

0*714 to 0.716. 


Distillation range (2.2. S/) 

Do not distil if the substance to be examined does not comply with 
the test for peroxides. It distils completely between 34.0 C and 
35,0 °C. Cany out the test using a suitable hearing device 
and taking care to avoid directly heating the flask above the 
level of the liquid. 

Aldehydes 

To 10.0 mL in a ground-glass-stoppered cylinder add \ mL 
of alkaline potassium tetrawdomercurate solution R and shake for 
10 s* Allow to stand for 5 min, protected from light. 

The low T er layer may show a yellow or reddish-brown 
opalescence but not a grey or black opalescence. 

Peroxides 

Place 8 mL of potassium iodide and starch solution R in a 
12 mL ground-glass-stoppered cylinder about 15 mm in 
diameter. Fill completely with the substance to be examined, 
mix and allow to stand protected from light for 5 min. 

No colour develops. 

Non-volatile matter 

Maximum 20 mg/L* 

After ensuring that the substance to be examined complies with the 
test for peroxides, evaporate 50 mL to dryness on a water-bath 
and dry the residue in an oven at 100-105 The residue 
weighs a maximum of 1 mg. 

Substances with a foreign odour 

Moisten a disc of Alter paper 80 mm in diameter with 5 mL 
of the substance to be examined and allows to evaporate. 

No foreign odour is perceptible immediately after the 
evaporation. 

Water {2.5.12) 

Maximum 2 g/L, determined on 20 mL. 


STORAGE 

In an airtight container, protected from light* 


Ph Eir 
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Anaesthetic Ether 

(Ph. Bur. monograph 0367) 


C4H 10 O 741 60-29-7 

PtiEur _ 

DEFINITION 

Diethyl ether. 

It may contain a suitable non-volatile antioxidant at an 
appropriate concentration. 

CHARACTERS 

Appearance 

Clear, colourless liquid, volatile, very mobile. 

Solubility 

Soluble in 15 parts of water, miscible with ethanol 
(96 per cent) and with fatty oils. 

It is highly flammable. 

IDENTIFICATION 

A. Relative density (see Tests). 

B. Distillation range (see Tests). 

TESTS 

Acidity 

To 20 mL of ethanol (96 percent) R add 0.25 mL of 
bwmothymol blue solution R1 and, drop wise, 0.02 M sodium 
hydroxide until a blue colour persists for 30 s. Add 25 mL of 
the substance to be examined, shake and add, drop wise, 

0.02 M sodium hydroxide until the blue colour reappears and 
persists for 30 s. Not more than 0.4 mL of 0.02 M sodium 
hydroxide is required. 

Relative density (2.2.5) 

0.714 to 0.716. 

Distillation range (2.2.//) 

Do not distil if the substance to be examined does not arm ply with 
the test for peroxides. It distils completely between 34.0 C and 
35.0 C. Cany out the test using a suitable heating device 
and taking care to avoid directly heating the flask above the 
level of the liquid. 

Acetone and aldehydes 

To 10.0 mL in a ground-glass-stoppered cylinder add I mL 
of alkaline potassium mraiodomercurate solution R and shake for 
JO s. Allow to stand for 5 min, protected from light. 

The lower layer shows only a slight opalescence. 

If the substance to be examined does not comply with the 
test, distil 40 mL, after ensuring that the substance to be 
examined complies with the test for peroxides, until only 5 mL 
remains. Col lea the distillate in a receiver cooled in a bath of 
iced w r atcr and repeat the test described above using i 0.0 mL 
of the distillate. 

Peroxides 

Place 8 mL of potassium iodide and starch solution R in a 
12 mL ground-glass-scoppered cylinder about 15 mm in 
diameter. Fill completely with the substance to be examined, 
shake vigorously and allow to stand proteaed from light for 
30 min. No colour develops. 

Non*volatile matter 
Maximum 20 mg']-. 

After ensuring that the substance to be examined complies with the 
test for peroxides, evaporate 50 mL to dryness on a water-bath 


and dry the residue in an oven at 100*105 °C. The residue 
weighs a maximum of 1 mg. 

Substances with a foreign odour 

Moisten a disc of filter paper 80 mm in diameter with 5 mL 
of the substance to be examined and allow to evaporate. 

No foreign odour is perceptible immediately after the 
evaporation. 

Water (2.5 JZ) 

Maximum 2 g/L, determined on 20 mL 

STORAGE 

In an airtight container, protected from light. The contents of 
a partly filled container may deteriorate rapidly. 

__ PtiEur 


Ethinylestradiol 

(Pit Eur monograph 0140) 



C 2 GH 24 O 2 296.4 57-63-6 

Action and use 

Estrogen. 

Preparations 

Co-cyprindiol Tablets 

Ethinylestradiol Tablets 

Levonorgestrel and Ethinylestradiol Tablets 

PtiEur ____. 

DEFINITION 

19-Nor-17 a-p regna- 1 ,3,5 ( 1 0) *tri en-20-yne-3,17 -diol. 

Content 

97.5 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or slightly yellowish-white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent). It dissolves in dilute alkaline solutions. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2,24). 

Comparison ethinylestradiol CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol /?> evaporate to dryness and 
record new spectra using the residues, 

B. Thin-layer chromatography (2.2.27). 

Solvent mixture methanol R, methylene chloride R (10:90 V/V). 
Test solution Dissolve 25 mg of the substance to be examined 
in the solvent mixture and dilute to 25 mL with the solvent 
mixture. 
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Ethinylestradiol 1-929 


Reference solution Dissolve 25 mg of ethinykstradiol CRS in the 
solvent mixture and dilute to 25 mL with the solvent 
mixture, 

Plate TLC silica gel G plate R. 

Mobile phase ethanol (96 per cent) R, toluene R (10:90 VlV). 
Application 5 jiL. 

Development Over 2/3 of the plate* 

Drying In air until the solvent has evaporated. 

Detection Heat at 1 10 °C for 10 min, spray the hoi plate with 
alcoholic solution of sulfuric acid R and heat again at 110 C for 
1 0 min. Examine in daylight and in ultraviolet light at 
365 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour, fluorescence 
and size to the principal spot in the chromatogram obtained 
with the reference solution. 

TESTS 

Related substances 

Liquid chromatography (2.2,29), 

Solvent mixture water R , acetonitrile Rl (40:60 VIV)* 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 30 mL of acetonitrile Rl and dilute to 50.0 mL 
with water R. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute LQ mL of this 
solution to !0,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 2 mg of estrone CRS 
(impurity' C) in 10,0 mL of the solvent mixture. Dilute 
1.0 mL of the sol noon to 100,0 mL with the solvent mixture. 
Use 1.0 mL of this solution to dissolve the contents of a vial 
of ethinykstradiol for system suitability CRS (containing 
impurities B, F, H, 1 and K). 

Reference solution (c) Dissolve 50,0 mg of ethinylestradiol CRS 
in 30 mL of acetonitrile Rl and dilute to 50.0 mL with 
water R. 

Column: 

— rise: / = 0.25 tn s 0 = 4.6 mm; 

— stationary phase : end-capped butylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 'C, 

Mobile phase : 

— mobile phase A: acetonitrile Rl t water R (30:70 VfV)\ 

— mobile phase B: water acetonitrile Rl (25:75 VIV)\ 


Time 

Mobile phase A 

Mobile phmte B 

(min) 

(per cent WV) 

(per cent V/V) 

0 - 35 

100 

0 

35 - 65 

100*0 

0 * 100 


Flow rate 1 .5 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 30 pL of the test solution and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with ethinylestradiol for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C, F, H, I and K. 
Relative retention With reference to ethinylestradiol (retention 
time = about 35 min): impurity F = about 0*2; 
impurity H = about 0*5; impurity I = about 0.8; 


impurity' B - about 0,88; impurity C = about 0,92; 
impurity K - about 1.3. 

System suitability: reference solution (b); 

— resolution: minimum 1.2 between the peaks due to 
impurities I and B* 

Limits*. 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity B - 0*7; 
impurity I = 0*4; 

— impurity B: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

— impurities H, f K: for each impurity, not more than twice 
the area of the principal peak in die chromatogram 
obtained with reference solution (a) ( 0.2 per cent); 

— impurities C, F: for each impurity, not more than 
i .5 times the area of the principal peak in the 
chromatogram obtained wtith reference solution (a) 

(0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0,10 per cent); 

— toted: not more than 8 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0,8 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2,52) 

Maximum 1.0 per cent, determined on 0.500 g bv drying in 
an oven at 105 'C for 3 h, 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (c)* 

Calculate the percentage content of C 20 H 24 O 2 from the 
declared content of ethinykstradiol CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, C, F, H, I, K 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify' these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use); A, D, 

E J G S J,L,M * 


CH 



A. 19-norpregna-l,3,5(10)-men-2G-yne-3,n-diol (17(1- 
etihinylestradiol). 
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B, 19-nor* 17tx-pregna-1 ,3,5(10),9C1 l)-cctraen-20-yne-3,17- 
diol. 



C. 3-hydroxyestra-l,3,5(10)-men-l7-one (estrone). 



D. estra*l,3,5ClO)-triene-3,17(i-diol (estradiol), 


1. 19-nor-17a-prcgna-1,3,5(10) jG-tetraen-SG-yne-S, 17-diol, 



J. I -methyl-19-nor-17s-pregna-l ,3,5{I0)-men-20-yne-3,17- 
dioi (i-mechyl-cthinylestradiol), 



K. 4-methyl-19-nor-17ot-pregna-1,3,5( lG}-trien-20-yne-3,l 7’ 
diol (4-methyl-ethinylestradiol), 



E, 19-nor-17cf-prcgna-1,3,5(10)-trien-20-yne-3,6a s 17-trio! 
(6a-hydroxy-ethiny lestradiol), 




M, 2-meihyI-19-Qor-17a-pregna-l,3,5(10)-trien-20-yne-3,17- 
diol (2-methyl-ethinylestradiol). 

___ ___ PhEi* 


F, 1 9-nor-17ot-pregna-1,3,5(1 Q)-crien-20-yne-3,6P, 17-triol 
(6 P-hy droxy-ctbinylestradiol), 



G t 3,17~dihydroxy-19-nor-17*-pregna-l ,3,5(10)-trien-20-yn- 
6-one (6-oxo-ethinylestradiol), 



H. 3,17’dihydroxy- 1 9-nor-17a-pregna- 1 ,3,5(10)-trien-20-yn- 
16-one (16-oxo-ethinyiestradioi), 


Ethionamide 


(Ph. Eur. monograph 0141) 



QH iq N 2 S 166 2 

Action and use 

Antiruberculosts drug. 


* * * 


♦ 

* 

* 


* 

+ 

* 


536-H-4 


PhEif _ 

DEFINITION 

2-Ethylpyridine^4-carboihioa m ide. 

Content 

98.5 per cent to 101.5 per cent (dried substance). 
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CHARACTERS 

Appearance 

Yellow, crystal line powder or small, yellow crystals. 

Solubility 

Practically insoluble in water, soluble in methanol, sparingly 
soluble in ethanol (96 per cent), 

IDENTIFICATION 

First identification C. 

Second identification A, B, D. 

A. Melting point (2.2J4): 158 °C to 164 C* 

B. Ultraviolet and visible absorption spectrophotometry 

(2.125). 

Test solution Dissolve 10.0 mg in methanol R and dilute to 
100.0 mL with the same solvent Dilute 10.0 mL of the 
solution to 100.0 mL with methanol R. 

Spectral range 230-350 nm. 

Absorption maximum At 290 nm. 

Specific absorbance at the absorption maximum 380 to 440. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison ethionamide CR$. 

D. Dissolve about 10 mg in 5 mL of methanol R. Add 5 mL 
of silver nitrate solution R2> A dark brown precipitate is 
formed, 

TESTS 

Acidity 

Dissolve 2.0 g in 20 mL of methanol Jf, heating to about 
50 3 C, and add 20 mL of water R . Cool slightiy while 
shaking until crystallisation begins and then allow to cool to 
room temperature. Add 60 mL of water R and 0,2 mL of 
cresol red solution R. Not more than 0,2 mL of 0.1 M sodium 
hydroxide is required to change the colour of the indicator to 
red. 

Related substances 

Liquid chromatography (2,2.29). 

Solvent mixture Dissolve 0.240 g of ammonium dihydrogen 
phosphate R in 700 mL of water R and add 300 mL of 
acetonitrile R. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in the solvent mixture and dilute to 10,0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of pyridine-4-carbon itrik R 
(impurity B) in the solvent mixture and dilute to 50,0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of ethionamide for system 
suitability CRS (containing impurity A) in reference 
solution (b) and dilute to 5.0 mL with reference solution (b). 
Column: 

— size: l = 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsUyl silica gel for 
chromatography R (3 fim); 

— temperature: 30 g C* 

Mobile phase: 

— mobile phase A: dissolve 0.287 g of ammonium dihydrogen 
phosphate R in 850 mL of water R; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV) 

(p*r cent V/V) 

0 - 30 

85 

15 

30 - 3 2 

85*70 

15* 30 

32 * SS 

70 

50 


Flow rate 1 ml 7 min 

Detection Spectrophotometer at 287 nm. 

Injection 5 jiL of the test solution and reference solutions (a) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with ethionamide for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A and B. 

Relative retention With reference to ethionamide (retention 
time = about 9 min): impurity A = about 0.4; 
impurity B - about 0*5. 

System suitability: reference solution (c): 

— resolution: minimum 3*0 between the peaks due to 
impurities A and B. 

Calculation of percentage contents : 

— for each impurity, use the concentration of ethionamide 
in reference solution (a). 

Limits : 

— impurity A: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.5 per cent; 

-— reporting threshold: 0.05 per cent* 

Heavy' metals (2.4.8) 

Maximum 20 ppm. 

1*0 g complies with test D, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm PbJ R. 

Loss on drying ( 2.2.32 ) 

Maximum 0*5 per cent, determined on 1 *000 g by drying in 
an oven at 105 °C for 3 h. 

Sul fated ash (2.4.14) 

Maximum 0.J per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric arid* determining the end-point 
porentiometrically (2.2.20). 

1 mL of 0.1 M perchloric add is equivalent to 16.62 mg of 

CflHjoN2S* 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify' these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical roe); B, C, 
D> E, F. 



s 


A, pyridine-4-carbothioamide, 
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B. p5Tidine-4*carbonitriJe 3 



C. 2-propylpyridine^I-carbGthioaniide (prothionamide), 



D. 2-ethylpyridinc-4-carbonitrik» 


ch 3 


H 3 C 



MNj 


E* 2 ,6-dietfaylpyridine -4-carboth ioa m ide. 



F. 2,6-diethylpyridine-4H:aii>onjmlc, 


PhEur 


Ethosuximide 

(Ph. Eur. monograph 0764) 



*** 

* * 

* * 

***** 


C t H„N0 2 141.2 77-67-8 

Action and use 

Antiepileptic. 

Preparations 

Ethosuximide Capsules 
Ethosuximide Oral Solution 

PhEv. ______ 

DEFINITION 

(RS) - 3-Ethyl- 3 -meihyipyirolidine-2,5 -dione. 

Content 

99.0 per cent to SOLO per cent (anhydrous substance). 


CHARACTERS 

Appearance 

White or almost white, powder or waxy solid* 

Solubility 

Freely soluble in water, very soluble in ethanol (96 per cent) 
and in methylene chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Pint identification A, C. 

Second identification A, B, D , E. 

A, Melting point (2.2* 14): 45 °C to 50 *C. 

B* Dissolve 50*0 mg in ethanol (96 per cent) R and dilute to 
50.0 mL with the same solvent* Examined between 230 nm 
and 300 nm (2.2.25), the solution shows an absorption 
maximum at 248 nm, The specific absorbance at the 
absorption maximum is 8 to 9. 

C. Infrared absorption spectrophotometry (2*2.24). 

Preparation Discs of potassium bromide R. 

Comparison ethosuximide CRS . 

If the spectra obtained in the solid state show- differences, 
dissolve the substance to be examined and the reference 
substance separately in methylene chloride R, evaporate to 
dryness and record new spectra using the residues* 

D. Dissolve 0,1 gin 3 mL of methanol R , Add 0.05 mL of a 
1 00 g/L solution of cobalt chloride R and 0.05 mL of a 

100 g/L solution of calcium chloride R and add 0.1 mL of 
dilute sodium hydroxide solution R. A purple colour develops 
and no precipitate is formed. 

E. To about 10 mg add 10 mg of resorcinol R and 0,2 mL of 
sulfuric acid R , Heat at 140 C for 5 min and cool* Add 5 mL 
of water R and 2 mL of concentrated ammonia Rl. A brown 
colour is produced. Add about 100 mL of water R. A green 
fluorescence is produced. 

TESTS 
Solution S 

Dissolve 2.5 g in water R and dilute to 25 mL with the same 
solvent* 

Appearance of solution 

Solution S is clear (2.2. /) and colourless (2.2.2, Method II). 

Cyanide 

Liquid chromatography (2*2,29), 

Test solution Dissolve 0.50 g of the substance to be examined 
in water R and dilute to 10*0 mL with the same solvent* 
Reference solution (a) Dissolve 0* 125 g of potassium cyanide R 
in water R and dilute to 50.0 mL with the same solvent* 
Dilute 1 *0 mL of the solution to 100.0 mL with water R. 
Dilute 0.5 mL of this solution to 10.0 mL with water R . 
Reference solution (b) Dissolve 0.50 g of the substance to be 
examined in water R y add 0*5 mL of reference solution (a) 
and dilute to 10*0 mL with water R. 

Column: 

— size : l - 0,075 m, 0 = 7*5 mm, 

— stationary phase: spherical weak amort-exchange retin R 
(10 pm)* 

Mobile phase Dissolve 2,1 g of lithium hydroxide R and 85 mg 
of sodium dictate R in water for chromatography R and dilute to 
1000*0 mL with the same solvent* 

Flow rate 2.0 rnL/min. 

Detection Electrochemical detector (direct amperomecry) with 
a silver working electrode, a silver-silver chloride reference 
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Ethosuximide 1-933 


electrode, held at + 0.05 V oxidation potential, and a 
detector sensitivity of 20 nA full scale. 

Injection 20 pL of the test solution and reference solution (b). 
System suitability, reference solution (b): 

— peak-to-vaUey ratio: minimum 3 , where H p — height above 
the baseline of the peak due to cyanide and H v — height 
above the baseline of the lowest point of the curve 
separating this peak from the peak due to ethosuximide. 

Limit: 

— cyanide: not more than 0.5 times the height of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.5 ppm). 

Related substances 

Gas chromatography (2.2.25). 

Internal standard solution Dissolve 20 mg of myristyl alcohol R 
in anhydrous ethanol R and dilute to 10.0 mL with the same 
solvent. 

Test solution Dissolve LOO g of the substance to be examined 
in anhydrous ethanol R add 1 .0 mL of the internal standard 
solution and dilute to 20.0 mL with anhydrous ethanol R. 
Reference solution (a) Dissolve 10,0 mg of ethosuximide 
impurity A CRS in anhydrous ethanol R and dilute to 5.0 ml. 
with the same solvent. To 0.5 mL of the solution add 
l .0 mL of the internal standard solution and dilute to 
20.0 mL with anhydrous ethanol R. 

Reference solution (h) Dissolve 0.500 g of the substance to be 
examined in anhydrous ethanol R and dilute to 10,0 mL with 
the same solvent. Dilute 1,0 mL of the solution to 50.0 mL 
with anhydrous ethanol R. To 2.0 mL of this solution add 
1 .0 mL of the internal standard solution and dilute to 
20,0 mL with anhydrous ethanol R. 

Column: 

— material: fused silica, 

— size: / - 30 m, 0 - 0,25 mm, 

— stationary? phase: poly(cyanopropyl) (phenylmethyt)sibxane R 
(film thickness 0.25 pm). 

Carrier gas helium for chromatography R, 

Flow rate 1 mlVmin, 

Split ratio 1:67, 

Temperature: 

— column: 175 ~C, 

— injection port and detector. 240 C. 

Detection Flame ionisation. 

Injection 1 jiL. 

Run time 1.5 times the retention time of ethosuximide. 
Relative mention With reference to the internal standard 
(retention time = about 8 min): impurity A = about 0.7; 
ethosuximide = about LI. 

System suitability reference solution (b): 

— resolution: minimum 5 between the peaks due to the 
internal standard and ethosuximide. 

Limits: 

— impurity A: calculate the ratio (K) of the area of the peak 
due to impurity A to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (a); from the chromatogram obtained 
with the test solution, calculate the ratio of the area of 
any peak due to impurity A to the area of the peak due to 
the interna) standard: this ratio is not greater than R 

( 0.1 per cent); 

— any other impurity calculate the ratio (R) of half the area 
of the peak due to ethosuximide to the area of the peak 
due to the internal standard from the chromatogram 


obtained with reference solution (b); from the 
chromatogram obtained with the test solution, calculate 
the ratio of the area of any peak, apart from the principal 
peak and the peaks due to impurity A and to the internal 
standard, to the area of the peak due to the internal 
standard: this ratio is not greater than R (0.1 per cent); 

— total: calculate the ratio (R) of the area of the peak due to 
ethosuximide to the area of the peak due to the internal 
standard from the chromatogram obtained with reference 
solution (b); from the chromatogram obtained with the 
test solution, calculate the ratio of the sum of the areas of 
any peaks, apart from the principal peak and the peak 
due to the internal standard, to the area of the peak due 
to the internal standard: this ratio is not greater than R 
(0.2 per cent); 

— disregard limit : calculate the ratio {R) of 0.25 times the 
area of the peak due to impurity A to die area of the peak 
due to the internal standard from the chromatogram 
obtained with reference solution (a); from the 
chromatogram obtained with the test solution, calculate 
the ratio of the area of any peak, apart from the principal 
peak and the peak due to the internal standard, to the 
area of the peak due to the internal standard: disregard 
any peak which has a ratio less than R (0.025 per cent). 

Heavy' metals ( 2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies w'ith test A, Prepare the 
reference solution using lead standard solution (1 ppm Fb) R. 

Water (2.5. 12} 

Maximum 0.5 per cent, determined on LOO g. 

S ill fa ted ash {2AJ4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.120 g in 20 mL of dimethylformamide R and cany' 
out a potemiometric titration (2.2.20) using O.IM 
terra buy lam monium hydroxide. Protect the solution from 
atmospheric carbon dioxide throughout the titration. Carry 
out a blank titration. 

1 mL of 0.1 M teirabutylanmonium hydroxide is equivalent to 
14.12 mg of CyHjjNCK- 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A . 

ho 2 c co 2 h 

v -fv CH 3 and enantiomer 
CH 3 

A. (2i?S)-2-ethyl-2-mcthylbutanedioic add. 

__ ptiBe 
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Ethyl Acetate 

(Ph. Eur. monograph 0899) 


o 

X ~ 

H 3 C O GHi 

C^0 2 88.1 141-78-6 

Action and use 
Excipient. 

Ph Eif _- _ __ 

DEFINITION 

Ediyl ethanoaie, 

CHARACTERS 

Appearance 

Clear, colourless, volatile liquid. 

Solubility 

Soluble in water, tnisdble with acetone, with ethanol 
(96 per cent) and with methylene chi or id e, 

IDENTIFICATION 

First identification B. 

Second identification A, C, D. 

A. Boiling pobt (2.2.12): 76 °C to 78 °C. 

B. Infrared absorption spectrophotometry (2-2.24). 

Comparison Ph. Eur. reference spectrum of erhyl acetate, 

C. It gives the reaction of acetyl (2.2. J). 

D. It gives the reaction of esters (2.3.1). 

TESTS 

Appearance of solution 

The solution is dear (2.2A) and colourless (2,2.2, 

Method IT). 

Mix 1 mL of the substance to be examined and 15 ml of 
water R. 

Acidity 

To 10 mL of ethanol (96 per cent) R add 0.1 mL of 
phenolphthakin solution R and 0.01 M sodium hydroxide until 
the colour changes to pink. Add 5.5 mL of the substance to 
be examined and 0.25 mL of 0.02 M sodium hydroxide. 

The solution remains pink for not less than 15 s. 

Relative density ( 2.2.5) 

0,898 to 0,902. 

Refractive index (2.2.6) 

1370 to 1373, 

Reaction with sulfuric acid 

Carefully add 2 mL to 10 mL of sulfuric acid R. After 
15 min, the interface between the 2 liquids is not coloured. 

Related substances 

Gas chromatography (2.2.28). 

Test solution The substance to be examined. 

Column: 

— material: glass; 

— size: / = 2 m, 0 = 2 mm; 

-— stationary phase: ethylvinylbenzene-dwinylbenzene 
copolymer R (136-173 pm). 

Carrier gas nitrogen for chromatography R , 

Flow rate 30 mL/min. 


Temperanm: 



Time 

(min) 

Temperature 

l*C\ 

Column 

0 - 18.8 

90*240 


18,8-26.8 

240 

Injection port 


240 

Detector 


240 


Detection Flame ionisation. 

Injection 1 pL + 

Limit. 

— total: not more than 0,2 per cent of the area of the 
principal peak. 

Residue on evaporation 

Maximum 30 ppm. 

Evaporate 100.0 g to dryness on a water-bath and dry in an 
oven at 100-105 C. The residue weighs not more than 
3 mg. 

Water (Z5.II) 

Maximum 0.1 per cent, determined on 10,0 mL, 

STORAGE 

Protected from light, at a temperature not exceeding 30 °C. 

IMPURITIES 


h 3 c 


o 

A 0 - ch > 


A. methyl ethanoate (methyl acetate), 
k 3 C OH 


B. ethanol. 


CH r QH 


C, methanol. 


PhEur 


Ethyl Cinnamate 





CGOB 


C n H l2 Oa 176.2 103-36-6 

DEFINITION 

Ethyl Cinnamate is predominandy ethyl (£)-3-phenylprop-2- 
enoate. It contains not less than 99.0% and not more than 
100.5% of CiiHuO^ calculated with reference to the 
anhydrous substance. 

CHARACTERISTICS 

A clear, colourless or almost colourless liquid. 

Practically insoluble in water, miscible with most organic 
solvents. 
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Ethyl Gailate 1-935 


IDENTIFICATION 

A. The infrared absorption speamm, Appendix II A, is 
concordant with the reference spectrum of ethyl cinnamatc 
(RS 136). 

B. The light absorption. Appendix il B, in the range 230 to 
350 nm of a 0.001% w/v solution in ethanol (96%) exhibits a 
maximum only at 276 nm. The absorbance at the maximum 
is about 1.23. 

C. To 1 g add 25 mL of 1 m sodium hydroxide* boil under a 
reflux condenser for 1 hour* cool and acidify with hydwchloric 
acid. The melting point of the resulting precipitate, after 
filtration, washing with warn and drying at 60' at a pressure 
not exceeding 0.7 kPa, is about 133", Appendix V A. 

TESTS 

Acidity' 

Mix 30 g with 150 mL of ethanol (96%) previously 
neutralised to phenolphthalein solution RJ. Not more than 
1,0 mL of 0.1 m sodium hydroxide VS is required for 
neutralisation using phenolphthalein solution Rl as indicator. 

Refractive index 

1.558 to 1.560, Appendix V E. 

Weight per mL 
1.048 to I.051 g, Appendix V G. 

Related substances 

Cam’ out the method for gas chromatography. 

Appendix 111 B, using the following solutions. 

(!) Use the substance being examined. 

(2) 1.0% w/v of the substance being examined in chloroform. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (1,5 m x 4 mm) packed with acid- 
washed 3 sikmised dtatomaaous support coated with 3% w/w of 
cyanopropylmethyl phenyl methyl silicone fluid (OV-225 is 
suitable). 

(b) Use helium as the carrier gas at L7 mL per minute. 

(c) Use isothermal conditions maintained at 150'. 

(d) Use an inlet temperature of 150 . 

(e) Use a flame ionisation detector at a temperature of 150°. 

(f) Inject 1 pL of each solution. 

LIMITS 

In the chromatogram obtained with solution (I) the sum of 
the areas of any secondary peaks is not greater than l % by 
normalisation. 

Sulfa ted ash 

Not more than 0.1%, Appendix IX A. 

Water 

Not more than 0,1% w/w. Appendix IX C. Use 5 g. 

ASSAY 

In a borosilicate glass flask dissolve 2.5 g of the substance 
being examined in 5 mL of carbon dioxide-free ethanol 
prepared by boiling ethanol (96%) thoroughly and 
neutralising to phenolphthalein solution RL Neutralise the free 
acid in the solution with 0.1 m ethanolic potassium hydroxide 
VS using 0.2 mL of phenolphthalein solution Rl as indicator. 
Add 50 mL of 0,5m ethanolic potassium hydroxide VS and boil 
under a reflux condenser on a water bath for 1 hour. 

Add 20 mL of water and titrate the excess of alkali w r ith 
0.5m hydrochloric acid VS using a further 0.2 mL of 
phenolphthalein solution Rl as indicator. Repeat the operation 
without the substance being examined. The difference 
between the titrations represents the alkali required to 
saponify the esters. Each mL of 0.5m ethanolic potassium 
hydroxide VS is equivalent to 88.11 mg of CnHnOj. 


Ethyl Gailate 



OH 


Q,H 10 0, 198.2 831-6IS 

Action and use 

Antioxidant. 

DEFINITION 

Ethyl Gailate is ethyl 3,4,5-trihydroxybenzoate. 

CHARACTERISTICS 

A white to creamy white, crystalline powder. 

Slightly soluble in water ; freely soluble in ethanol (96%) and 
in ether, practically insoluble in arachis oil, 

IDENTIFICATION 

A, The light absorption. Appendix II B, in the range 230 to 
350 nm of a 0.002% w/v solution in methanol exhibits a 
maximum only at 275 nm. The absorbance at the maximum 
is about 1.08. 

B, Carry out the method for gas chromatography, 

Appendix III B using the following solutions. 

(1) Boil 0.5 g with 50 mL of 5 m sodium hydroxide under a 
reflux condenser for 10 minutes and distil 5 mL. 

(2) Absolute ethanol. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a glass column (1.5 m x 4 mm) packed with acid- 
washed, silanised diatontaceous support (80 to 100 mesh) coated 
with 10% w/w of free fatty acid phase (Supeko FFAP is 
suitable), 

(b) Use nitrogen as the carrier gas at 40 mL per minute, 

(c) Use isothermal conditions maintained at 80 n . 

(d) Use a flame ionisation detector, 

(e) Inject 1 pL of each solution. 

CONFIRMATION 

The chromatogram obtained with solution (1) shows a peak 
with the same retention time as the peak due to absolute 
ethanol in the chromatogram obtained with solution (2), 

C, Dissolve 5 mg in a mixture of 25 mL of acetone and 

25 mL of water and add 0.05 mL of iron(m) chloride solution. 
A purplish black colour is produced which rapidly becomes 
bluish black. 

TESTS 
Molting point 

151° to 154 * Appendix V A. 

Acidity' 

Dissolve 0.4 g in 100 mL of warm carbon dioxide-free water , 
cool and titrate with 0,1 m sodium hydroxide VS using 
bromocresd green solution as indicator. Not more than 0.1 mL 
of 0.1m sodium hydroxide VS is required. 

Chloride 

Shake 0.50 g with 50 mL of water for 5 minutes and filter. 

15 mL of the resulting solution complies with the limit test for 
chlorides , Appendix VII (330 ppm). 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
1.0% of its weight. Use 1 g. 



1-936 Ethyl Hydroxybenzoate 
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Sulfated ash 

Not more than 0, \ %, Appendix IX A. 

STORAGE 

Ethyl Gal late should be protected from light. Contact with 
metals should be avoided. 


Ethyl Hydroxybenzoate 

Ethylparaben 

(Ethyl Parahydroxybenzoate , Ph Eur monograph 0900) 


0 



166.2 12047-8 

PhEtr ___ 

DEFINITION 

Ethyl 4-hydroxy benzoate, 

Content 

98.0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent) and in methanol. 

IDENTIFICATION 

First identification A , B 

Second identification A t C 

A* Melting point (2.2. 14): 115 C to 118 C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison ethyl parahydroxybenzoate CRS . 

C, Thin-laver chromatography (2.2.27). 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in acetone R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with acetone R. 

Reference solution (a) Dissolve 10 mg of ethyl 
parahydroxybenzoate CRS in acetone R and dilute to 10 mL 
with the same solvent. 

Reference solution (b) Dissolve ! 0 mg of methyl 
parahydroxybenzoate i? in 1 mL of test solution (a) and dilute 
to 10 mL with acetone R. 

Plate TLC octadecylsilyl silica gel F 254 plate R. 

Mobile phase glacial acetic add /?, water R-, methanol R 
(1:30:70 VIVfV). 

Application 2 pL of test solution (b) and reference 
solutions (a) and (b). 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

the chromatogram shows 2 dearly separated principal 
spots. 


Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 
Solution S 

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 10 mL 
with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. /) and not more intensely coloured 
than reference solution BY 6 (2.2.2, Method II). 

Acidity 

To 2 mL of solution S add 3 mL of ethanol ("96 per cent) F, 

5 mL of carbon dioxide-free water R and 0.1 mL of bwmocresol 
green solution R. Not more than 0.1 mL of 0.1 Af sodium 
hydroxide is required to change the colour of the indicator to 
blue. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 2.5 mL of methanol R and dilute to 50.0 mL 
w r ith the mobile phase. Dilute 10.0 mL of this solution to 
100.0 mL with the mobile phase. 

Reference solution (a) Dissolve 5 mg of 4-hydmxybenzok acid R 
(impurity A), 5 mg of methyl parahydroxybenzoate R 
(impurity B) and 5 mg of the substance to be examined in 
the mobile phase and dilute to 100,0 mL with the mobile 
phase. Dilute 1.0 mL of this solution to 10.0 mL with the 
mobile phase. 

Reference solution (b) Dissolve 50.0 mg of ethyl 
parahydroxybenzoate CRS in 2.5 mL of methanol R and dilute 
to 50.0 mL with the mobile phase, Dilute 10.0 mL of this 
solution to 100.O mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
20.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column: 

— size: I - 0.15 m, 0 = 4.6 mm; 

— Stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase 6.8 g/L solution of potassium dihydrogen 
phosphate R , methanol R (35:65 VIV). 

Flow rate 1.3 mL/min. 

Detection Spectrophotometer at 272 nm. 

Injection 10 pL of the test solution and reference solutions (a) 
and (c). 

Run time 4 times the retention time of ethyl 
parah y droxybenzoate. 

Relative retention With reference to ethyl parahydroxybenzoate 
(retention time = about 3.0 min): impurity A = about 0,5; 
impurity B — about 0.8, 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity B and ethyl parahydroxybenzoate. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 1.4; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent)i 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent); 
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Ethyl Hydroxybenzoate Sodium 1-937 


— tout!: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(1.0 per cent); 

— disregard Emin 0-2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(HI per cent). 

Sulfated ash (14.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (b). 

Calculate the percentage content of CpHujOs from the 
declared content of ethyl parahydroxybenzoate CRS, 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B, C, 
D. 


XT 

A. 4-hydroxybenzoic acid, 



B. methyl 4-hydroxy benzoate (methyl parahydroxybenzoate). 



C, propyl 4-hydroxybenzoate (propyl parahydroxybenzoate). 



D. butyl 4-hydroxybenzoate (butyl parahydroxybenzoate). 

-—_ PhEur 


Ethyl Hydroxybenzoate Sodium * * 

*JL + 

Ethylparaben Sodium * 

(Sodium Ethyl Parahydroxybenzoate, Ph Eur monograph 2134) 


O 



CoHgNaOa 188.2 35285-68-8 

PhEir ___„_ 

DEFINITION 

S odi um 4-(ethoxycarbonyl) p benolate. 

Content 

95.0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water, soluble in anhydrous ethanol, 
practically insoluble in methylene chloride, 

IDENTIFICATION 

First identification B t D 
Second identification A % C, D 

A. Dissolve 0.5 g in 50 mL of water R. Immediately add 

5 mL of hydrochloric acid RL Filter and wash the precipitate 
with water R. Dry rn vacuo at 80 *C for 2 h. It melts ( 2.2.14) 
at 115 *C to 118 C 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation The precipitate obtained in identification A. 
Comparison ethyl parahydroxybenzoate CRS . 

C. Thin-layer chromatography (2,2,27), 

Test solution (a) Dissolve 0.100 g of the substance to be 
examined in 10 mL of water R. Immediately add 2 mL of 
hydrochloric acid R and shake with 50 mL of methylene 
chloride R. Evaporate the lower layer to dryness and take up 
the residue with 10 mL of acetone R. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with acetone R , 

Reference solution (a) Dissolve 5 mg of ethyl 
parahydroxybenzoate CRS in acetone R and dilute to 5 mL 
with the same solvent. 

Reference solution (b) Dissolve 5 mg of methyl 
parahydroxybenzoate CRS (impurity B) in 0,5 mL of test 
solution (a) and dilute to 5 mL with acetone R, 

Plate TLC octadecylsilyl silica gel plate R, 

Mobile phase glacial acetic add R, water R, methanol R 
(1:30:70 V/VtV), 

Application 5 |±L. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated principal 
spots. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 
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D. To 1 mL of solution S (see Tests) add 1 mL of warn R. 
The solution gives reaction (a) of sodium (2,3.1). 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S, examined immediately after preparation, is clear 
(2,2.1) and not more intensely coloured than reference 
solution BY* (2.2.2, Method II). 

pH (2.13) 

9.5 to 10.5, 

Dilute 1 mL of solution S to 100 mL with carbon dioxide-free 
water R . 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 2.5 mL of methanol R and dilute to 50.0 mL 
with the mobile phase. Dilute 10,0 mL of the solution to 
100*0 mL with the mobile phase. 

Reference solution (a) Dissolve 5 mg of 4-hydroxybenzoic acid R 
(impurity A), 5 mg of methyl parahydroxybenzoate R 
(impurity B) and 5 mg of the substance to be examined in 
the mobile phase and dilute to 100*0 mL with the mobile 
phase. Dilute 1*0 mL of the solution to 10.0 mL with the 
mobile phase. 

Reference solution (b) Dissolve 50,0 mg of etltyl 
parahydroxybenzoate CRS in 2.5 mL of methanol R and dilute 
to 50.0 mL with the mobile phase. Dilute 10,0 mL of the 
solution to 100,0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
20,0 mL with the mobile phase* Dilute 1 *0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column'. 

— size. I = 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octadecyisilyl silica gel for 
chromatography R (5 pm). 

Mobile phase 6.8 g/L solution of potassium dihydrogen 
phosphate R y methanol R (35:65 VIV). 

Flow rate 1*3 mUmin. 

Detection Spectrophotometer at 272 nm* 

Injection 10 pL of the test solution and reference solutions (a) 
and (c). 

Run time 4 times the retention time of ethyl 
p arahydroxybenzoate. 

Relative retention With reference to ethyl parahydroxybenzoate 
(retention time = about 3 min); impurity' A = about 0,5; 
impurity B = about 0.8. 

System suitability: reference solution (a): 

— resolution : minimum 2,0 between the peaks due to 
impurity B and ethyl parahydroxybenzoate. 

Limits : 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 1.4; 

— impurity A: not more than 6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (3,0 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0*5 per cent); 


— sum of impurities other than A: not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (L0 per cent); 

— disregard limit. 0*2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0,1 per cent). 

Chlorides ( 2.4.4) 

Maximum 350 ppm. 

To 10 mL of solution S add 30 mL of water R and I mL of 
nitric add R and dilute to 50 mL with water R * Shake and 
filter. Dilute 10 mL of the filtrate to 15 mL with water R . 
Prepare the standard using a mixture of 1 mL of water R and 
14 mL of chloride standard solution (5 ppm Cl) R. 

Sulfates (24.13) 

Maximum 300 ppm. 

To 25 mL of solution S add 5 mL of distilled water R and 
10 mL of hydrochloric acid R and dilute to 50 mL with 
distilled water R. Shake and filter* Dilute 10 mL of the filtrate 
to 15 mL with distilled water R , 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20,0 mL with the 
same solvent. 12 mL of the solution complies with test A. 
Prepare the reference solution using lead standard solution 
(1 ppm Pb) R. 

The substance precipitates after addition of buffer solution 
pH 3.5 R. Dilute to 40 mL with anhydrous ethartol Jf; 
the substance re-dissolves completely. 

Water (2.5.12) 

Maximum 5.0 per cent, determined on 0,500 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification* 

Injection Test solution and reference solution (b). 

Calculate the percentage content of C^H^NaO^ from the 
declared content of ethyl parahydroxybenzoate CRS , multiplied 
by a correction factor of 1,132. 

STORAGE 

In an airtight container, 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They' are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10. Control of 
impurities in substances for pharmaceutical use): B, C, D. 



A, 4-hydroxybenzoic add. 


0 



B* methyl 4-hydroxybcnzoate (methyl parahydroxybenzoate)* 
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Ethylcellulose 1-939 


Ethylcellulose ' 11 

(Ph. Eur. monograph 0822) 

Action and use 

C, propyl 4-hydroxybenzoate (propyl parahydroxybenzoate)* Excipient. 




* 

*■ 

* 

* 

* 


o 



D P butyl 4-hydroxybenzoate (butyl parahydroxybenzoate). 

__ FtiEtM 


Ethyl Oleate ** * 

„ ** ** 

(Ph. Eur. monograph 1319) * 

PhEtr, ____ 

DEFINITION 

Mixture consisting of the ethyl esters of fatty adds, mainly 
oleic (cti-9-octadecenoic) acid. 

A suitable antioxidant may be added. 

CHARACTERS 

Appearance 

Clear, pale yellow or colourless liquid. 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent), with methylene chloride and with light 
petroleum (bp: 40-60 °C). 

IDENTIFICATION 

A. Relative density (see Tests), 

B. Saponification value (see Tests), 

C. Oleic add (see Tests). 

TESTS 

Relative density (22.5) 

0.866 to 0,874. 

Acid value (2,5. /) 

Maximum 0.5, determined on 10.0 g. 

Iodine value (25,4, Method A) 

75 to 90. 

Peroxide value (2.5,5, Method A) 

Maximum 10.0. 

Saponification value (2.5.6) 

177 to 188, determined on 2.0 g. 

Oleic acid (2,4,22, Method A) 

Minimum 60,0 per cent in the fatty add fraction of the 
substance to be examined. 

Water (2.5. 12) 

Maximum 1.0 per cent, determined on 1.00 g. 

Total ash ( 2.4,16) 

Maximum 0.1 per cent, determined on 2.0 g. 

STORAGE 

Protected from light, 

__ PhEtr 


Ph Fir __ 

DEFINITION 

Partly O-ethy fated cellulose. 

Content 

44.0 per cent to 51.0 per cent of ethoxy (-OCjH^) groups 
(dried substance). 

♦CHARACTERS 

Appearance 

White or yellowish-white powder or granular powder, 
odourless or almost odourless. 

Solubility 

Practically insoluble in water, soluble in methylene chloride 
and in a mixture of 20 g of ethanol (96 per cent) and 80 g of 
toluene, slightly soluble in ethyl acetate and in methanol, 
practically insoluble in glycerol (85 per cent) and in 
propylene glycol. The solutions may show a slight 
opalescence.# 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2,24), 

Comparison ethylcellulose CRS . 

0B. It complies with the limits of the assay.0 

TESTS 

Acidity or alkalinity 1 

To 0.5 g add 25 mL of carbon dioxide-free %eater R and shake 
for 15 min. Filter through a sintered-glass filter (40) (21.2). 
To 10 mL of the solution add 0.1 mL of phenoiphthalein 
solution R and 0.5 mL of 0.01 M sodium hydroxide. 

The solution is pink. To 10 mL of the solution add 0.1 mL 
of methyl red solution R and 0.5 mL of 0.01 M hydrochloric 
add. The solution is red. 

Viscosity (229) 

80.0 per cent to 120.0 per cent of that stated on the label for 
a nominal viscosity greater than 6 mPa^s; 75.0 per cent to 
140.0 per cent of that stated on the label for a nominal 
viscosity not greater than 6 mPa-s. 

Shake a quantity of the substance to be examined equivalent 
to 5,00 g of the dried substance w T ith 95 g of a mixture of 
20 g of ethanol (96 per cent) R and 80 g of toluene R until the 
substance is dissolved. Determine the viscosity in mPa s at 
25 C using a capillary viscometer. 

Acetaldehyde 

Maximum 100 ppm. 

Introduce 3,0 g into a 250 mL conical flask with a ground- 
glass stopper, add 10 mL of water R and stir mechanically for 
l h. Allow to stand for 24 h, filter and dilute the filtrate to 
100,0 mL with water R. Transfer 5.0 mL of the filtrate to a 
25 mL volumetric flask, add 5 mL of a 0.5 g/L solution of 
methylbenzQihwzolane hydrazone hydrochloride R and beat in a 
water-bath at 60 C for 5 min. Add 2 mL of ferric chloride- 
sulfamic add reagent R and heat again in a water-bath at 
60 C for 5 min. Cool and dilute to 25,0 mL with water R. 
The solution is not more intensely coloured than a standard 
prepared at the same time and in the same manner using 
instead of the 5,0 mL of filtrate, 5.0 mL of a reference 
solution prepared by diluting 3,0 mL of acetaldehyde standard 
solution (100 ppm C 2 H*0) R1 to 100.0 mLwith water R. 
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Chlorides (2*4. 4) 

Maximum 0,1 per cent* 

Disperse 0.250 g in 50 mL of water R , heat to boiling and 
allow to cool, shaking occasionally. Filter and discard the first 
10 mL of the filtrate. Dilute 10 mL of the filtrate to 15 mL 
with water R. 

♦Heavy metals (2.4*8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, ♦ 

Loss on drying ( 2.2.32 ) 

Maximum 3.0 per cent, determined on 1,000 g by drying in 
an oven at 105 U C for 2 h, 

Sulfated ash (2.4.14) 

Maximum 0.5 per cent, determined on J.O g. 

ASSAY 

Gas chromatography (2.2.28). 

CAUTION: hydriodk acid and its reaction by-products are highly 
toxic. Perform all steps for preparation of the test and reference 
solutions in a fume cupboard. 

Internal standard solution Dilute 120 pL of toluene R to 10 mL 
with o-xylme R 

Test solution Transfer 50.0 mg of the substance to be 
examined, 50,0 mg of adipk acid R and 2.0 mL of the 
internal standard solution into a suitable 5 mL thick-walled 
reaction vial with a press ore-tight septum-type closure. 
Cautiously add 2,0 mL of hydriodk acid R, immediately close 
the vial tightly and weigh the contents and the vial 
accurately. Shake the vial for 30 s, heat to 125 °C for 
10 min, allow to cool for 2 min, shake again for 30 s and 
heat to 125 C for 10 min. Afterwards allow to cool for 
2 min and repeat shaking and heating for a 3 rd rime. Allow 
the vial to cool for 45 min and reweigh. If the loss is greater 
than 10 mg, discard the mixture and prepare another. 

Use the upper layer. 

Reference solution Transfer 100,0 mg of adipic add R, 4.0 mL 
of the internal standard solution and 4.0 mL of hydriodk 
acid R into a suitable 10 mL thick-walled reaction vial with a 
pressure-tight septum-tvpe closure. Close the vial tightly and 
weigh the vial and contents accurately. Afterwards inject 
50 jiL of iodoethane R through the septum with a syringe, 
weigh the vial again and calculate the mass of iodoethane 
added, by difference. Shake well and allow the layers to 
separate. Use the upper layer. 

Column: 

— material: stainless steel; 

— size: 1 — 5.0 m, 0 = 2 mm; 

— stationary phase ; diatomaceous earth for gas 
chromatography R (150-180 pm) impregnated with 
3 per cent m/m of poly (dimethyl) siloxane R. 

Carrier gas nitrogen for chromatography R. 

Flow rate 15 mL/min. 

Temperature: 

— column: 80 C; 

— injection port and detector. 200 ! C, 

Detection Flame ionisation. 

Injection I pL. 

Relative retention With reference to toluene; 
iodoethane = about 0.6; o-xylene = about 2.3. 

System suitability : reference solution; 

— resolution: minimum 2.0 between the peaks due to 
iodoethane and toluene. 


Calculate the percentage content of ethoxy groups using the 

following expression; 

Qi x x 45,1 x 100 x 100 
2 x Qi x mi x 156.0 x (100 - d) 

Q | = ratio of iodoethane peak area to toluene peak area in 

the chromatogram obtained with the test solution; 

Qi ~ ratio of iodoethane peak area to toluene peak area in 
the chromatogram obtained with the reference 
solution; 

nii ~ mass of the substance to be examined used in the test 
solution, in milligrams; 

ni 2 - mass of iodoethane used in the reference solution, in 
milligrams; 

d - percentage loss on drying, 

LABELLING 

The label states the nominal viscosity in mil li pa sea I seconds 

for a 5 per cent m/m solution. 

_____________ PhEur 

1 This monograph has undergone pharmacopoeia! harmonisation, 

See Chapter 5.8 Phartnaccpoeia! Harmonisation. 


Ethylene Glycol ** % 

Monopalmitostearate ***** 

Ethylene Glycol Monostearate 
(Ph Eur monograph 1421) 

Action and use 

Excipient. 

PhEur _ 

DEFINITION 

Mixture of ethylene glycol mono- and diesters of stearic 
(octadecanoic) and palmitic (hexadecanoic) acids, produced 
from the condensation of ethylene glycol and stearic add 50 
of vegetable or animal origin (see Stearic acid (1474)). 

Content 

Minimum of 50.0 per cent of monoesters, 

CHARACTERS 

Appearance 

White or almost w T hite, waxy solid. 

Solubility 

Practically insoluble in water, soluble in acetone and in hot 
alcohol 

IDENTIFICATION 

A. Melting point (see Tests). 

B. Composition of fatty acids (see Tests), 

C. It complies with the assay (monoesters content). 

TESTS 

Melting point (2.2. IS) 

54 C to 60 6 C. 

Add value (2.5.1) 

Maximum 3.0, determined on 10,0 g. 

Iodine value (2.5.4) 

Maximum 3,0, 

Saponification value (2.5.6) 

170 to 195, determined on 2.0 g. 
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Composition of fatty acids {2.4.22> Method A) 

The fatty add fraction has the following composition: 

— stearic acid : 40.0 per cent to 60.0 per cent* 

— sum of contents of palmitic acid and stearic acid: minimum 
90.0 per cent. 

Free ethylene glycol 

Maximum 5.0 per cent, determined as prescribed under 
Assay. 

Total ash (2.4.16) 

Maximum 0 A per cent, determined on 1.0 g. 

ASSAY 

Size-exclusion chromatography (2.23(f). 

Test solution Into a 15 mL flask, weigh about 0.2 g (w)> to 
the nearest 0.1 mg. Add 5.0 mL of teirahydrvfuran R and 
shake to dissolve. Heat gently, if necessary'. Reweigh the flask 
and calculate the total mass of solvent and substance (Af), 
Reference solutions Into four 15 mL flasks, weigh, to the 
nearest 0.1 mg, about 2.5 mg, 5.0 mg, 10.0 mg and 20.0 mg 
of ethylene glycol R< Add 5.0 mL of letrahydrofumn R and 
shake to dissolve. Weigh the flasks again and calculate the 
concentration of ethylene glycol in milligrams per gram for 
each reference solution. 

Column: 

— size: l = 0.6 m, 0 = 7 mm, 

— stationary phase: styrene-diimrylbenzene copolymer R (particle 
diameter 5 pm and pore size 10 rnn). 

Mobile phase tetrahydrofuran R. 

Flow rate 1 mL/min. 

Detection Differential refract ©meter. 

Injection 40 |iL. 

Relative retention With reference to ethylene glycol: 
diesters = about 0.76, monoesters - about 0.83. 

Limits: 

— free ethylene glycol: from the calibration curve obtained 
with the reference solutions, determine the concentration 
(G) in milligrams per gram in the test solution and 
calculate the percentage content in the substance to be 
examined using the following expression: 

CxM 
m x 10 

— monoesters: calculate the percentage content of monoesters 
using the following expression: 

7Tb *< 100 - d > 

A - area of the peak due to the monoesters, 

B - area of the peak due to the diesters, 

D - percentage content of free ethylene glycol + percentage 
content of free fatty acids which may be determined 
using the following expression: 

I A x 270/ 561.1 
l A = add value. 

STORAGE 

Protected from light. 

_____ PkEv 


Ethylenediamine 

(Ph. Bur, monograph 0716) 



C 2 H % N 2 60.1 107-15*3 

PbB* ___. 

DEFINITION 

Ethane-1,2-diamine. 

Content 

98.0 per cent to 101.0 per cent. 

CHARACTERS 

Appearance 

Clear, colourless or slightly yellow liquid, hygroscopic. 

Solubility 

Miscible with water and with anhydrous ethanol. 

On exposure to air, white fumes are evolved. On heating, it 
evaporates completely, 

IDENTIFICATION 

A. Relative density (2.2.5): 0.895 to 0.905. 

B. Boiling point (2,2.1Z): 116 C to 118 *C. 

C. To 0.2 mL add 0.5 mL of acetic anhydride R. Boil. 

A crystalline mass forms after cooling, which dissolves in 
5 mL of 2-prupanol R with heating. Cool the solution and 
add 5 mL of ether R. If necessary , initiate crystallisation by 
scratching the walls of the test-tube with a glass rod. Filter 
through a sin te red-glass filter (2J.2), wash with several 
portions of ether R and dry at 100-105 'C. The residue melts 
(2,2.14) at 173 C to 177 C 

TESTS 
Solution S 

Mix 10 g with carbon dioxide-free water R and dilute to 
100 mL with the same solvent 

Appearance of solution 

Solution S is clear (2,2.1) and not more intensely coloured 
than the reference solution BY<$ (2, 2,2> Method II). 

Carbonate 

A mixture of 4 mL of solution S and 6 mL of calcium 
hydroxide solution R is not more opalescent than reference 
suspension 0 (2.2.1). 

Chlorides (2.4.4) 

Maximum 100 ppm. 

To 5 mL of solution S add 5 mL of dilute nitric acid R and 
dilute to 15 mi with water R, 

Ammonia and other bases 

Dissolve 1.2 g in 20 mL of ethanol (96 per cent) R and add, 
drop wise with stirring, 4,5 mL of hydrochloric acid R. 
Evaporate to dryness on a water-bath, breaking up any 
resulting cake with a glass rod, and dry at 100-105 C for 
1 h. 1 g of the residue is equivalent to 0,4518 g of CjHs^. 
Calculate the percentage content of C^H^Na: it does not vary' 
by more than 0.5 from the percentage content determined in 
the assay. 

Iron (2,4.9) 

Maximum 10 ppm, determined on solution S, 

Heavy metals ( 2 , 4 . 8 ) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 
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Residue on evaporation 

Maximum 0,3 per cent. 

Evaporate 5.00 g to dryness on a water-bath and dry at 
100“ 105 C for 1 h. The residue weighs a maximum of 
15 mg, 

ASSAY 

Place 25.0 mL of / A1 hydrochloric acid and 0.2 mL of methyl 
red mixed solution R in a flask. Add 0,600 g of the substance 
to be examined. Titrate with 1 M sodium hydroxide until the 
colour changes from violet-red to green. 

1 mL of 1 M hydrochloric add is equivalent to 30.05 mg 
of CaHgNs* 

STORAGE 

In an airtight container, protected from light. 

___ _ ___ PhEw 


Ethylmorphine Hydrochloride 

(PIu Eur , monograph 0491) 


, hgi , 2H*0 



C 1? H 24 C1N0 5s 2H 2 0 385.9 125-30-4 

Action and use 

Opioid receptor agonist; analgesic. 

PhPtF. _______ 

DEFINITION 

7,8 -D idehydro- 4,5a-ep oxy- 3-ethoxy- 17 -me th y l morphinan- 6 3- 
ol hydrochloride dihydrate. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water and in alcohol, insoluble in cyclohexane. 

IDENTIFICATION 

First identification A f D 
Second identification B, C, D 

A. Infrared absorption spectrophotometry (2.2,24). 
Comparison Ph . Eur. reference spectrum of ethylmorphine 
hydrochloride. 

B. In a test-tube, dissolve 0.5 g in 6 mL of water R and add 
15 mL of 0.1 M sodium hydroxide . Scratch the wall of the 
tube with a glass rod. A white, crystalline precipitate is 
formed. Collect the precipitate, wash and dissolve in 20 mL 
of water R heated to 80 C. Filter and cool in iced water. 

The crystals, after drying in vacuo for 12 h, melt (2.2.14) at 
85 X to 89 °C. 

C. To about 10 mg add 1 mL of sulfuric acid R and 0.05 mL 
of ferric ebbtide solution R2. Heat on a water-bath. A blue 
colour develops. Add 0.05 mL of nitric acid R. The colour 
becomes red. 


D. Solution S (see Tests) gives reaction (a) of chlorides 
(23. J), 

TESTS 
Solution S 

Dissolve 0.500 g in carbon dioxide-free watet' R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2A) and not more intensely coloured 
than reference solution BY*, (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0,05 mL of methyl red solution K 
and 0.2 mL of 0.02 M hydrochloric acid , the solution is red. 
Add 0,4 mL of 0.02 M sodium hydroxide, the solution 
becomes yellow. 

Specific optical rotation (2.2, 7) 

-102 to -105 (anhydrous substance), determined on 
solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Reference solution (a) Dilute L0 mL of the test solution to 
25.0 ml with the mobile phase. Dilute 1.0 mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (b) Dissolve 12.5 mg of codeine R m the 
mobile phase and dilute to 5.0 mL with the mobile phase. 
Reference solution (c) Dilute 0.5 mL of reference solution (b) 
to 100.0 mL with the mobile phase. 

Reference solution (d) To 1,0 mL of the test solution, add 
1.0 mL of reference solution (b) and dilute to 50.0 mL with 
the mobile phase. 

Column: 

— size: l = 0,25 m 3 0 = 4.6 mm, 

— stationary phase: cctyhOyl silica gel for chromatography R 
(5 nm), 

— temperature: 30 J C. 

Mobile phase Add 1.25 g of sodium heptanesulfonate R to a 
mixture of 12.5 mL of glacial acetic acid R and 5 mL of a 
20 per cent ViV solution of tnethylamine R in a mixture of 
equal volumes of methanol R and water R . Dilute to 1000 mL 
with water R. To 550 mL of this solution add 450 mL of 
methanol R. 

Flow rate 1 mLAnin. 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

Run time 4 times the retention time of ethylmorphine. 

Relative retention With reference to ethylmorphine (retention 
time - about 6.2 min); impurity B = about 0.7; 
impurity C = about 0.8; impurity' D = about 1.3; 
impurity A - about 2.5* 

System suitability Reference solution (d); 

— resolution: minimum 5 between the peaks due to 
ethylmorphine and impurity C. 

Limits: 

— correction factor for the calculation of content, multiply the 
peak area of impurity D by 0,4, 

— impurities A, B, D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent). 





2017 


Etidronate Disodium 1-943 


— impurity C\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0,5 per cent), 

— arty other impurity: for each impurity, not more than 
0*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.1 per cent), 

— total of impurities other than C: not more than 2 *5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent), 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2.5,12) 

8.0 per cent to 10*0 per cent, determined on 0.250 g* 

Sul fa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 5 mL of 0.01 M hydrochloric 
acid and 30 mL of alcohol R. Carry out a potentiometric 
titration (2,2,20) 7 using 0.1 M sodium hydroxide. Read the 
volume added between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 34.99 mg 
ofC T9 H 24 ClNO, 3 * 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, D. 



A. R = R' - C2H5: 7,8Khdchydro^,53M^oxy-3>6Dc-diethoxy- 
17-methylmorphinan, 

B* R = R' = H; 7,8'didehydro*4 1 5ot-epoxy-17- 
m ethy Im orphinan-3,6ot-di ol (morphi ne), 

C R - CH 3 , R' = H: 7,8^idehydro~4 3 5a-epoxy-3-methoxy- 
17-methylmorphinan-6a-ol (codeine), 



D* 7,8-didehydro-4,5a-epoxy-3^etlioxy-n-methylmorphinan- 
6-one (ethylmorphinone), 

______ Ph Eur 


Etidronate Disodium 

(Fh. Bur monograph 1778) 


o 

HO 

h 3 C 


ONa 
P-OH 
OH 

P“ONa 




O 


*** 


+ 

* 

* 


C 2 H^^20 7 P 2 250.0 7414-83-7 

Action and use 

Bisphosphonate; treatment of osteoporosis; Paget's disease* 

PbEir __ 

DEFINITION 

Disodium dihydrogen (Lhydroxyethylidene)bisphosphonate, 

Content 

98.0 per cent to 102*0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or yellowish, hygroscopic powder* 

Solubility 

Freely soluble in water, practically insoluble in acetone and 
in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2,24). 

Comparison etidronate disodium CRS. 

The transmittance at about 2000 cm" 1 (5 pm) is not less 
than 40 per cent without compensation. 

B* It gives reaction (a) of sodium (2.3.1), 

TESTS 

pH ( 2 . 2 . 3 ) 

4.2 to 5*2. 

Dissolve 1,0 g in carbon dioxidefiree water R and dilute to 
100 mL with the same solvent. 

Impurities A and B 

Liquid chromatography (2,2.29), 

Test solution Dissolve 20.0 mg of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 

Reference solution To 2*0 mL of a 0.3 g/L solution of 
phosphoric acid R add 2.0 mL of a 0*25 g/L solution of 
phosphowm add R and dilute co 50.0 mL with water R, 
Column: 

— she: l - 0*15 m, 0 = 4*6 mm; 

— stationary phase : anion-exchange resin R (5 pm); 

— temperature: 35 °C. 

Mobile phase Mix 0,2 mL of anhydrous formic add R and 
1000 mL of water R ; adjust to pH 3*5 with an 80 g/L 
solution of sodium hydroxide R * 

Flow rate L0 mL/mia. 

Detection Differential refractometer 
Injection 100 pL. 

System suitability: reference solution: 

— resolution: minimum 2*5 between the peaks due to 
impurity A and impurity B. 

Limits; 

— impurities A , B: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with the reference solution {0.5 per cent). 
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Heavy metals (2 *4* 8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 5.0 per cent. 

Dissolve 50.0 mg in a mixture of equal volumes of anhydrous 
acetic acid R and fomtamide R and dilute to 5.0 mL with the 
same mixture of solvents. Use 1.0 mL of the solution. 

ASSAY 

Dissolve 0.100 g in 2 mL of anhydrous formic add R and 
dilute to 50 mL with glacial acetic acid R, Ti irate with 0,1 M 
perchloric add , determining the end-point potentio metric ally 
( 2 . 2 . 20 ), 

1 mL of 0.1 Af perchloric add is equivalent to 12.50 mg 
of 

STORAGE 

In an airtight container. 

IMPURITIES 

Spedfied impurities: A, B, 

A. H 3 P0 4 : phosphoric acid* 

B. HjPOj: phosphorous acid. 

__ PhEv 


Etilefrine Hydrochloride 

(Ph. Eur. monograph 1205) 



C 10 H 16 ClNO a 217.7 943-17-9 

Action and use 

Adrenoceptor agonist. 

Ptik tr__ 

DEFINITION 

(1 /?5)-2-(EthyIamino)-1 -(3-hydroxypheny I) ethanol 
hydrochloride. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white 3 crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, soluble in ethanol (96 per cent), 
practically insoluble in methylene chloride. 

IDENTIFICATION 

First identification B, E 
Second identification A, C, D, E 

A. Melting point (2.2.1 4): 118 °C to 122 °C. 

B. Infrared absorption spectrophotometry (2.2*24). 

Preparation Discs of potassium chloride R. 

Comparison etilefrine hydrochloride CRS . 

C. Thin-layer chromatography (2.2,27). 


Prepare the solutions protected front bright light and develop the 
chromatograms protected from light* 

Test solution Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 25 mg of etilefrine 
hydrochloride CRS in methanol R and dilute to 5 mL with the 
same solvent. 

Reference solution (b) Dissolve 10 mg of phenylephrine 
hydrochloride CRS in 2 mL of reference solution (a) and 
dilute to 10 mL with methanol R. 

Plate TLC silica gel plate R. 

Mobile phase concentrated ammonia R, methanol R, methylene 
chloride R (5:25:70 VfVlV), 

Application 5 pL. 

Development Over a path of 15 cm. 

Drying In a current of warm air. 

Detection Spray with a 10 g/L solution of potassium 
permanganate /?; examine in daylight after 15 min. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. To 0.2 mL of solution S (sec Tests), add 1 mL of 
wafer Jf, 0.1 mL of copper sulfate solution R and l mL of strong 
sodium hydroxide solution R, A blue colour is produced. 

Add 2 mL of ether R and shake. The upper layer is 
colourless. 

B, Dilute t mL of solution S to 10 mL with tvater R. 

The solution gives reaction (a) of chlorides (23. 1). 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R prepared from 
distilled water /? and dilute to 50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. f) and colourless (2.2.2, Method //), 

Acidity or alkalinity 

Dilute 4 mL of solution S to 10 mL with carbon dioxide-free 
water R, Add 0,1 mL of methyl red solution R and 0.2 mL of 
0*01 M sodium hydroxide. The solution is yellow. Not more 
than 0,4 mL of 0.0/ M hydrochloric acid is required to change 
the colour of the indicator to red. 

Optical rotation (2,2.7) 

-0.10' to 4- 0.10% determined on solution $. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 

Test solution Dissolve 50,0 mg of the substance to be 
examined in water R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with water R. Dilute 1,0 mL of this solution to 
50.O mL with water R. 

Reference solution (b) Dissolve 10.0 mg of etilefrine 
impurity} A CRS in water R and dilute to 50,0 mL with the 
same solvent. Dilute 1,0 mL of the solution to 50.0 mL with 
water R. 

Reference solution (c) To 10.0 mL of reference solution (a) 
add 5.0 mL of reference solution (b) and dilute to 20,0 mL 
with water R. 
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Column ; 

— rice: / - 0.25 m, 0 “ 4,6 mm, 

— stationary phase; ocrylsilyl silica gd for chromatography R 
(5 pm). 

Mobile phase Mix 35 volumes of acetonitrile R and 65 volumes 
of a 1.1 %[h solution of sodium laurihulfate R adjusted to 
pH 23 with phosphoric add R. 

Flow rate 1 mL/min, 

Detection Spectrophotometer at 220 mm 
injection 20 pL. 

Run time 5 times the retention time of etilefrine. 

Relative retention With reference to etilefrine (retention 
time = about 9 min): impurity E = about 0.5; 
impurity C = about Q.S; impurity B - about 0.9; 
impurity A - about 1.2; impurity F = about 1.7; 
impurity D = about 4.5. 

suitability: reference solution (c); 
resolution : minimum 2.5 between the peaks due to 
etilefrine and impurity A. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.4 per cent)* 

— impurities B, C* D, E: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), 

— any other impurity; for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.1 per cent)* 

— sum of impurities other than A: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (1 per cent), 

— disregard limit: 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,02 per cent); disregard any peak due to the solvent. 

Sulfates (14JS) 

Maximum 200 ppm, determined on 1 5 mL of solution S, 

Heavy metals (14.8) 

Maximum 20 ppm. 

Dissolve 2,0 g in 20 mL of water R. 12 mL of the solution 
complies with limit test A. Prepare the reference solution 
using lead standard solution (2 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 1.00O g by drying in 
an oven at 105 °C. 

Sulfa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in a mixture of 20 mL of anhydrous acetic 
add R and 50 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric acid , determining the end-point potentiometrieally 
(222®. 

I mL of Q.l M perchloric acid is equivalent to 21.77 mg 
of CioHitdNOj. 

STORAGE 

In an airtight container* protected from light. 

IMPURITIES 

Specified impurities A, B* C, D, E. 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 


acceptance criterion for othcr/unspecifkd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary 1 to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use); F. 



A. R = H: 2-{ethylamino)-l-(3-hydroxyphenyl)ethanone 
(etUefrone), 

D. R = CH 2 -Cf*H 5 : 2-{benzylethyIamino)-l- 
(3-hydroxyphenyI)ethanone (benzyletilefrone)* 



and enantiomer 


B. R = C H 3 : (1 RS) -1 ~(3-hy droxyphe nyl)-2- 
(methylamino)ethanol (phenylephrine), 

C. R = H: ( IRS)-2 -amino-l-(3-hydroxyphenyl)ethanol 
(norfcnefrinc). 


o 



E. L(3-hydroxypheny!)ethanone (3-hydroxyacetophenone), 



F, iV-benzylethanamine (benzylethylamine). 


Ph Fur 


Etodolac 

(Pk Bur. monograph 1422) 



Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 


Preparations 

Etodolac Capsules 
Etodolac Tablets 


PtiEtr - 

DEFINITION 

2-[(lRS)-1,8-Diethyl-1 ,3 > 4,9-tetrahydropyrano[3,4-6]indoH- 
yl] acetic acid. 

Content 

98.0 per cent to 102,0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
ethanol (96 per cent}, 

IDENTIFICATION 

First identification B 
Second identification A t C 

A. Melting point (2.2.14): 144 X to 150 X. 

B. Infrared absorption spectrophotometry (2.2.24). 
Companion etodolac CRS. 

C. Thin-layer chromatography (2*2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve ! 0 mg of etodolac CRS in acetone R 
and dilute to 10 mL with the same solvent. 

Plate TLC silica gel GF 2 ^\ plate R previously activated by 
heating at 105 C for 1 h. 

Place the plate in an unsaturated tank containing a mixture 
of 20 volumes of a 25 g/L solution of ascorbic acid R and 
80 volumes of methanol R. Allow the solution to ascend 1 cm 
above the line of application on the plate* remove the plate 
and allow it to dry for at least 30 min. 

Mobile phase glacial acetic acid R> anhydrous ethanol R> 
toluene R (0.5:30:70 V/VIV). 

Application 10 pL. 

Development 2/3 of the plate. 

Drying In air. 

Detection Examine in ultravdolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in acetonitrile R1 and dilute to 50,0 mL with the 
same solvent. 

Reference solution (a) Dilute l .0 mL of the test solution to 

50.0 mL with acetonitrile Rl. Dilute 1.0 mL of this solution 

to 20*0 mL with acetonitrile RL 

Reference solution (b) Dissolve 4 mg of etodolac 

impurity H CRS in the test solution and dilute to 10 mL with 

the same solution. Dilute 0,5 mL of this solution to 50 mL 

with acetonitrile Rl. 

Reference solution (c) Dissolve 4 mg of etodolac for peak 
identification CRS (containing impurities A, B, C, D, E, F, G, 
H, 1 and K) in 10 mL of acetonitrile RL 
Column: 

- size: l = 0.15 m, 0 - 4.6 mm; 

— stationary* phase: end-capped butylsilyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 35 C. 

Mobile phase: 

— mobile phase A: 0,77 g/L solution of ammonium acetate R; 

— mobile phase B: mobile phase A, acetonitrile Rl 
(10:90 V/V >; 


Time Mobile pha.ie A Mobile phase B 

(min) _ {per «nl V/V) _ (per cent V/V) 

0 - 25 80 + 50 20 + 50 

25 - 42 50 50 

41 - 48 50 + 80 50 + 20 


Flow rate l mL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 5 pL. 

Identification of impurities Use the chromatogram supplied 
with etodolac for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
die peaks due to impurities A, B, C, D, E, F, G a H, I and K. 
Relative retention With reference to etodolac (retention 
time = about 16.7 min): impurity A = about 0.68; 
impurity B = about 0.83; impurity C - about 0.85; 
impurity H — about 1.09; impurity D - about 1.17; 
impurity G = about 1.19; impurity E = about 1.20; 
impurity F - about 1.22; impurity I - about 1.50; 
impurity K = about 2.37, 

System suitability: reference solution (b); 

— resolution: minimum 5,0 between the peaks due to 
etodolac and impurity H, 

Limits: 

- i m purit y C: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); 

— impurities A, B, D f E, F, G, H y L K: for each impurity, 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,2 per cent); 

- unspecified impurities: for each impurity , not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more chan 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides 
Maximum 300 ppm. 

Dissolve 1.0 g of the substance to be examined in 60 mL of 
methanol R, add 10 mL of water R and 20 mL of dilute nitric 
arid R. Titrate with 0.01 M silver nitrate , determining the 
end-point potentiometrically (2.2,20), 

1 mL of 0.01 M silver nitrate is equivalent to 0.3545 mg 
of Cl. 

Heavy metals (2. 4.8) 

Maximum 10 ppm, 

2,0 g complies with test C. Prepare the reference solution 
using 2 mL of kad standard solution (10 ppm Pb) R, 

Water (2.5. 12) 

Maximum 0.5 per cent, determined on 1.00 g. 

Sulfa ted ash ( 2.4.14) 

Maximum 0.1 per cent, determined on l .0 g. 

ASSAY 

Dissolve 0.250 g in 60 mL of methanol R. Titrate with 0.1 M 
xetrabutylammonium hydroxide determining the end-point 
potentiometrically (2.2.20). Carry out a blank titration. 

1 mL of 0. / M tetrabutylammonium hydroxide is equivalent to 
28.74 mg of C 17 H 2l N0 3 . 
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IMPURITIES 

Specified impurities A> B, C, D, E, F, G, H, I, K 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspeciikd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): J, L 


ami fcnamionoer 



A. R1 = H, R2 = CH 2 -CH 3 : 2-[(IJtt)-l-methyl-1,3*4,^- 
tetrahydropyrano[3 J 4’i]indoM-yl]acedc arid (8-desethyl 
etodolac), 

B. R1 = CH 3 , R2 = CH 2 -CH 3 ; 2-[C]i?5)-l-ethyl-8-methyl- 
i ,3,4 3 9-tettahydropyrano[3 } 4-6] indol-1 -yl)acetic acid 
(8-methyl etodolac), 

C. R1 - CH 2 -CH 3 , R2 - CH 3 : 2-[(l/?S)-8-effiyl-l-methyl- 
1 ,3,4,9-teirahydropyrano [3,4-6 J indol-1 -y 1] acetic arid 

(I-methyl etodolac), 

D. Rl = CHfCH,)* R2 = CH 2 -CH 3 : 2-[(l/?5)-l-ethyl-8- 
(1 -methylethyl)-1,3,4,9-tetrahydropyEano [3,4-6] indol-1- 
yl] acetic acid (8-isopropyl etodolac), 

E. Rl = CH 2 -CH 2 -CH 3 , R2 = CH 2 -CH 3 : 2-[(l/?5)“l-ethyl- 
8-propyl-1,3,4,9-tetrahydropyrano[3,4-6] indol-1 -yl]acetic acid 
(8-propyl etodolac), 

F. RI = CH 2 -CH 3i R2 = CH(CH 3 ) 2 : 2-[(l/?5)-8-ethyM- 
(1 -methylethyl)-! ^^jQ-tetrahydropyrano [3,4-6] indol-1- 
yl] acetic add (1-isopropyl etodolac), 

G. Rl = CHt-CH* R2 = CH 2 -CH 2 -CH 3 : 2-[(lftS)-8-cthyl- 
I -propyl-1,3,4,9-tetrahydropyrano [ 3,4-6] ind ol-1 -yl] acetic a rid 
(1-propyl etodolac), 



H. 2-(7-ethyl-1 /f-indol-3-yl)ethanol. 


and ananiiomef 


I, (3RS) -3-f 7-ethyL3-{2-hydroxyethyl)-1 H- indol-2-y 1]-3- 
(7-ethyl-lff-mdol-3-yl)pentanoic acid (etodolac dimer). 




J. R = CH 3 ; (l/?«S)-I,8-diethyl-l-methyl-I,3,4,9- 
tetrahydropyrano [3,4-6] indole (decarboxy etodolac), 

K. R = CH 2 -C0-0-CH 3 : methyl 2-[(lRS)-l,8-diethyl- 

1,3,4,9-tetrahydropyrano [3,4-6]indol-1 -yl] acetate (etodolac 
methyl ester). 



L. (EZ)-3~[7-ethy 1-3-(2-hydroxyethyl)-1 //-indol-2-yl]pent-3- 
enoic acid. 


Ph Eur 


Etofenamate 

(Ph, Eur. monograph 1513) 



CjsH^F^NK^ 369*4 3054M7-9 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

PfiEa ___ 

DEFINmON 

2-{2-Hydroxyethoxy)ethyl 2-[[3- 
(trifluor omethy I) p heny l] amino] benzoate. 

Content 

98.5 per cent 10 101.5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Yellowish, viscous liquid, 

Solubility 

Practically insoluble in water, miscible with ethanol 
(96 per cent) and with ethyl acetate. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison etofenamate CRS. 

[Reparation Films. 

TESTS 

Appearance 

The substance to be examined is dear (2.2. 1) and not more 
intensely coloured than reference solution GYj (2.22, 

Method II). 

Impurity' F 

Gas chromatography (2.2.28). 

Internal standard tetradecam R. 

Solution A Dissolve 6.0 mg of tetradecam R in hexane R and 
dilute to 10.0 mL with the same solvent. 

Solution B To 6.0 mg of diethyknc glycol R in a 10 mL 
volumetric flask add 3 mL of N-niethyltrimethylsilyl- 
trifluoroacemmide R and heat for 30 min at 50 C. After 
cooling dilute to 10.0 mL with N-methyltmnethylsHyl- 
trifluoroacetamide R . 
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Test solution To 0.200 g of the substance to be examined add 
10 jiL of solution A. Add 2 mL of N-tnethyltrimethylsifyL 
irifluoroacetamide R and heat for 30 min at 50 C* 

Reference solution To 2*0 mL of N-methylirimethylsifyl- 
trifluoroacetamide R add 10 pL of solution A and 10 jiL of 
solution B, 

Column : 

— size: l = 25 m 3 0 = 0,20 mm; 

— stationary! phase: poly (dimethyl) (diphenyl) siloxane R (film 
thickness 0.33 pm). 

Carrier gas hydrogen for chromatography R> 

Flow rale 0*9 mLmin, 

Temperature: 



Time 

(min) 

Temperature 

ro 

Rate 

t'C/mlnJ 

Column 

0- 13 

60 + ISO 

7 


13 - 19 

150 -> 300 

25 


19 - 34 

300 


Injection port 


150 


Detector 


300 



Detection Flame ionisation. 

Injection 0*2 |xL, 

Limit: 

— impurity F: maximum 0* 1 per cent. 

Related substances 

Liquid chromatography (2.2*29). 

Solvent mixture water K, methanol R (40:60 VIV). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 30 mL of methanol R and dilute to 50.0 mL 
with water R. 

Reference solution (a) Dissolve 10.0 mg of etofenamate 
impurity G CRS in methanol R and dilute to 20.0 mL with 
the same solvent* Dilute 0*2 mL of the solution to 50*0 mL 
with the solvent mixture* 

Reference solution (b) Dilute 0*2 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) To 5,0 mL of reference solution (a), add 
5,0 mL of reference solution (b). 

Reference solution (d) Dissolve 10.0 mg of etofenamate for peak 
identification CRS (containing impurities A, B, C, D and E) 
in 6*0 mL of methanol R and dilute to 10,0 mL with water R, 
Column: 

— size: l = 0*10 m, 0 - 4.0 mm; 

— stationary phase: end-capped octadecy'lsilyi silica gel for 
chromatography R (3 pm); 

— temperature: 40 °C* 

Mobile phase: 

— mobile phase A: dissolve 1,3 g of ammonium phosphate R 
and 4.0 g of tetrabutylammonium hydroxide R in 900 mL of 
water R, adjust to pH 8.0 with dilute phosphoric acid R and 
dilute to 1000 mL with water i?; 

— mobile phase B: methanol R\ 

Flow rate 1*2 ml/min , 

Detection Spectrophotometer at 286 nm. 

Injection 20 pL* 

Identification of impurities Use the chromatogram supplied 
with etofenamate for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities A, B, C, D and E; 


use the chromatogram obtained with reference solution (a) to 
identify the peak due to impurity G. 

Relative retention With reference to etofenamate (retention 
time = about 13 min): impurity A - about 0*2; 
impurity C = about 0.7; impurity G = about 0.85; 
impurity E = about 1.5; impurity B - about 1*6; 
impurity D — about 1,7* 

System suitability: reference solution (c): 

— resolution: minimum 2.3 between the peaks due to 
impurity G and etofenamate* 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 0.62; 
impurity C = 0.45; impurity D = 0,77; 

— impitrity D: not more than 2*5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0*5 per cent); 

— impurity A : not more than 1,25 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.25 per cent); 

— impurities B, C, E: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
w r ith reference solution (b) (0,2 per cent); 

— impurity G: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*2 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*10 per cent); 

— total: nor more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.2 per cent); 

— disregard limit: 0*25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Heavy metals (2.4.8) 

Maximum 10 ppm, 

2,0 g complies with test C* Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R> 

Water (2*5*/2) 

Maximum 0.5 per cent, determined on 1.00 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

To 3*000 g add 20 mL of 2-propanol R and 20.0 mL of / M 
sodium hydroxide and heat under reflux for 2 h. Add 0* 1 mL 
of bromothymol blue solution RL Titrate after cooling with / M 
hydrochloric acid until the colour disappears* Carry out a 
blank titration. 

1 mL of / Af sodium hydroxide is equivalent to 0.3694 g of 

c 18 h 18 f^o 4 * 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G 



A* 2-[[3-(mftuoromethy 1)phenyl] amino]benzoic arid 
(flufenamic acid), 
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B* butyl 2-[[3-(trifluoromethyl)phenyl]ainino]benzoate (butyl 
fiufcnamate). 



C, JV-pheny 1-3- (trifluoro me th yI) aniline, 

O O 



D, 2 J 2'-oxybis(ethy!ene) bis{2-||3- 
(trifiuorom ethyl )pheny l] amino] benzoa te], 


o 



E. 2-(2-bu toxyethoxy) ethyl 2-[[3- 
(trifl uorom eth yl )phcny l] amino] benzoa cc, 


F. 2,2'-oxydieihanol, 



G< 2-hydroxyechyl 2-[[3- 
(trifhioromeihyl) phenyl] amino] benzoate. 

_ PhEur 


Etomidate 

(Ph. Eur. monograph 1514) 


C N H| fc N 2 02 



244.3 


Action and use 

Intravenous general anaesthetic. 


33125 - 97-2 


PhEuf^ ___.________ 

DEFINITION 

Ethyl 1-[(I/?)-! -phenylethyl]* 1 //-imidazole- 5-carboxylate. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent) and in methylene chloride, 

mp 

About 68 “C. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison etomidate CRS , 

B. Specific optical rotation (see Tests), 

TESTS 
Solution S 

Dissolve 0.25 g in anhydrous ethanol R and dilute to 25.0 mL 
with the same solvent. 

Appearance of solution 

Solution S is clear (2.2, /) and colourless (2,2.2, Method IT). 

Specific optical rotation ( 2.2.7) 

+ 67 to 4- 70 (dried substance), determined on solution S, 

Related substances 

liquid chromatography (2.2,29). 

Solvent mixture anhydrous ethanol /?, water R (50:50 VtV), 

Test solution Dissolve 0.100 g of the substance to be 
examined in the solvent mixture and dilute to 10,0 mLwith 
the solvent mixture. 

Reference solution (a) Dissolve 5.0 mg of etomidate CRS and 
5,0 mg of etomidate impurity B CRS in the solvent mixture, 
then dilute to 250.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 5,0 mL of this 
solution to 25,0 mL with the solvent mixture- 
Column: 

— size, 1= 0,1 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gd for chromatography R 
(3 pm). 

Mobile phase : 

— mobile phase A: 5 g/L solution of ammonium carbonate R; 

— mobile phase B: acetonitrile R ; 
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Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-5 

90+30 

10 + 70 

5 -6 

30+10 

70+90 

6 - 10 

10 

90 


Flow raw 2.0 mL/min. 

Detection Spectrophotometer at 235 run. 

Injection 10 gL. 

Retention time Impurity B = about 4.5 min; 
etomidate = about 5.0 min. 

System suitability: reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
impurity B and etomidate; if necessary, adjust the 
concentration of ammonium carbonate in the mobile 
phase or the time programme of the linear gradient. 

Limits: 

■— impurities A> B, C: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0,2 per cent); 

— total: not more than 1 .5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent); 

— disregard limit. 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2,2,32) 

Maximum 0.5 per cent* determined on 1,000 g by drying 
in vacuo at 40 4 C for 4 h. 

Sulfate d ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0.200 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R+ 
Titrate with 0 1 M perchloric add using 0.2 mL of 
naphtholbenzein solution R as indicator, 

1 mL of 0A M perchloric acid is equivalent to 24,43 mg 
of C 14 H 1 &N 2 O 2 , 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B> C 


and enantiomer 



A. R = H: 1 - [ ( 1 RS) -1 -phenylethy 1 ] - 1 H -im idazol e-5- 
carboxylic arid* 

B> R = CH 3 : methyl I-[(l/?5)-l-phenylethyl]*I/f“imidazole- 
5-carboxylate (metomidate)* 

C. R - CH(CHj) 2 : 1-metbylethyl 1 -((1J?5)-1 -phenylethyl]- 
1 //-imidazole- 5-ca rboxylate. 

. ____ Pti&r 


Etoposide 

(Ph Eur monograph 0823) 


* * * 


★ 

* , 


* 

* 



588.6 33419-42-0 

Action and use 

Inhibitor of DNA topoisomerase type II; cytotoxic. 

Preparations 

Etoposide Capsules 
Etoposide Infusion 

PhEur„ _____ 

DEFINITION 

(5 R, 5aJ?, 8 aJ?,95) -9- [ [ 4, 6 - O [ (R) -Ethylidene ] - p-o- 
glucopyr anosy 1] oxy ] -5- (4-hydroxy- 3,5 -dimcthoxyphenyl)* 
5,8,8a s 9-retrahydroisobenzofuro [5, 6 -/] [ 1 ,3]benzodioxol- 
6(5a//)-one. 

Content 

98,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder* slightly 
hygroscopic. 

Solubility 

Practically insoluble in water* sparingly soluble in methanol, 
slightly soluble in ethanol 96 per cent and in methylene 
chloride. 

IDENTIFICATION 

First identification A , B 
Second identification C t D 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2,2,2-f). 

Comparison etoposide CRS. 

C. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in a mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 2 mL with the same 
mixture of solvents. 

Reference solution Dissolve 1 0 mg of etoposide CRS in a 
mixture of 1 volume of methanol R and 9 volumes of 
methylene chloride R and dilute to 2 mL with the same 
mixture of solvents. 

Plate silica gel H R as the coating substance. 

Mobile phase water R, glacial acetic acid R t acetone /?, methylene 
chloride R (1,5:8:20:100 VtVIV/V). 

Application 5 jiL as bands of 10 mm. 

Development Immediately, over 6/7 of the plate. 

Drying In a current of warm air for 5 min, 

Detection Spray with a mixture of 1 volume of sulfuric acid R 
and 9 volumes of ethanol (96 per cent) R and heat at 140 'C 
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for 15 min. Cover the plate immediately with a glass plate of 
the same size. Examine in daylight. 

Rest (its The principal zone in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal zone in the chromatogram obtained with the 
reference solution. 

D. In a test-tube dissolve about 5 mg in 5 mL of glacial acetic 
acid R and add 0.05 mL of ferric chloride solution RL Mix and 
cautiously add 2 mL of sulfuric acid R. Avoid mixing the 2 
layers. Allow to stand for about 30 mini a pink to reddish- 
brown ring develops at the interface and the upper layer is 
yellow. 

TESTS 

Appearance of solution 

The solution is clear (2.2./) and not more intensely coloured 
than reference solution Y h or BY 6 (Z2.2, Method II). 

Dissolve 0.6 g in a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 20 mL with 
the same mixture of solvents. 

Specific optical rotation (2.2. 7 ) 

-114 to -106 (anhydrous substance). 

Dissolve 50,0 mg in a mixture of 1 volume of methanol R and 
9 volumes of methylene chloride R and dilute to 10,0 mL with 
the same mixture of solvents. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Mobile phase A, mobile phase B (50:50 VlV). 
Test solution (a) Dissolve 40 mg of the substance to be 
examined in the solvent mixture and dilute to 10.0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 4 mg of etoposide for system 
suitability CRS (containing impurities B, C, D, E, N and O) 
in 1.0 mL of the solvent mixture. 

Reference solution (c) Dissolve 50.0 mg of etoposide CRS in the 
solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Column: 

— size: l - 0.125 m, 0 = 4.6 mm; 

— stationary phase : octadccyhilyl silica gel for chromatography R 
(5 pm); 

-— temperature: 40 a C- 
Mobile phase: 

— mobile phase A: anhydrous formic add /?, methylamim R> 
zmerR (1:1:998 VlV/V ); 

— mobile phase B: anhydrous formic add R y trieihylamine R y 
acetonitrile R (1:1:998 VlVlV); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(percent V/V) 

0 - 7 

75 

25 

7 - 23 

75 * 27 

25*73 


Flow rate l mL min. 

Detection Spectrophotometer at 285 nm. 

Injection 10 pL of test solution (a) and reference solutions (a) 
and (b). 


Identification of impurities Use the chromatogram supplied 
with etoposide for systetn suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities B, G, D> E, N and O. 

Relative retention With reference to etoposide (retention 
time = about 5 min): impurity D = about 0.4; 
impurity E = about 0.8; impurity C = about LI; 
impurity B = about 1.2; impurity N = about 3,3; 
impurity O = about 4.2, 

System suitability: reference solution (b): 

— peak-io-valley ratio: minimum 2.0, where H p = height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
etoposide; and minimum 3.0, where H p — height above 
the baseline of the peak due to impurity B and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity C* 

Limits : 

— correction factor, for the calculation of content, multiply the 
peak area of impurity O by 1.7; 

— impurities B, C, D, E 3 N: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— impurity O: not more than L5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (LO per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent); disregard any peak due to the solvent, 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

0.5 g complies with test G. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Water ( 2.5.12) 

Maximum 6.0 per cent, determined on 0.250 g. 

Sulfaced ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (c). 

System suitability: 

— repeatability : maximum relative standard deviation of 

1.0 per cent after 6 injections of reference solution (c). 
Calculate the percentage content of C9 qH 32 0 ( j from the 
declared content of etoposide CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities B, C, D, £, N, O 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
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(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, F, 
G, H, t, % K f L* M f P f Q R. 



A, (5/?,5aif58ai?,9S)-5-[4-U(benzyloxy)carbQnyl]oxy] -3,5- 
dimcthoxyphenyl]-9- [ [4,6-^{(/f)Hithylidene]-[3-D- 
glucopyranosy]]oxy]-5,8,8a,9-tctrahydroi5obenzofuro[5,6- 
f\ 11 3]benzodi oxol-6 (5a/f) -one 
(4 f ‘Carbobcn2oyloxyethylidcnc-lignan P), 



B, (5i?,5a5,8aJ?,9S)-9-1 [4,6-0-[(i?) -eth ylidcne]-|3 -d- 
glucopyranosy 1] oxy ] -5- (4-hy djoxy-3,5-dimefhoxyph en yt) - 
5, 8,8a,9- tetrahydroisobenzofuro 15 >6-/) [ 1,3] benzodioxol - 
6(5a/f)-one (picrocthylidcnc-lignan P; cti-etoposide), 


C (5/f, 5a/?, 8ai?,9.$)-9- [ [4,6-0- [(/?)-ethylidcneH-t>- 
gJuccpyranosy l] oxy ] - 5-(4-hy dmxy-3,5-dimethoxyphenyJ }- 
5 ,8,Sa,9-tctrahytiroisobcnzofiiro [5,6-^] [1,3] benzodioxo I - 
6{5aff)-one (n-etoposide). 



D, (5K, 5aif, 8a/f,9S)-9-{p-D-gtucopvranosy taxy )-5- 
(4-hyd roxy- 3,5 -dimethoxyphenyi)-5,8,8a, 9* 
tetrahy dm isobenzofuro-[ 5 >6-f\ [ 1,3] benzodioxol-6 (5 a/f)-one 
(lignan P), 



E. (5i? P 5ai?,8aif I 9S)-9-hydi03cy-5-{4-hydrox>-3,5- 
dimeihoxyphcnyl)-5,S, 8a ,9-tetrahydroisobenzofun> [ 5,6- 
f\ [1,3] benzodioxol-6 (5a//)-one 
(4 f “desmethy Icpipod ophy Ho toxin), 



F. {^H^aif^aK^^-H^ti-ai^-ethyiidene]-^ 
g]ucopyranosy]]oxy]-5-[4-[(phenaxyaeetyl)oxy]-3,5- 
dimethoxypheny l ] -5,8,8a ,9-tctrahydro]$oben2ofuro [5,6- 
f\ [ t ,3] benzodioxol-6 (5a/f)-one £4 '-phenoxyacetyletoposide), 



G. C5/f3aif,8a/f,95)-5-[4-[[(benzy]oxy)carboiiyl]oxy'|-33‘ 
dimethoxyphenyl] -9-( [4,6-0-1 (if)-ethylidene] -2,3-di-O- 
formy l- p-o-glucopyranosyl ] oxy] - 5,8,8a,9- 
tetrahydroisobenzoiijrolSiti-,/] [ 13] benzodioxol-6 (5 a//)-one 
(4 '-carbobenzoybxydiformyleihy ti dene-lignan P), 



H« (5J?,5aif 1 8ai? J 95)-9-ethoxy-5-C4-hydrox>'-3,5- 
dimethoxyphenyl)-5,8, 8a ,9-tetrah ydro isobenzofuro- [5,6- 
f\ [13] benzodtoxoi-6{5a//) -one (4'- Odesmethyl-1 - O 
ethyiepipodophyl io toxin), 



I. (5if,5aif,8fl/f,9S)-9-|[4,6-0-t(R)-ethylidene]*p-[> 
glucop yra nosy I ] oxy ] -5-( 3,4,5 -irimethoxyphe ny 1) -5,8,8 a, 9- 
tetrahydroisobenzoftjro [5,6-y) [1,3]benzoctioxol-6(5a/f)-one 
(4-Omethylcthyltdcne-lignan P), 
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J. (5/?, 5&fl, 8&R>9S)-5 -(4-hy droxy-3 3 5 -dim ethoxy phenyl)-9- 
meth oxy-5,8, 8a,9-teixahydrotsoberizofijr o- [5,6- 
j\ [ i ,3]benzodioxoi-6(5a/f)-one {4-Q^desmethyM-O 
me thy] epipodophy] lot oxin), 


O. (5/f,5ai?,8ai?,95)-9-[[2,3-bis-O-(dichioroacetyl)-4,6-0- 
[ (5) -ethy lidene] -P-L-glucopyran osyl] oxy] -5- (4-hydroxy- 3,5- 
d imcthoxypbenyI)-5,8,8a ,9 -te tr ahy droisobcnzofuro [5,6- 
y] [ 1 j 3 ] benzo dioxol - 6 (5ai/)-one j 



K. 9,9 '-oxybis [(5if,5ai? ) 8aK } 9*S)-5-(4-hydroxy-3 J 5- 
dimethoxyphcnyl}- 5 ,8 ,8a,9 -te trahyd roi sobenzofuro- [5,6* 
fl [I,3]benzodioxGl-6(5aJJ)-one] (di-4'-0- 
desmethylepipodophyltatoxin), 





P. 9-hydroxy-5*(4-hydroxy-3,5- 

dim cthox>phenyl)isobenzofuro [5,6-y] [1,3]benzodioxo)-6(8/i}- 
one. 


L. (5/?,5aJ?,8ai?j9i?)-9-hydroxy-5-(4-hydrox> r -3,5- 
dimethoxypheny I) -5 ,B, 8a,9 -te trahvdroisobenzofu ro [5,6- 
j\ [ 1,3] b enzodioxol-6 (5a/f) -one (4 '-O- 
d es methy Ipodophy llotoxin) j 


Q. 5-(4-hydroxy-3,5 -dimethoxypheny ]) i sobe nzofuro [ 5,6- 
fi [1 3]benzodioxol-6(8/fi-one, 


M. (5/fj 5ai?, 8aJ?j9i?) -9-hydroxv- 5-( 3,4 * 3-trim ethoxyp heny 1) - 
5,8,8a,9-tetrahydroisobenzofuro [5,6-/] [ 1,3]benzodioxoh 
6(5af/)-one (podophyllotoxin). 


R. (Si?, 5aJ?, 8ai?,95)-9- [ [4,6-0- [(J?) -ethylidene] -P-D- 
glucopy ranosy I] oxy J-5-[4-[[(5/?, 5ai?, Bai?, 9/2)-5-(4-hydr oxy- 
3,5n3ime thoxyphenyl) -6-oxo-5, 5 a, 638 , 8 a, 9 - 
hexahydroifiobenzofiiro[5,6-y] |! ,3]benzQdioxol-9-yl]oxy]-3,5- 
d imethoxypheny] ] -5,8,8 a ,9-tctrahy droisobenzofu ro [5,6- 

j\ [1,3]benzodioxol-6(5a/0"One. 

___ PtiEur 


N. ( 3 J?, 5a R t 8aj?,95HM[4,6-0- [(R )-cthy lidene] -p-D- 
glucopyranosyl] oxy] -5 -[4- [[{ 5R , 5a/f, Sai?, 9 S) ~5-{4-hydroxy- 
3,5 -dimethoxypheny l)-6-oxo-5, 5 a, 63 S, 8 a, 9 - 
hexahydroisobenzofuro[5,6-./] f 1,3]benzodioxol-9-yl]oxy] 3,5- 
d imethoxyphenyl] -5,8,8 a,9-tetrahy droisobenzofuro- [5,6- 
j\ [1,3]benzodioxoh6(5a/J)-one. 
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Etynodiol Diacetate 



CH 


C m H„0 4 384.5 297-76-7 

Action and use 

Progestogen. 

Preparations 

Etynodiol Tablets 

DEFINITION 

Etynodiol Diacetatc is 19-noM7a*pmgn-4-en-20-yne- 
3fJ> \ TfTdiyi diacetate. It contains not less than 97.0% and 
not more than 102 . 0 % of calculated with 

reference to the dried substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Very slightly soluble in fearer, freely soluble in ether, soluble 
in ethanol (96%), 

IDENTIFICATION 

A. The light absorption* Appendix II B, in the range 220 to 
350 nm of the solution obtained in the test for Light 
absorption exhibits a maximum only at 236 nm and 
shoulders at 229 and 243 nm. 

B. The infrared absorption spectrum, Appendix II A 3 is 
concordant with the reference spectrum of etynodiol di acetate 
(RS 138). 

C. Yields the reaction characteristic of acetyl groups, 

Appendix VI. 

TESTS 

Light absorption 

Dissolve 50 mg in sufficient methanol to produce 50 mL 
(solution A). To 10 mL of solution A add 40 mL of methanol 
and a mixture of 3 mL of hydrochloric add and 2 mL of 
water. , mix and boil on a water bath for exactly 10 minutes. 
Cool, dilute to 100 mL with methanol and dilute 10 mL of 
the solution to 100 mL with methanol The absorbance of the 
resulting solution at the maximum at 236 nm. 

Appendix II B, is 0.47 to 0.50, calculated with reference to 
the dried substance, using in the reference cell a solution 
prepared by diluting 1 mL of solution A to 100 mL with 
methanol 

Melting point 

126 to 131, Appendix V A. 

Specific optica] rotation 

In a 1 % w/v solution in chloroform, -70 to 76, 

Appendix V F, calculated with reference to the dried 
substance. 

Conjugated compounds 

Absorbance of a 0.050% w/v solution in methanol at 236 nm, 
not more than 0.47, calculated with reference to the dried 
substance, Appendix IT B. 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
0.5% of its weight. Use 1 g. 


Sulfated ash 

Not more than 0 . 1 %, Appendix IX A. 

ASSAY 

Dissolve 0.2 g in 40 mL of tetrahydrofuran, add 10 mL of a 
10 % w/v solution of silver nitrate and titrate with 0.1 m sodium 
hydroxide VS , determining the end point potentiometrically. 
Each mL of 0.1 m sodium hydroxide VS is equivalent to 
38,45 mg of C 24 H 32 O 4 , 

STORAGE 

Etynodiol Di acetate should be protected from light. 


Eugenof 

(Ph. Eur , monograph 1100) 



* 




C l 0 H 12 O 3 164.2 97-53*0 

PftEur. _„____ 

DEFINITION 

2-Methoxy-4- (prop -2 -eny 1) phen ol . 

CHARACTERS 

Appearance 

Colourless or pale yellow, clear liquid, darkening on exposure 
to air. 

It has a strong odour of dove. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(70 per cent ViV) s practically insoluble in glycerol, miscible 
with ethanol (96 per cent), with glacial acetic acid, with 
methylene chloride and w'ith fatty oils, 

IDENTIFICATION 

First identification B. 

Second identification A, C, D. 

A. Refractive index (sec Tests). 

B. Infrared absorption spectrophotometry (2.2*24). 

Comparison eugend CRS. 

C. Thin-layer chromatography (2,2*27), 

Test solution Dissolve 50 pL of the substance to be examined 
in ethanol (96 per cent) R and dilute to 25 mL with the same 
solvent. 

Reference solution Dissolve 50 pL of eugenol CRS in ethanol 
(96 per cent) R and dilute to 25 mL with the same solvent, 
Plate TLC silica gel F 254 plate R. 

Mobile phase ethyl acetate R, toluene R {10:90 VlV). 

Application 5 pL. 

Development Over a path of 15 cm. 

Dtying In a cunent of cold air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the dtromatogram obtained with the 
reference solution. 

Detection B Spray with anisaldehyde solution R and he&t at 
100-105 C for 10 min. 
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Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour and size to 
the principal spot in the chromatogram obtained with the 
reference solution, 

D. Dissolve 0.05 mL in 2 mL of ethanol (96 per cent) R and 
add 0,1 mL of ferric chloride solution Rl. A dark green colour 
is produced which changes to yellowish-green within 10 min. 

TESTS 

Relative density (2.2.5) 

1,066 to L070. 

Refractive index (2.2.6) 

1.540 to L542. 

Dimeric and oligomeric compounds 

Dissolve 0.150 g in anhydrous ethanol R and dilute to 
1 00.0 mL with the same solvent. The absorbance (2.2.25) of 
the solution at 330 nm is not greater than 0.25, 

Related substances 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution Dissolve 1.00 g of the substance to be examined 
in anhydrous ethanol R and dilute to 5.0 mL with the same 
solvent. 

Reference solution (a) Dilute 1 ,0 mL of the test solution to 
1 00.0 mL with anhydrous ethanol R. 

Reference solution (b) Dissolve 50 mg of vanillin R 
(impurity H) in 1 mL of the test solution and dilute to 5 mL 
with anhydrous ethanol R. 

Column: 

— material ; fused silica; 

— size: l - 30 m, 0 = 0.25 mm; 

— stanonaiy phase ; polymethylpkenylsiloxane R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R. 

Flow rate 1 mLmin. 

Split ratio 1:40. 

Temperature: 



Tune 

(min]i 

Temperature 

ro 

Column 

0 - 2 

so 


2-27 

SO 4 280 


27 * 47 

280 

Injection port 


250 

Detector 


280 


Detection Flame ionisation. 

Injection 1 |iL. 

Sy 5 fe»f suitability: reference solution (b): 

— relative retention with reference to eugenol: 
impurity H - minimum 1 , 1 . 

Limits: 

— any impurity, for each impurity, maximum 0.5 per cent; 

— sum of impurities with a relative retention greater than 2.0 
with reference to eugenol: maximum 1 0 per cent; 

— total: maximum 3,0 per cent; 

— disregard limit: 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Hydrocarbons 

Dissolve 1 mL in 5 mL of dilute sodium hydroxide solution R 

and add 30 mL of water R in a stoppered test-tube. 


Examined immediately, the solution is yellow and dear 

(2.2* i). 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1 .0 g. 

STORAGE 

In a well-filled container, protected from light. 

IMPURITIES 


A. {1 -4 s 11,1 1 -mmethyl- 8 - 

methylcnebicyclo [7.2.0]undec-4-ene (p-caryophyllene), 


B. (!£,4E,8£)-2,6,6,9-tetxamethylc\ r doundeca-1,4,8-triene 
(ot-humulene, a-caryophyliene). 


C. (1 /?, 41 OS) - 4 , 12,12 -irimethy 1 -9-m ethyl ene- 5 - 
oxatricyclo[ 8 . 2 . 0 . 0 4,6 ]dodecane (p-caryophyllene oxide). 



D. Rl = H, R2 = H, R3 = CH 2 -CH=CH 2 : 4*(prop-2- 
enyl)phenol, 

E. Rl = CH 3 , R2 = OCH 3 , R3 = CK r CH=CH 2 : 

1,2-dimethoxy-4-(prop-2-enyl)benzene (eugenol methyl 
ether), 

F. Rl = H, R2 = OCH 3) R3 = CH=CH-CH* ( cis ): 
2-methoxy-4- [ (Z) -prop-1 -eny 1] phenol (ris-isoeugenol), 

G. Rl = H, R2 = OCH 3 , R3 = CH=CH-CH 3 (mins): 
2-methoxy^-[(E)-prop-1 -enyl] phenol (mam-isoeugenol), 

H. Rl = H, R2 = OCH 3j R3 - CHO: 4-hydroxy-3- 
methoxybenzaldehyde (vanillin), 

I. Rl = CO-CHj, R2 e OCHj, R3 = CH 2 -CH=CH 2 : 

2- methoxy~4-(prop-2-enyl) phenyl acetate (acetyleugenol), 

J. K1 = H, R2 - OCHjj R3 - CO-CH=CH 2 : l-(4-hydroxy- 

3- methoxyphenyl)prop-2-cnone, 

K. Rl = H, R2 = OCH*, R3 = CH^CH-CHO: (£)-3- 
(4-hydroxy- 3 -mcthoxyphenyl)prop-2-en al (tra ns-conifery 1 
aldehyde), 
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CH 3 0OH* 


L. 2 -m ethoxy-4- [ 3-methy 1-5- (prop- 2 -cnyl)-2,3- 
dihydrobcn 2 ofuiiin- 2 -yI] phenol (dehydrodi-isocugenol), 



M. 3j3 f -dimethoxy-5,5 '■-bis(prop- 2 -enyl)biphenyl- 2,2 '-diol 
(dehydrodieugcnol), 

N. O. 

2 further unknown dimeric compounds, 



P. toluene. 


*>£if 


Unsaponifiable mutter (2.5, 7) 

Maximum 2,5 per cent, determined on 5.0 g. 

Alkaline impurities (2.4.19) 

It complies with the test. 

Composition of fatty acids (2.4.22, Method A) 

Use the mixture of calibrating substances in Table 2.4.22.-3. 
Composition of the fauy-add fraction of the ad: 

— saturated fatty odds of chain length less than C,* maximum 
0,3 per cent; 

— palmitic add: 4,0 per cent to 10,0 per cent; 

— stearic aad: 1.0 per cent to 4,0 per cent; 

— oleic add : 5.0 per cent to 12,0 per cent; 

— linolek add: 65.0 per cent to 85,0 per cent; 

— gammadmolenk add: 7,0 per cent to 14.0 per cent; 

— alpha-linoknk add: maximum 0.5 per cent. 

Brassicasterot (2.4.23) 

Maximum 0,3 per cent in the sterol fraction of the oil. 

Water (2.532) 

Maximum 0.1 per cent, determined on LOO g. 

STORAGE 

Under an inert gas, in a well-filled, airtight container, 
protected from light. 

LABELLING 

The label states, where applicable, that the oil is suitable for 
use in the manufacture of parenteral preparations, 

_ Phte 


Refined Evening Primrose Oil 

(Ph. Eur. monograph 2104) 

PhPtr __ 

DEFINITION 

Fatty oil obtained from seeds of Oenothera biennis L. 
or Oenothera lamarchiana L by extraction and/or expression. 
It is then refined. A suitable antioxidant may be added. 

CHARACTERS 

Appearance 

Clear, light yellow or yellow liquid. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent), 
miscible with light petroleum (bp: 40-60 C). 

Relative density 
About 0.923, 

Refractive index 

About 1,478, 

IDENTIFICATION 

First identification B 
Second identification A 

A. Identification of fatty oils by thin-layer chromatography 
(23.2). 

Results The chromatojpam obtained is similar to the 
corresponding chromatogram shown in Figure 2.3.2.-L 

B, Composition of fatty acids (see Tests). 

TESTS 

Acid value (2,5. /) 

Maximum 0.5, or maximum 0.3 if intended for use in the 
manufacture of parenteral preparations. 

Peroxide value (2.5.5, Method A) 

Maximum 10.0, or maximum 5.0 if intended for use in the 
manufacture of parenteral preparations. 


♦ 

* 

Exemestane 


(Ph. Eur ; monograph 2766) 



Ca>H*,0 3 296,4 107868-303 

Action and use 

Aromatase inhibitor, treatment of breast carcinoma 

PhEtr _ 

DEFINITION 

6 -Methy lideneandrosta- 1 ,4-dien e- 3,17 -d ione. 

Content 

98,0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in methanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison exemestane CRS , 
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TESTS 

Specific optica] rotation {2.2.7) 

+■ 290 to + 298 (dried substance). 

Dissolve 0,250 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2,2.29), Store the solutions protected 
from light. 

Solvent mixture water R t acetonitrile R (25:75 V!V). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 5 mg of exemestane for system 
suitability CRS (containing impurity G) in the solvent mixture 
and dilute to 5.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 25.0 mg of exemestane CRS in 
the solvent mixture and dilute to 25.0 mL with the solvent 
mixture. 

Column: 

— size: I = 0.25 m,0 = 4.6 mm; 

— stationary phase: end-capped polar-embedded octadecytsdyl 
amorphous organosiliea polymer R ( 3.5 pm); 

— temperature: 40 C. 

Mobile phase: 

— mobile phase A: water K; 

— mobile phase B: acetonitrile R; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0- S 

75 

25 

5-35 

75* 55 

25*45 

35-45 

55*5 

45*95 

45 - 50 

5 

95 


Flow rate 1.2 ml / min 

Detection Spectrophotometer at 247 nm, 

Injection 10 pL of the test solution and reference solutions (a) 
and (b). 

Identification of itnpurities Use the chromatogram supplied 
with exemestane for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity G. 

Relative retention With reference to exemestane (retention 
time = about 27 min): impurity G = about L03. 

System suitability : reference solution (a) : 

— peak-to-vaJky ratio : minimum 2.5, where H p - height 
above the baseline of the peak due to impurity G and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
exemestane. 

Calculation of percentage contents: 

—- for each impurity* use the concentration of exemestane in 
reference solution (b). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.3 per cent; 

— reporting threshold: 0.05 per cent. 


Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C for 3 h. 

Sul faced ash QA14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (c). 

Calculate the percentage content of C 20 H 24 G 2 taking into 
account the assigned content of exemestane CRS , 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): B, C, 
D, E t F, G. 



B. 6{-(hydroxymethyl) androsta-1,4-diene- 3,17 -dione. 



G. 6,16-dimethy lideneandrosta-1,4-diene-3,17-dionc, 



D. androsta-i,4-diene-3,l 7-dione, 



E. 6-methylideneandrost-4-enc-3,17-dione, 
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F. androsta-1,4-d ie ne- 3 ,6 * 17 -trione, 

G. unknown structure, 

_ _ _ PhEir 


Famotidine 

(Ph Eur monograph 10!2) 

H;N 

)*- N 

HjN )a=N 

f N X NHi 

NH^O O 


C B H l5 N 7 0 2 S 3 337.4 76824-35-6 

Action and use 

Histamine H 2 receptor antagonist; treatment of peptic 
ulceration. 

Preparation 

Famotidine Tablets 

PhEit _ 

DEFINITION 

3- [ [ [2 - [ (Diaxni nomethy li d ene) amino] thiazo 1-4- 
yl] methyl] sulfanyl] -N^sulfamoylpropanimidamide, 

Content 

98.5 per cent to 10L5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white, crystal line powder or crystals. 

Solubility 

Very slightly soluble in water, freely soluble in glacial acetic 
acid, very slightly soluble in anhydrous ethanol, practically 
insoluble in ethyl acetate. It dissolves in dilute mineral acids. 
It shows polymorphism (5,9), 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison famotidine CRS. 

If the spectra obtained show differences, suspend 0.10 g of 
the substance to be examined and 0.10 g of the reference 
substance separately in 5 mL of water R. Heat to boiling and 
allow to cool, scratching the wall of the tube with a glass rod 
to initiate crystallisation. Filter, wash the crystals with 2 mL 
of iced water R and dry in an oven at 80 °C at a pressure not 
exceeding 670 Pa for I h. Record new spectra using the 
residues. 

TESTS 

Appearance of solution 

Dissolve 0.20 g in a 50 g/L solution of hydrochloric acid R. 
heating to 40 *C if necessary, and dilute to 20 mL with the 
same add. The solution is clear (2.2.1) and not more 


intensely coloured than reference solution BY 7 (2.2,2, 

Method IT). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 12.5 mg of the substance to be 
examined in mobile phase A and dilute to 25.0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10,0 mL with mobile phase A. 

Reference solution (b) Dissolve 2,5 mg of famotidine 
impurity D CRS in methanol R and dilute to 10.0 mL with the 
same solvent. To 1.0 mL of the solution add 0.50 mL of the 
test solution and dilute to 100,0 mL with mobile phase A. 
Reference solution (c) Dissolve 5.0 mg of famotidine for system 
suitability CRS (containing impurities A, B, C, D, F and G) 
in mobile phase A and dilute to 10.0 mL with mobile 
phase A. 

Column'. 

— use; / = 0,25 m, 0 = 4,6 mm; 

— stationary* phase, end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 50 °C. 

Mobile phase: 

— mobile phase A: mix 6 volumes of methanol i?, 94 volumes 
of acetonitrile R and 900 volumes of a 1.882 g/L solution 
of sodium hexanesulfimate R previously adjusted to pH 3.5 
with acetic add R; 

— mobile phase B: acetonitrile R; 


Time 

(nun) 

Mobile phase A 
(percent VfV) 

Mobile phase B 
(per cent V/V) 

Flow rau 
(mL/rtiJn) 

0-23 

IGG + 96 

0 + 4 

l 

23-27 

96 

4 

1 + 2 

27-47 

% + 7S 

4 + 22 

2 


Detection Spectrophotometer at 265 nm. 

Injection 20 pL* 

Identification of impurities Use the chromatogram supplied 
with famotidine for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, C, F and G; use the 
chromatogram obtained w r ith reference solution (b) to 
identify the peak due to impurity D. 

Relative retention With reference to famotidine (retention 
time - about 21 min): impurity D = about 1.1; 
impurity C - about 1.2; impurity G - about 1.4; 
impurity F = about 1.5; impurity A - about 1.6; 
impurity B = about 2.0. 

System suitability: 

— retention time: famotidine = 19-23 min in all the 
chromatograms; 

— resolution: minimum 3.5 between the peaks due to 
famotidine and impurity D in the chromatogram obtained 
with reference solution (b). 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A - 1.9; 
impurity' B - 2.5; impurity' C = 1.9; impurity F = 1.7; 
impurity G - 1,4; 








2017 


Famotidine 1-959 


— impurities C, D: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0*3 per cent); 

— impurities A t B t F, G for each impurity, not more than 
1 .5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*15 per cent); 

— unspecified mpummr, for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0*10 per cent); 

— total: not more than 8 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.8 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 percent). 

Heavy metals {2,4,8) 

Maximum 10 ppm. 

Solvent mixture dimeihylformamidc R % water R (30:70 VIV), 

0.5 g complies with test H. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2*2. 22 ) 

Maximum 0.5 per cent, determined on LOGO g by drying in 
an oven at 80 C at a pressure not exceeding 670 Pa for 5 h. 

SuJfated ash (2,4,14) 

Maximum 0*1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,120 g in 60 mL of un/rydmus acetic add R. Titrate 
with 0. / M perchloric acid, determining the end-point 
potcntiometric a! ly (2. 2 . 20) * 

1 mL of 0.7 Af perchloric add is equivalent to 16.87 mg 
of OftH] 5 ^ 70283 . 

STORAGE 

Protected from light* 

IMPURITIES 

Spedfied impurities A, B, C, D, F, G. 

Other detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical me 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.70, 
Control of impurities in substances for pharmaceutical use): E f M t 


HjN 

>“V 

HjN 








A* 3-J [[2- ICdiaminomethylideneJamino] thiazol-4- 
yl] methyl] sulfanyl] p ropanimid amide, 

H 7 H NH* 

H N={ 

r'Y YA K " H ‘ 

8 VV' S N ' S N 
** 
o o 

B* 3,5-bis [2-[| [2- [(diaminomethylidene)amino] thiazol-4- 
yl] methyljsulfanyl] ethyl] -4H- l t 2,4,6~thiatriazine 1,1 -dioxide. 


h 2 h 

Ht 

^n W N 


6 o o 


C 3-f[(2-[(diaminomethylidene)ammo]Ehiazol-4- 
ylj methyl jsulfenylj-iY-sulfamoylpropanamidc, 


h 2 u 

K 

HjN )=N 


NXS r 


NH 2 


D. 3*[[[2-[(diaminomediylidenc)amino]thiazol-4- 
yl] methyl] sulfanyl] propanamide, 

HjN Hh 2 

>-N N=( 

HiN )**N N={ NHj 

s \A^ s - s -^V/ s 

E. 2,2 [dlsulfanediyIbis(mc th y lene th iazole-4,2- 
diy 1) ] diguanidine. 



COzH 


F. 3-[| [2- [(diaminomeihylidcne) amino] thiazol-4- 
yl] methyl] sulfanyl] propanoic arid, 


HaN 

Hv 

HaN 

NH 


CN 


G* j\-cyano-3 -[\ [2-[(diaminomethylidene)amino] thiazo 1-4- 
y I] me thy 1J sul fany l j propanimid amide, 


h 2 n 

)-\ 

H*N 

s sAv^ s y NHi 

NH 


H. (2- [(diaminome thyliden e) amino] thiazol-4-yl] m ethyl 
carbarn tmidothioatc, 


h 2 n 

Hi 

HjN Wn O 


s 2 
o O o 


^YA 


I. 3 -} [ [ 2- f (di amin om ethy lidene) amino] thi azol-4- 
y lj me thy 1] sul finy I ] - N-sulfamoylpropanamide, 
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h 2 n 

>=v 

Hi N 

s '-^Y°' ch > 

o 

J. methyl 3- [ [[2- [ (diaminomethy 1 idene) a tnino] thiazol ~4~ 
y 1] me thy 1] s ul fanyl} propanoate. 
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Hard Fat * * 

***** 

(Ph> Euk monograph 0462) 

PhEir _ 

DEFINITION 

Mixture of triglycerides, diglycerides and monoglycerides, 
which may be obtained either by esterification of 
hydrogenated fatty acids of vegetable origin with glycerol or 
by interesterification of hydrogenated vegetable oils. 

Each type of bard fat is characterised by its melting point, its 
hydroxyl value and its saponification value. 

It docs not contain additives. 

CHARACTERS 

Appearance 

White or almost white, waxy* brittle mass. 

Solubility 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol and in methylene chloride. 

When heated to 50 C it melts, giving a colourless or slightly 
yellowish liquid. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent, 

Plate TLC silica gel G plate R. 

Mobile phase ether R> methylene chloride R (10:90 VlV). 
Application 2 pL, 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

Results The chromatogram shows a spot due to triglycerides 
with an Rp value of about 0.7 (R SJ I) and may show spots 
due to 1,3-diglycerides (R it 0,6), to 1,2-diglycerides (R lt 0.4) 
and to 1-monoglycerides (R It 0,07). For substances with a 
low hydroxyl value, the spots due to monoglycerides and 
diglycerides may be faint or absent. In this case, the test for 
hydroxyl value (see Tests) is also carried out to confirm 
identification, 

B. Soya bean lecithin, macrogol cetosiearyl ether and 
polysorbate 65. Thin-layer chromatography (2.2.27). 

Test solution Dissolve l.Q g of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (a) Dissolve 0.100 g of soya bean lecithin R 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 


Reference solution (b) Dissolve 0.100 g of macrogol cetosiearyl 
ethei d R in methylene chloride R and dilute to 10 mL with the 
same solvent. 

Reference solution (c) Dissolve 0,100 g of polysorbare 65 R in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Plates TLC silka gel G plate R (2 plates). 

Mobile phase water R t methanol R, methylene chloride R 
(4:25:65 VlVfV). 

Plate l 

Application 4 pL of the test solution and reference 
solution (a). 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Expose to iodine vapour until the spots 
appear and examine in daylight. 

Results^ 

— the chromatogram obtained with the test solution 
shows no spots corresponding to those of soya bean 
lecithin (Rp - about 0.3 and 0,5) in the 
chromatogram obtained with reference solution (a); 

— the chromatogram obtained with the test solution 
shows a spot due to triglycerides with an Rp value of 
about L0. 

Plate 2 

Application 4 pL of the test solution and reference 
solutions (b) and (c). 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with potassium iodobismuthate 
solution R4 and examine in daylight. 

Results: 

— the chromatogram obtained ivith the test solution 
shows no orange spot corresponding to that of 
macrogol cerostearyl ether (Rp = about 0.85) in the 
chromatogram obtained with reference solution (b); 

— the chromatogram obtained with the test solution 
shows no orange spot corresponding to that of 
polysorbate 65 (Rp = about 1,0) in the chromatogram 
obtained with reference solution (c). 

C. Beeswax. Thin-layer chromatography (2.2,27), 

Test solution Dissolve L0 g of the substance to be examined 
in methylene chloride R and dilute to 8 mL with the same 
solvent. 

Reference solution Dissolve 0,100 g of white beeswax R in 
methylene chloride R and dilute to 8 mL with the same 
solvent. 

Plate TLC silica gel G plate R. 

Mobile phase ethyl acetate /?, cyclohexane R (10:00 VlV). 
Application 10 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with a freshly prepared 100 g/L solution of 
phosphomolybdk add R in ethanol (96 per cent) R and heat at 
120 "C for 3 min; examine in daylight. 

Results The chromatogram obtained with the test solution 
shows no black spot corresponding to that of white beeswax 
(i?F “ about 0.9) in the chromatogram obtained with the 
reference solution. 

TESTS 

Alkaline impurities 

Melt 10,00 g and while maintaining the temperature at about 
50 C s dissolve the melted mass in 40,0 mL of ethanol 
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(96 per cent) R, mix and add 0.05 mL of bmmophenol blue 
solution R. Not more than 0.75 mL of 0.01 M hydrochloric 
acid is required to change the colour of the indicator to 
yellow. 

Melting point ( 2.2.15) 

30 C to 45 *Cj and within 2 ~C of the nominal value. 
Introduce the melted substance into a capillary tube and 
allow to stand at a temperature below 10 c> C for 24 h. 

Acid value (2.5, 1) 

Maximum 0.5. 

Melt 5.0 g and dissolve in 20 mL of the prescribed mixture 
of solvents. 

Hydroxyl value (2.5.5, Method A) 

Maximum 50, and within 5 units of the nominal value; 
maximum 5 if the nominal value is less than 5. 

Iodine value (2.5. 4> Method A) 

Maximum 3,0. 

Peroxide value (2.5.5, Method A) 

Maximum 3,0. 

Saponification value (2.5. 6) 

210 to 260, and within 5 per cent of the nominal value, 
determined on 2.0 g. 

Nickel (2.4.31) 

Maximum 1 ppm. 

Sulfated ash (2.4.14) 

Maximum 0.2 per cent. 

Heat a silica crucible to redness for 30 min, allow to cool in 
a desiccator and weigh. Evenly distribute 1.0 g in the 
crucible and weigh. Dry at 100-105 : C for 1 h and ignite in 
a muffle furnace at 600 ± 25 °C until the substance is 
thoroughly charred. Cany out the test for sulfa ted ash 
(2 A. 14) on the residue obtained, starting from “Moisten the 
substance to be examined,..’ 1 . 

STORAGE 

Protected from light, at a temperature at least 5 C below the 
nominal melting point, 

LABELLING 

The label states: 

— the nominal melting point; 

— the nominal hydroxyl value; 

— the nominal saponification value. 

FUNCTlONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.1 5). Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatoryt 
pan of the monograph since they* also represent mandatory quality 
criteria. In such cases, a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section . Control of the characteristics can contribute 
to the qualify of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use . Where control methods are cited , they are 
recognised a* being suitable for the purpose, but other methods can 
also be used. Wherever restdts for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for hard fat used as 
basis for solid dosage forms . 

Melting point 

(see Tests). 


Hydroxy] value 
(see Tests). 

Saponification value 

(sec Tests). 

- PtoEur 


Hard Fat with Additives 

(Pk Eur. monograph 2731) 

Ph £tr___ 


*** 

* * 

* * 

***** 


DEFINITION 

Mixture of triglycerides, diglyccrides and monoglycerides, 
which may be obtained either by esterification of 
hydrogenated fatty adds of vegetable origin with glycerol or 
by interesterification of hydrogenated vegetable oils. 

Each type of hard fat with additives is characterised by its 
melting point, its hydroxyl value and its saponification value. 
It contains additives such as lecithin, surfactants, beeswax or 
a mixture thereof 


CHARACTERS 

Appearance 

White or pale yellow, waxy, brittle mass. 

Solubility 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol and in methylene chloride. 

When heated to 50 C C it melts, giving a colourless or slightly 
yellowish liquid. 

IDENTIFICATION 

A. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Plate TLC silica gel G plate R. 

Mobile phase ether /?, methylene chloride R (10:90 V! V ). 
Application 2 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

Results The chromatogram shows a spot due to triglycerides 
with an Rp value of about 0.7 (R st I) and may show spots 
due to 1,3-diglycerides (R jr 0.6), to 1,2-diglycerides (J? SI 0.4) 
and to 1-monoglycerides (R ir 0.07), For substances with a 
low hydroxyl value, the spots due to monoglycerides and 
diglycerides may be faint or absent. In this case, the test for 
hydroxyl value (see Tests) is also carried out to confirm 
identification. 

B. Soya bean lecithin, macrogol cetostearyl ether and 
polysofbate 65, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (a) Dissolve 0.100 g of soya bean lecithin R 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (b) Dissolve 0,100 g of macrogol cetostearyl 
ether R in methylene chloride R and dilute to 10 mL with the 
same solvent. 

Reference solution (c) Dissolve 0.100 g of polysorbate 65 R in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 
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Plates TLC silica gel G plate R (2 plates). 

Mobile phase water R, methanol R> methylene chloride R 
(4:25:65 VfVtV). 

Plate l 

Application 4 |iL of the test solution and reference 
solution (a). 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Expose to iodine vapour until the spots 
appear and examine in daylight. 

Results: 

— in the presence of soya bean lecithin > the 
chromatogram obtained with the test solution shows 2 
spots (Rp = about 0.3 and 0.5) similar in position to 
the spots in the chromatogram obtained with reference 
solution (a); 

the chromatogram obtained with the test solution 
shows a spot due to triglycerides with an R F value of 
about 1,0, 

Plate 2 

Application 4 \iL of the test solution and reference 
solutions (b) and (c). 

Development Over 3/4 of the plate. 

Drying In air. 

Daemon Spray with potassium iodobismuthate 
soltmtm R4 and examine in daylight* 

Results: 

— in the presence of macrogol cetostearyl ether 3 the 
chromatogram obtained with the test solution shows 
an orange spot (R F = about GJ5) similar in position 
to the spot in the chromatogram obtained with 
reference solution (b); 

— in the presence of polysorbate 65, the chromatogram 
obtained with the test solution shows an orange spot 
(R f = about 1.0) similar in position to the spot in the 
chromatogram obtained with reference solution (c). 

C. Beeswax. Thin-layer chromatography (2.2,27). 

Test solution Dissolve LG g of the substance to be examined 
in methylene chloride R and dilute CO 8 mL with the same 
solvent. 

Reference solution Dissolve 0,100 g of white beeswax R in 
metkykne chloride R and dilute to 8 mL with the same 
solvent, 

Plate TLC silica gel G plate R, 

Mobile phase ethyl acetate R, cyclohexane R (10:90 VIV). 
Application 10 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Spray with a freshly prepared 100 g/L solution of 
pkosphomdybdk add R in ethanol (96 per cent) R and heat at 
120 °C for 3 min; examine in daylight. 

Results In the presence of beeswax, the chromatogram 
obtained with the test solution shows a black spot 
(R f - about 0,9) similar in position to the spot in the 
chromatogram obtained with the reference solution, 

TESTS 

Alkaline impurities 

Melt 10.00 g and while maintaining the temperature at about 
50 C, dissolve the melted mass in 40.0 mL of ethanol 
(96 per cent) R, mix and add 0,05 mL of bromophmd blue 
solution R. Not more than 0.75 mL of 0.01 M hydrochloric acid 
is required to change the colour of the indicator to yellow. 

If the substance to be examined contains lecithins, not more 
than 3,75 mL of 0.01 M hydrochloric acid is required to 
change the colour of the indicator to yellow. 


Melting point (2,2, IS) 

30 °C to 45 C, and within 2 °C of the nominal value. 
Introduce the melted substance into a capillary tube and 
allow to stand at a temperature below 10 °C for 24 h. 

Acid value (2.5J) 

Maximum 1.0, 

Melt 5.0 g and dissolve in 20 mL of the prescribed mixture 
of solvents. 

Hydroxyl value (2.5.2, Method A) 

Maximum 70, and within 5 units of the nominal value. 

Iodine value (2,5,4, Method A) 

Maximum 3.0. 

Peroxide value (2,5.5, Method A) 

Maximum 3.0. 

Saponification value (2.5.6) 

210 to 260, and within 5 per cent of the nominal value, 
determined on 2.0 g. 

Nickel (2.431) 

Maximum l ppm, 

Sulfated ash (2,4.14) 

Maximum 0.4 per cent. 

Heat a silica crucible to redness for 30 min, allow to cool in 
a desiccator and weigh. Evenly distribute 1.0 g in the 
crucible and w r eigh. Dry' at 100-105 C for l h and ignite in 
a muffle furnace at 600 ± 25 C until the substance is 
thoroughly charred. Cany out the test for sulfated ash 
(2.4. 14) on the residue obtained, starting from "Moisten the 
substance to be examined...”, 

STORAGE 

Protected from light, at a temperature at least 5 °C below the 
nominal melting point. 

LABELLING 

The label states: 

— the nominal melting point; 

— the nominal hydroxyl value; 

— the nominal saponification value. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15J . Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
pan of the monograph since they also represent mandatory quality 
criteria. In such carer, a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they an 
recognised or being suitable for the purpose , but other methods can 
also be usedl Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for hard fat with 
additwes used as basis for solid dosage forms . 

Melting point 
(see Tests). 

Hydroxyl value 
(see Tests). 

Saponification value 
(see Tests). 

__ PtiEir 
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Felbinac 

(Ph. Eur\ monograph 2304) 



CuH ia 0 2 212.2 5728-52-9 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; ami-inflammatory. 

RtEtr . _ , ___ 

DEFINITION 
(Biphenyl-4-yl)acetic acid. 

Content 

99.0 per cent to 10L0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in methanol, sparingly 
soluble in ethanol {96 per cent). 

mp 

About 164 C . 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison felbinac CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Protect the solutions from light 
and infect %vithm 20 mm of preparation. 

Test solution Dissolve 0,100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution Dissolve 5,0 mg of felbinac impurity A CRS 
and 5.0 mg of biphenyl R (impurity B) in methanol R> add 
0.5 mL of the test solution and dilute to 50,0 mL with 
methanol R. Dilute LO mL of this solution to 10.0 mL with 
methanol R. 

Column: 

— size: l = 0.15 m, 0 - 4.6 mm; 

— stationary phase: oaadecylsilyi silica gd for chromatography R 
(5 pm). 

Mobile phase Mix 45 volumes of a 0.1 per cent ViV solution 
of glacial acetic add R and 55 volumes of methanol R. 

Flaw rate 2 mUmin, 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time 3.5 times the retention time of felbinac. 

Relative retention With reference to felbinac (retention 
time = about 15 min); impurity A = about 1.3; 
impurity B = about 2.8. 

System suitability, reference solution: 

— resolution: minimum 3.0 between the peaks due to felbinac 
and impurity A, 

Limits :: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.1 per cent); 


— impurity B: not more than the area of the peak due to 
felbinac in the chromatogram obtained with the reference 
solution {0,1 per cent); 

— unspecified impurities: for each impurity, not more chan the 
area of the peak due to felbinac in the chromatogram 
obtained with the reference solution (0.10 per cent); 

— total: not more than twice the area of the peak due to 
felbinac in the chromatogram obtained with the reference 
solution (0.2 per cent); 

— disregard limit. 0.5 times the area of the peak due to 
felbinac in the chromatogram obtained with the reference 
solution (0.05 per cent). 

Chlorides 

Maximum 110 ppm. 

Dissolve 1.0 g in 40 mL of acetone R, add 6 mL of a 
10 per cent VIV solution of nitric add /?, dilute to 50.0 mL 
with water R and mix. Pour 15.0 mL of this solution as a 
single addition into 1 mL of 0. t M silver nitrate and allow to 
stand for 5 min protected from light. When viewed 
horizontally against a black background, any opalescence 
produced is not more intense than that obtained by treating 
in the same manner 15.0 mL of a mixture of 1.5 mL of 
0.002 M hydrochloric add y 40 mL of acetone R> 6 mL of 
10 per cent ViV solution of nitric acid R, diluted to 50,0 mL 
with water R, 

Sulfates 

Maximum 130 ppm, 

Dissolve 1.5 g in 40 mL of dimeihytformamuk R> add 1 mL of 
a 10 per cent ViV solution of hydrochloric acid R y dilute to 
50.0 mL with dimethylfommmide R and mix. To 15.0 mL of 
this solution add 2,0 mL of a 120 g/L solution of barium 
chloride R and allow to stand for 5 min. Any opalescence 
produced is not more intense than that of a standard 
prepared in the same manner but using 2.0 mL of 0.001 M 
sulfuric acid instead of the substance to be examined. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h, 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.160 g in 50 mL of methanol R. Titrate with 0.1 M 
alcoholic potassium hydroxide determining the end-point 
p ocentiometrical ly (2. 2.20 ). 

1 ml. of a/ M alcoholic potassium hydroxide is equivalent to 
21.23 mg ofC M Hu02. 

IMPURITIES 

Specified impurities: A, B. 



A. R = CO-CHj: 4-acetyl biphenyl, 

B. R = H: biphenyl. 

__ PtEur 
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Felodipine 

(Ph Eur monograph 1013) 


and enantiomer 


C 1B H ]9 Cl 2 N04 384.3 72509-76-3 

Action and use 

Calcium channel blocker. 

Preparation 

Prolonged-release Felodipine Tablets 



System suitability, reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, fluorescence and size 
to the principal spot in the chromatogram obtained with 
reference solution (a), 

D. Ultraviolet and visible absorption spectrophotometry 
{ 2.2.25 )* 

Test solution Dissolve 0.150 g in a mixture of 25 mL of 2- 
methyl-2-propanol R and 25 mL of perchloric acid solution R. 
Add 10 mL of 0.1 M cerium sulfate > allow to stand for 
15 min, add 3.5 mLof strong sodium hydroxide solution R and 
neutralise with dilute sodium hydroxide solution R. Shake with 
25 mL of methylene chloride R. Evaporate the lower layer to 
dryness on a water-bath under nitrogen (the residue is also 
used in the test for related substances). Dissolve about 20 mg 
of the residue in methanol R and dilute to 50 mL with the 
same solvent. Dilute 2 mL of this solution to 50 mL with 
methanol R . 


PtiEir __ 

DEFINITION 

Ethyl methyl (4FS}-M2,3-dichlorophenyl)-2,6^imethyM,4- 
dihy d ropy ridinc- 3,5 -die arboxy late. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or light yellow, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone* in 
anhydrous ethanol* in methanol and in methylene chloride. 

IDENTIFICATION 

First identification B. 

Second identification A, C f D. 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 50 mg in methanol R and dilute to 
100 mL with the same solvent Dilute 3 mL of this solution 
to 100 mL with methanol R , 

Spectral range 220-100 nm. 

Absorption maxima At 238 nm and 361 nm. 

Absorbance ratio A / A 2 y& = 0.34 to 0.36. 

B. Infrared absorption spectrophotometry (2,2.24), 

Preparation Discs. 

Comparison felodipine CRS . 

C Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of felodipine CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 5 mg of nifedipine CRS in 
reference solution (a) and dilute to 5 mL with reference 
solution (a). 

Plate TLC silica gel F 25 4 plate R. 

Mobile phase ethyl acetate R> cyclohexane R (40:60 VIV). 
Application 5 jiL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 


Spectral range 220^-00 nm. 

Absorption maximum At 273 nm. 

TESTS 
Solution S 

Dissolve 1.00 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Appearance of solution 
Solution S is clear (2.2.1). 

Absorbance (2.2.25) 

Maximum 0.10, determined at 440 nm on solution S. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 tnL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 50.0 mg of the residue obtained 
in identification test D (impurity A) and 25.0 mg of 
felodipine CRS in the mobile phase, then dilute to 50.0 mL 
with the mobile phase. Dilute 1.0 mL of this solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of the 
solution to 10.0 mL with the mobile phase. 

Column: 

— size: l = 0.125-0.15 m, 0 = 4 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 20 volumes of methanol R, 40 volumes of 
acetonitrile R and 40 volumes of a phosphate buffer solution 
pH 3,0 containing 0.8 g/L of phosphoric acid R and 8 g/L of 
sodium dihydrogen phosphate R. 

Flow rate 1 mL'min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run rime Twice the retention time of felodipine. 

Ehrion order Impurity B, impurity A, felodipine, impurity' G. 
Retention time Felodipine = about 12 mm. 

System suitability: reference solution (c): 

— resolution: minimum 2.5 between the peaks due to 
impurity A and felodipine. 
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Limits: 

— sum of impurities B and C: not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 1.0 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0*10 per cent); 

— sum of impurities other than B and C; not more than 
3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,3 per cent); 

— disregard limit, 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
( 0.02 per cent). 

Loss on dry ing {2.2,32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 3 h* 

Sul fa ted ash (2.4.14) 

Maximum 0 ,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.160 g in a mixture of 25 mL of 2-nmhyl-2- 
propanol R and 25 mL of perchloric acid solution R. 

Add 0.05 mL of ferroin R. Titrate with 0. J M cerium sulfate 
until the pink colour disappears. Titrate slowly towards the 
end of the titration. 

I mL of 0,1 M cerium sulfate is equivalent to 19.21 mg 
of C,HH ig Cl 2 N 0 4 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). Il is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A. 



A. ethyl methyl 4-(2 J 3-dichlorophcnyl)-2 J 6-dimethylpyridinc- 
3,5-dkarboxylare, 



B, R = CH 3 : dimethyl ^(^-ffichlorophcnyO^jb-dimethyl- 
1 ,4~dihydropyridine-3 ,5 -dica rboxy late, 

C, R = C 2 H 5 : diethyl 4-(2,3-didilQrophenyl)-2,6-dimethyl- 
1 J 4-dihydropyridxne-3,5-dicarboxylate. 

----- Pti But 


Felypressin 

** + 

* * 

* * 

(Ph. Eur. monograph 1634} 

& ik 

*** 


H - Pro - Lys- Gly - NH a 


C^HesNiiO u Sa 1039 56-59-7 

Action and use 

Vasopressin analogue; vasoconstrictor in local anaesthesia, 
Pti&r _____ 

DEFINITION 

l- C^tcmyl-L-phenyl alany I-L-pheny la lanyl-[.-glut aminyl-i-.- 
asparaginyl-L-cysteinyl-L-prolyl-L-lysylglycinamide cyclic 
( 1 , 6 )-disulfide/ 

Synthetic nonapeptide having a vasoconstricting activity. It is 
available as an acetate. 

Content 

95.0 per cent to 102,0 per cent (anhydrous and acetic acid- 
free substance), 

CHARACTERS 

Appearance 

White or almost white, powder or flakes. 

Solubility' 

Freely soluble in water, practically insoluble in acetone and 
ethanol (96 per cent). It dissolves in dilute solutions of alkali 
hydroxides, 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in die chromatogram obtained with the 
reference solution. 

B. Amino acid analysis ( 2 . 2 . 56 ). For hydrolysis use Method 1 
and for analysis use Method L 

Express the content of each amino add in moles. Calculate 
the relative proportions of amino adds, taking one-seventh of 
the sum of the number of moles of glutamic add, aspartic 
acid, proline, lysine, glycine and phenylalanine as equal to 
one. The values fall within the following limits: aspartic acid; 
0*9 to 1 . 1 ; glutamic add: 0*9 to LI; proline: 0*9 to 1 . 1 ; 
glycine: 0.9 to LI; phenylalanine: L 8 to 2*2; half-cystine: 

L 8 to 2.2; lysine: 0,9 to LI. 

TESTS 

Specific optical rotation (2.2.7) 

-35 to -29, determined at 25 C (anhydrous and acetic 
add-free substance). 

Dissolve 20.0 mg in a I per cent VIV solution of glacial acetic 
acid R and dilute to 10*0 mL with the same solution. 

Related substances 

Liquid chromatography ( 2 . 2 . 29 ; use the normalisation 
procedure. The solutions are stable for 24 h at room temperature or 
for l week at 2*8 *C1 

Test solution (a) Dissolve 5*0 mg of the substance to be 
examined in 5.0 mL of mobile phase A. 

Test solution (b) Dilute LQ mL of test solution (a) to 5.0 mL 
with mobile phase A, 

Reference solution Dissolve the contents of a vial of 
felypressin CRS in mobile phase A to obtain a concentration 
of 0.2 mg/mL, 
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Column: 

— site: l = 0,15 m, 0 = 3,9 mm, 

— stationary phase ; octadccyhilyl silica gel for chromatography R 
(5 um), 

— tigmperatur#: 50 C C- 

Mobile phase: 

— pAore A: dissolve 3.62 g of temmthyfarnmormm 
hydroxide R in 900 mL water R> adjust to pH 2,5 with 
phosphoric acid R and dilute to 1000 mL with water R ; 

— mobile phase B: dissolve 1.81 g of tetramethylammonium 
hydroxide R in 450 mL of a 50 per cent V1V solution of 
acetonitrile for chromatography R> adjust to pH 2.5 with 
phosphoric acid R and dilute to 500 mL with a 

50 per cent VIV solution of acetonitrile for 
chromatography R } 


STORAGE 

In an airtight container* protected from light, at a 
temperature of 2 °C to 8 °C, If the substance is sterile, store 
in a sterile, airtight, tamper-proof container. 

LABELLING 

The label states the mass of peptide in the container, 

IMPURITIES 

Specified impurities: A, B* G> D, E, F. 

H 3 C^O H 3 C^O 

NH ^ NH 

H - Cys _ Phe - PtHS - Gin - Asn- Cys - Pro - Lys - Gty - NH* 

A. S l ^-bis [ (acetyla mino) methyl] - (reduced felypressin). 


Time 

Mobile phase A 

Mobile pbuc B 

(min) 

(per cent WV) 

(per cent V/V) 

0-20 

SO -r SO 

20 •* SO 

20 - 25 

SO 

SO 


Flow rate 1 ,0 mL/min. 


H-Cys- Phe-Ph«- Gin - Asp ^Cys - Pro - Lys - GTy ■ NH 2 
B, [5-aspartic acid]felypressin, 

ITcy* - Pho - Phe-GIn-Aan- Cya - Pro - Lys - Gly - NN 2 

i——— ■----—— 1 

H-Cys“ Phe - Phe - Gin -Asn-Cys - Pro- iya - Gly - NH 2 


Detection Spectrophotometer at 210 nm. 

Injection 10 pL of test solution (a) and 50 pL of the reference 
solution. 

Identification of impurities Use the chromatogram supplied 
with felypressin CRS to identify the peaks due to impurities A 
to F. 

Relative retention With reference to felypressin: 
impurity A = about 0.9; impurity B = about LI; 
impurity F = about 1,2; impurity C = about 1 .3; 
impurity D = about 1 ,4; impurity E = about 2, 1 , 

System suitability, reference solution: 

— retention time: felypressin = about 7,5 min; 

— resolution: minimum 1 ,5 between the peaks due to 
impurity C and impurity D, 

Limits: 

— impurities A, B, C, D, E } F: for each impurity', maximum 
0,5 per cent, 

— any other impurity: for each impurity, maximum 
0,1 percent, 

— total: maximum 3,0 per cent, 

— disregard limit: 0.05 per cent. 

Acetic acid (2,5,34) 

9,0 per cent to 13.0 per cent. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10,0 mL with 
the same mixture of mobile phases. 

Water (2,5.32) 

Maximum 7,0 per cent. 

Bacterial endotoxins ( 2 . 6 . 14 ) 

Less than 100 IU/mg 3 if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography {2.2.2$) as described in the test for 
related substances with the following modification. 

Injection 10 pL of test solution (b) and of the reference 
solution. 

Calculate the content of felypressin (CtfHagNuOnSa) from 
the areas of the peaks and the declared content of 
C 46 H 65 N I3 O n S 2 in felypressin CRS , 


C, bisfreduced felypressin) (1, 6 l 1 , 6 )-bis(disulfide), 

H - Cya - Phe - Pho - Gin - Asri - Cys - Pro- Lys - Gly - NH? 

H ^ Cys - Rha- Ptve - Gin - A&n - Cys - Pro - Lys - Gly - NH 2 

D, bis (reduced felypressin) (1,1'), ( 6 , 6 ')-bis (disulfide), 

Cys - Phe - Phe Gin - Asn - Cys - Pro - Lys - Gly - NH 2 

H 

CHj 

E, iV 1 -acetylfelypressin. 


H - Cys - Phe - Pfia - Glu - Asn- Cys - Pro - Lys - Gty - NH 2 


F. [4-glutamic acid] felypressin. 


Phiur 


Fenbufen 

(Ph Eur monograph 1209) 



C 16 H 14 0, 254,3 36330-85*5 

Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparations 

Fenbufen Capsules 

Fenbufen Tablets 

Ph&r ____— 

DEFINITION 

4-(Biphenyl-4-yl)-4-oxobutanoic arid. 

Content 

98.5 per cent to 101,0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white, fine, crystalline powder 

Solubility 

Very slightly soluble in water, slightly soluble in acetone, in 
ethanol (96 per cent) and in methylene chloride. 

IDENTIFICATION 

First identification B 
Second identification A f C 

A. Melting point (2.2.14): 186 C to 189 C C, 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison fenbufen CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent* 

Reference solution (a) Dissolve 10 mg of fenbufen CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent* 

Reference solution (b) Dissolve 10 mg of ketoprofen CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent* To 5 mL of this solution, add 5 mL of reference 
solution (a), 

Plate TLC silica gel F^.\ plate R. 

Mobile phase anhydrous acetic add ethyl acetate R> hexane R 
(5:25:15 VIVIV). 

Application 10 pL 

Development Over a path of 15 cm* 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability : reference solution (b); 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and she to the principal 
spot in the chromatogram obtained with reference 
solution (a)* 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture dimethylformamide R, mobile phase A 
(40:60 ViV). 

Test solution Dissolve 50*0 mg of the substance to be 
examined in the solvent mixture and dilute to 10,0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 0*5 mL of the test solution to 
50*0 mL with the solvent mixrure. Dilute 1 .0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 25 mg of fenbufen CRS and 
6 mg of ketoprofen CRS in the solvent mixture and dilute to 
10 mL with the solvent mixture* Dilute 1 mL of this solution 
to 100 mL with the solvent mixture. 

Column: 

— size: l = 0*125 m, 0 = 4.0 mm; 

— stationary/ phase: octadccylsilyl silica gel for chromatography R 
(5 nm). 

Mobile phase: 

— mobile phase A : mix 32 volumes of acetonitrile R and 
68 volumes of a mixture of 1 volume of glacial acetic 
acid R and 55 volumes of mater R y 


— mobile phase B: mix 45 volumes of acetonitrile R and 
55 volumes of a mixture of 1 volume of glacial acetic 
add R and 55 volumes of water /?; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0- IS 

100 

0 

iS-20 

100 ^0 

0* 100 

20 -3$ 

0 

100 


Flow rate 2 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
ketoprofen and fenbufen* 

Limits: 

— any impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) ( 0.1 per cent); 

- total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0.02 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C* Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 y C for 3 h* 

Sulfated ash (2.4,14) 

Maximum 0 .1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.200 g in 75 mL of acetone R previously neutralised 
with phenolphthaldn solution R1 and add 50 mL of water R. 
Add 0.2 mL of phenolphthaldn solution R1 and titrate with 
0 . / Af sodium hydroxide. Carry out a blank titration* 

1 mL of 0.1 Af sodium hydroxide is equivalent to 25*43 mg 
of C Ifr Hi 40 j. 

IMPURITIES 


o 



A* 3-(4-chlorophenyl)-3-oxopropanoic acid, 



B. R = CO-CH=CH-C0 2 H, R' - H: 4~(biphenyl-4-yl)-4- 
oxobut-2-enoic add, 

C. R - R' = H: biphenyl, 

D. R = COCHrCHrCOiH, R' = OH: 4-(4'- 
hydroxyb ipheny 1 -4-vl) - 4 -oxobutanoic acid. 


Ph Be 
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Fenofibrate 

(Ph, Bur. monograph 1322) 



C 20 H 21 CIO 4 360,8 


49562-28-9 


Action and use 

Fibrate; lipid-regulating drug, 

PhEtr _____ 

DEFINITION 

1 -M ethyle thyi 2- [4-{4-chlorobenzoyl)pbenoxy]-2- 
merhy Ipropanoate. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, 

Solubility 

Practically insoluble in water, very soluble in methylene 
chloride, slightly soluble in ethanol (96 per cent), 

IDENTIFICATION 

A, Melting point (2.2.14): 79 X to 82 X. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison fenofibrate CRS. 

TESTS 
Solution S 

To 5,0 g, add 25 mL of distilled mater R and heat at 50 °C 
for 10 min. Cool and dilute to 50,0 mL with the same 
solvent. Filter. Use the filtrate as solution S. 

Appearance of solution 

The solution is clear ( 2 . 2 . 1 ) and not more intensely coloured 
than reference solution BY* (2,2.2, Method II). 

Dissolve 0.50 g in acetone R and dilute to 10,0 mL with the 
same solvent. 

Acidity 

Dissolve L0 g in 50 mL of ethanol (96 per cent) R previously 
neutralised using 0.2 mL of phemlphthalein solution RI. 

Not more than 0.2 mL of 0.1 M sodium hydroxide is required 
to change the colour of the indicator to pink. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 100,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 25,0 mg of fenofibrate CRS in 
the mobile phase and dilute to 25.0 mL with the mobile 
phase* 

Reference solution (b) Dissolve 5,0 mg of fenofibrate CRS t 
5,0 mg of fenofibrate impurity* A CRS , 5.0 mg of fenofibrate 
impurity B CRS and 10.0 mg of fenofibrate impurity G CRS in 
the mobile phase and dilute to 100,0 mL with the mobile 
phase. Dilute 1.0 mL of this solution to 50.0 mL with the 
mobile phase. 


Column: 

— size: l ~ 0.25 m, 0 = 4.0 mm; 

— stationary phase: octadeeylsilyl silica gd for chromatography R 
(5 pm). 

Mobile phase Mix 30 volumes of water R acidified to pH 2,5 
with phosphoric acid R and 70 volumes of acetonitrile R. 

Fbw rate I mlVmin. 

Detection Spectrophotometer at 286 nm. 

Injection 20 pL of the test solution and reference solution (b). 

time Twice the retention time of fenofibrate. 

Relative retention With reference to fenofibrate: 
impurity A = about 0,34; impurity B = about 0,36; 
impurity C = about 0.50; impurity D - about 0.65; 
impurity E = about 0.80, impurity F = about 0.85; 
impurity G = about i .35, 

System suitability*: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
impurities A and B, 

Limits: 

— impurities A, B: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— impurity G: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent); 

— unspecified impurities for each impurity, not more than the 
area of the peak due to fenofibrate in the chromatogram 
obtained with reference solution (b) (0.10 per cent); 

— total: not more than 5 times the area of the peak due to 
fenofibrate in the chromatogram obtained with reference 
solution (b) (0,5 per cent); 

— disregard limit: 0,1 times the area of the peak due to 
fenofibrate in the chromatogram obtained with reference 
solution (b) (0.01 per cent). 

Halides expressed as chlorides (2, 44) 

Maximum 100 ppm. 

To 5 mL of solution S add 10 mL of distilled water R. 
Sulfates ( 2 . 4 . 13 ) 

Maximum 100 ppm, determined on solution S. 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2 . 2 . 32 ) 

Maximum 0,5 per cent, determined on 1,000 g by drying 
in vacuo at 60 °C. 

Sulfa ted ash ( 2 . 4 . 14 ) 

Maximum 0,1 per cent, determined on 1.0 g> 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modifications. 

Injection 5 pL of the test solution and reference solution (a). 
System suitability: reference solution (a): 

— repeatability*: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, G, 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
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the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO, 
Control of impurities in substances for pharmaceutical use): C, D, 

E,R 



A. R-H: (4-chlorophenyl)(4-hydroxyphenyl)methanone, 

R^COjH 

h 3 C CH s 


B. 2-[4-(4-chlorobenzoyl)phenoxy]-2-methylpropanoic acid 
(fenofibric acid), 



and enantiomer 


C* (3i?S)-3-[4-{4*chlorobenzoyI) phe noxy] butan-2-one, 
0 

h 3 c ch 3 


D. methyl 2"[4-(4-chlorobenzoyl)phenoxy]-2- 
me thy Iprop an oate. 



h 3 C CHj 


CH 3 


E. ethyl 2-[4-(4-chJorobenzoyl)pheno3fy]-2~inethylpropanoate J 


R 



F. (4-chlorophenyl) [4- (1 -m ethykthoxy) phenyl] m cthanone, 
O H 3 C CHa 


' CHa 0 CHa 


R 

HjC CHa 


G, 1-methylethyi 2~[[2-[4-(4-ehlorobenzoyl)phenoxy]-2- 
me thy Lpmpa no y 1 ] oxy ] -2-me thy lprop anoa te, 

_____ PtiEur 


Fenoprofen Calcium 



and enantiomer 


2 


Ca 2+ 


(C, 5 H, 3 0 3 ) 2 Ca 3 2H 2 0 558.6 34957-40-5 


Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparation 

Fenoprofen Tablets 

DEFINITION 

Fenoprofen Calcium is calcium (RS)-2- 
(3-phenoxyphenyl)propionate dihydrate. It contains not less 
than 97,5% and not more than 101,0% of (C J5 H I3 0 3 ) 2 Ca> 
calculated with reference to the anhydrous substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Slightly soluble in water, soluble in ethanol (96%), 

IDENTIFICATION 

A. Dissolve 0.1 g in 5 mL of glacial acetic acid and add 
sufficient methanol to produce 100 mL Dilute 5 mL of this 
solution to 50 mL with methanol. The light absorption of the 
resulting solution. Appendix II B, in the range 230 to 

350 am exhibits two maximaj at 272 nm and 278 nm, and a 
shoulder at 266 nm. The absorbance at the maximum at 
272 nm is about 0.70 and at die maximum at 278 nm is 
about 0.65, 

B. The infrared absorption spectrum } Appendix II Aj is 
concordant with the reference spectrum of fenoprofen calcium 
(RS 142), 

C. The residue on ignition yields the reactions characteristic 
of calcium salts. Appendix VI, 

TESTS 

Related substances 

Carry out the method for liquid chromatography. 

Appendix ID D, using the following solutions in mobile 
phase. 

(1) 0,50% w/v of the substance being examined. 

(2) 0.0025% w/v of the substance being examined, 

(3) 0.04% w/v of fenoprofen calcium and 0,0015% w/v of 4,4'- 
dimeihoxybenzophenone , 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4.6 mm) packed 
with ociadccylsilyl silica gel for chromatography (7 to 8 pm) 
(Zorbax ODS is suitable), 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 2 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 270 nm. 

(f) Inject 20 pL of each solution. 

(g) Allow the chromatography to proceed for 3 times the 
retention rime of the peak due to fenoprofen. 
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MOBILE PHASE 

2 volumes of glacial acme acid 7 volumes of tetmhydrofuran, 
30 volumes of acetonitrile and 61 volumes of water. 

SYSTEM SUITABILITY 

The test is valid if the resolution factor between the peaks 
corresponding to fenoprofen and 4,4'- 
dimethoxybenzophenone in the chromatogram obtained with 
solution (3) is at least 3.0* 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any secondary peak is not greater than twice the 
area of the peak in the chromatogram obtained with solution 
( 2 ) ( 1 %); 

not more than one secondary peak has an area greater than 
the area of the peak in the chromatogram obtained with 
solution (2) (0,5%); 

the sum of the areas of all secondary* peaks is not greater than 
four times the area of the peak in the chromatogram 
obtained with solution (2) (2%), 

Water 

5*0 to 8,0% w/w, Appendix IX C, Use 0,2 g* 

ASSAY 

Carry out Method I for nan-aqueous titration, 

Appendix VUI A, using 0,5 g and determining the end point 
potentiometricaily. Each mL of 0*1 m perchloric acid VS is 
equivalent to 26*13 mg of (CjsH^O^Ca. 


Fenoterol Hydrobromide 

(Pk. Euk monograph 0901) 



OH and enantiomer 


C 17 H 22 BrN0 4 384.3 1944-12-3 

Action and use 

Betaj-adrenoceptor agonist; bronehodilator. 

PhEir __________ 

DEFINITION 

5-[(lRS)-2-(( 1 *R5)-2-(4-Hydroxyphenyl)-1 - 
methyle thy l] amino-1 -hydroxy ethyl] benzene-1,3-diol 
hydrobromide. 

Concent 

99.0 per cent to 101*0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility 

Soluble in water and in ethanol (96 per cent). 

IDENTIFICATION 

A* Infrared absorption spectrophotometry (2*2*24). 

Comparison fenoterol hydrobromide CRS, 

B. It gives reaction (a) of bromides (2.5*/)* 


TESTS 
Solution S 

Dissolve 2,00 g in carbon dioxide-free water R and dilute to 
50*0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2,2*1) and not more intensely coloured 
than reference solution Y 7 {2.2.2, Method If). 

pH (2*2*5) 

4*2 to 5.2 for solution S* 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 6.0 mg of the substance ro be examined 
in water R and dilute to 5*0 mL with the same solvent. 
Reference scutum (a) Dissolve 6 mg of fenoterol 
hydrobromide CRS (containing impurity A) in water R and 
dilute to 5*0 mL with the same solvent* 

Reference solution (b) Dissolve the contents of a vial of fenoterol 
for peak identification CRS (containing impurities B and C) in 
1.0 mL of water R. 

Reference solution (c) Dilute LQ mL of the test solution to 
25*0 mL with water R. 

Reference solution (d) Dilute 0.5 mL of reference solution (c) 
to 10.0 mL with water R , 

Column: 

— size: t = 0*15 m,0 = 4,6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm)* 

Mobile phase Dissolve 24 g of anhydrous disodium hydrogen 
phosphate R in 1000 mL of water R. Mix 69 volumes of the 
solution and 1 volume of a 9 g/L solution of potassium 
dihydrogen phosphate R, adjust to pH 8.5 with phosphoric 
acid R and add 35 volumes of methanol R2. 

Flow rate 1 *0 mL/min* 

Detection Spectrophotometer at 215 nm. 

Injection 20 pL. 

Run time 3 times the retention time of fenoterol. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A; use the chromatogram supplied with fenoterol for 
peak identification CRS and the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
impurities B and C. 

Relative retention With reference to fenoterol (retention 
time — about 7 min): impurity A - about 1.3; 
impurity B = about 2.0; impurity C = about 2,2. 

System suitability: 

— resolution: minimum 3 between the peaks due to fenoterol 
and impurity A in the chromatogram obtained with 
reference solution (a); minimum 1,5 between the peaks 
due to impurities B and C in the chromatogram obtained 
with reference solution (b). 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by 0*6; 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(4.0 per cent); 

— impurity C: not more than 1,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d) (03 per cent); 
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— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.2 per cent); 

— unspecified impurities: for each impurity* not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.10 per cent); 

sum of impurities other than A: not more than 1.5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (d) (0.3 per cent); 

— disregard limit ; 0,25 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.05 per cent). 

Iron (2.4.9) 

Maximum 10 ppm. 

Dissolve the residue obtained in the test for sulfated ash in 
2,5 mL of dilute hydrochloric add R and dilute to 10 mL with 
water R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.600 g in 50 mL of water R and add 5 mL of dilute 
nitric add R, 25.0 mL of 0 L / M silver nitrate and 2 mL of 
feme ammonium sulfate solution R2. Shake and titrate with 
0.1 M ammonium thiocyanate until an orange colour is 
obtained. Cany out a blank titration. 

1 mL of ai Af silver nitrate is equivalent to 38.43 mg 
of C 17 H 22 BrN 0 4 . 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A , B, C 



A. 5-[(1 RS)-2 -((1 SR) -2-(4-hydroxyphenyl) -1 - 

meth yi ethyl] a mino-1 -hydroxy ethyl] benzene-1, 3 -diol, 


o 



OH and enantiomer 


B. 1- (3* 5-dihydroxyphenyl) -2 -[ [ (1 /?S)-2-(4-hy droxyphe ny I) - 
1 -methyIethyl]amino]ethan-l-one, 



OH and enantiomer 


C. 5-[(l /?5)-2-[( li?S)-2-(4-hydroxy-3“methylphenyl)-1 - 
methylethyl] amino-1-hydroxyethyl] benzene-1*3-diol. 

__ PfiEur 


Fentanyl 

(Ph. Eur. monograph 1210) 



C 22 H 2 SN 2 O 336.5 437 - 38-7 

Action and use 

Opioid receptor agonist; analgesic. 

PhEur ___________ 

DEFINITION 

N- Phcnyl-N- [ 1 - (2-phenyl ethyl) p i peri di n-4-yl ] p ropanamide, 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent) and in methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Eur , reference spectrum of fentanyl. 

If the spectrum obtained in the solid state shows differences, 
dissolve the substance to be examined in the 
minimum volume of anhydrous ethanol evaporate to 
dryness at room temperature under an air-stream and record 
a new spectrum using the residue. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of fentanyl for system 
suitability CRS (containing impurities A* B, C and D) in 
methanol R and dilute to 1,0 mL with the same solvent. 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R. Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Column: 

— rise: / = 0.1 m, 0 = 3.0 mm; 

— stationary) phase: base-deactivated end-capped octadecylstlyl 
silica gel for chromatography R (3 pm). 

Mobile phase: 

— mobile phase A : 5 g/L solution of ammonium carbonate R in 
a mixture of 10 volumes of tetrahydrofuran R and 

90 volumes of water /?; 

— mobile phase B ; acetonitrile Rl k y 
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Time 

Mobile phase A 

Mobile phase B 

(min) 

{per cent V/V) 

(percent WV) 

0- 15 

90 40 

10^ 60 

15 - 20 

40 

60 


Flout rate 0,64 mUmin. 

Detection Spectrophotometer at 220 nm, 

Injection 10 pL. 

Identification of impurities Use the chromatogram supplied 
with fern any! for system suitability CRS and the chromatogram 
obtained with reference solution (a) to identify the peaks due 
to impurities A, B, C and D, 

Relative mention With reference to fentanyl (retention 
time - about 15 min): impurity B = about 0,1; 
impurity A = about 0 .3; impurity C - about 0,9; 
impurity D = about 1.1. 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
fentanyl and impurity D. 

Limits: 

— impurities A 3 B y C, D: for each impurity, not more than 
2,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,25 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— unspecified imp unties: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— wrah not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2.2.31) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 50 °C, 

ASSAY 

Dissolve 0.200 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0 . 1 M perchloric arid, using 0,2 mL of 
naphiholbenzein solution R as indicator. 

1 mL of 0.1 M perchloric acid is equivalent to 33.65 mg 
of C 22 H 23 N 2 O. 

STORAGE 
Protected from light, 

IMPURITIES 

Specified impurities A y R y C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): E> F } 
G y H. 



A, iV-phenyl-iY- [ (cis, trans) -1 -oxido-1 - 

(2-phenylethy l)p iperidin-4-y 1] propanamide, 

o 



B * N-pheny 1-M-(piperidin-4-yI) propan amide, 



C. A T -ph enyl-iY- [ 1 -(2-pheny lethy 1) pipe ridi n-4-y 1] acetami de, 



D. A-phenyl-1 -(2-phenyle thy 1) pip eridi n-4-amine, 

CHO 



E. benzaldehyde, 



F. aniline (phenylamine), 



G. A^-phenylpropanamide, 
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H. (2ftS)-2-ch]oro-Af-phenyl-AT-[l-(2-phenyIethyI)piperidin-4- 
yljpropanamide. 


Ph Bur 


Fentanyl Citrate 

(Ph, Eur. monograph 1103) 




C 2S H 3fr N 2 O a 528,6 990-73-8 

Action and use 

Opioid receptor agonist; analgesic. 

Preparations 

Bupivacaine and Fentanyl Injection 
Femanyl Injection 

PhEur _ 

DEFINITION 

iV-Ph enyl-iV- [ 1 - (2-phenyl ethyl) pi peri din-4-yl] propa na mide 
dihydrogen 2-hydroxy propane-1,2,3-tricarboxylate. 

Content 

99,0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Soluble in water, freely soluble in methanol, sparingly soluble 
in ethanol (96 per cent). 

mp 

About 152 C, with decomposition. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Companion Ph. Eur. reference spectrum of fentanyl citrate . 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2,2.2, 

Method IT). 

Dissolve 0,2 g of the substance to be examined in water R 
and dilute to 20 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0 A 00 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 


Reference solution (a) Dissolve 10 mg of fentanyl for system 
suitability CRS (containing impurities A, B, C and D) in 
1.0 mL of methanol R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R , Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Column : 

— size. I - 0.1 m, 0 = 3.0 mm; 

— stationary phases end-capped octadecyhilyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A: 5 g/L solution of ammonium carbonate R in 
a mixture of 10 volumes of letrahydrofuran R and 

90 volumes of water /?; 

— mobile phase B: acetonitrile Rl; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 15 

90 ■* 40 

10*60 

15-20 

40 

60 


Flow rate 0.64 mL'min. 

Detection Spectrophotometer at 220 nm. 

Injection 10 pL 

Identification of impurities Use the chromatogram supplied 
with fentanyl for system suitability CRS and die chromatogram 
obtained with reference solution (a) to identify the peaks due 
to impurities A, B, C and D. 

Relative retention With reference to fentanyl (retention 
time = about 15 min): impurity B = about 0.1; 
impurity' A - about 0,3; impurity C = about 0.9; 
impurity D = about LL 
System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
fentanyl and impurity D, 

Limits: 

— impurities A, B> C, D: for each impurity, not more 
2.5 times than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.25 per cent); 

— unspecified impurities:, for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent); disregard any peak with a relative 
retention with reference to fentanyl of 0.05 or less. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 1,000 g by drying 
in vacuo at 60 C. 

ASSAY 

Dissolve 0,300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0.1M perchloric acid , using 0.2 mL of 
naphtholbenzein solution R as indicator, 

1 mL of 0.1 M perchloric acid is equivalent to 52.86 mg 
of 

STORAGE 

Protected from light. 
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IMPURITIES 

Specified impurities A, B, C> D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
die tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): E. 



and epimer at N' 


A. N-phenyl-N- [ci$,tmn$~ 1 -oxido-1 -(2-phenylethyl)piperidin- 
4-yllpropanamidc, 



B. iV-phcnyl-A r - (piperidm-4-y 1) prop anamide, 



C * iV-phcnyl-A f - [ I -(2-ph enylethy 1) pi peridin -4 -y 1] acetamid e, 



D, jV-phcnyl-1 -(2-phenyleffiyl}piperidm-4-amkie, 

CHG 



E. benzaldehydc. 


PhEur 


Fenticonazole Nitrate 

(Ph. Eur. monograph 1211) 


a 



C 24 H 2} a 2 Nf0 4 $ 518.4 73151-29-8 

Action and use 

Antifungal. 

PhEut ____—_ 

DEFINITION 

I - [ (2/?5)-2-( 2,4-D ich loro phenyl) -2- [ [4~ 

(phenylsulfany 1) benzyl ] oxy] ethyl ] -1 //-imidazol e nitrate. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in 
dimethvlformamide and in methanol, sparingly soluble in 
anhydrous ethanol, 

IDENTIFICATION 

First identification C, £>, 

Second identification A, B, D. 

A. Melting point (2.2. 14): 134 C to 137 °C. 

B. Ultraviolet and visible absorption spectrophotometry 
(2.2.25), 

Test solution Dissolve 20,0 mg in anhydrous ethanol R and 
dilute to 100.0 mL with the same solvent. Dilute 1.0 mL of 
this solution to 10,0 mL with anhydrous ethanol R. 

Spectral range 230-350 nm. 

Absorption maximum Ac 252 nm. 

Shoulder At about 270 nm. 

Absorption minimum At 23b nm. 

Specific absorbance at the absorption maximum 260 to 280. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison fenticonazole nitrate CRS , 

D. It gives the reaction of nitrates (2.3 ,i), 

TESTS 

Optical rotation (2.2.7) 

-0.10 to + 0.10\ 

Dissolve 0.10 g in methanol R and dilute to 10.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
die mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
200.0 mL widi the mobile phase. 
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Reference solution (b) Dilute 10.0 mL of reference solution (a) 
to 25*0 mL with the mobile phase* 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 10*0 mL with the mobile phase. 

Reference solution (d). Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. Dissolve the contents of a 
vial of fenticonazole impurity* D CRS in 1.0 mL of this 
solution. 

Column: 

— size: l - 0,25 m, 0 = 4 mm; 

— stationary phase; octadccylsilyl silica gd for chromatography R 
(5-10 pm). 

Mobile phase Mix 70 volumes of acetonitrile R1 and 
30 volumes of a phosphate buffer solution prepared by 
dissolving 3.4 g of potassium dihydrogen phosphate R in 
900 mL of water adjusting to pH 3.0 with phosphoric 
acid R and diluting to 1000 mL with water R. 

Flow rate 1,0 mL/min, 

Detection Spectrophotometer at 229 nm. 

Injection 10 pL. 

Run time 5.5 times the retention lime of fenticonazole. 

System suitability, 

— resolution: minimum 2,0 between the peaks due to 
impurity D and fenticonazole in the chromatogram 
obtained with reference solution (d); 

— signal-to-noise ratio: minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (c). 

Limits: 

— impurities A , B f C, D t E\ for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,5 per cent); 

— disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent); disregard the peak due to the nitric ion 
(which corresponds to the dead volume of the column). 

Toluene 

Head-space gas chromatography (2.2.28): Use the standard 
additions method. 

Test solution Disperse 0,2 g of the substance to be examined 
in a 10 mL vial with 5 mL of water R. 

Reference solution Mix 4 mg of toluene R with water R and 
dilute to 1000 mL with the same solvent. Place 5 mL of this 
solution in a 10 mL vial. 

Column: 

— size: l - 25 m, 0 = 0.32 mm; 

— stationary phase : 

pdy(cyanapmpyl) (7) (phenyl) (7) (methyl) (86)siIoxane R 
(film thickness 1.2 pm). 

Carrier gas helium for chromatography R. 

Split ratio 1:25, 

Column head pressure 40 kPa. 

Static head-space conditions which may be used: 

— equilibration temperature: 90 °C; 

<— equilibration time : l h. 

Temperature: 

—- column: 80 C; 

— injection port, 180 °C; 

— detector, 220 *C, 

Detection Flame ionisation. 


Injection 1 mL of the gaseous phase. 

Limit 

— toluene: maximum 100 ppm. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on LOGO g by drying 
in vacuo at 60 °C. 

Sul fated ash (2A.I4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.450 g in 50 mL of a mixture of equal volumes of 
anhydrous acetic arid R and methyl ethyl kewne R. Titrate with 
0.1 M perchloric acid\ determining the end-point 
potentiometrically (2.2.20). 

1 mL of 0. / M perchloric arid is equivalent to 51.84 mg 

0fC 24 H 3l a 2 N 3 O 4 S. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A f B } C, D, E. 


ci 



A. (RS) -1 - (2,4-dich lo ropheny 1)- 2-( 1 //-imidazol- i -yl) ethanol. 


O 



B. l-[(2/?5)-2-(2,4-dichlorophenyl)-2ri[4- 
(benzenesulfinyl)bcnzyl]oxy]ethyl] -1 //-imidazole, 


ci 



C. 1 -[{2 RS) -2~(2,4-dichloropheny 1) -2-[ [4- 
(be nzenesul fony I) be nzyl] oxy] ethyl] -1 /f-imidazole. 


Ci 



D. (RS )-1 - [ 2- (2,4-di ch lo ropheny 1) -2-hyd ro xyethy 1] -3 - [4- 
(phenyisulfany 1)benzyl]imidazolium nicrate. 
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a 



E* (RS) -1 - [2- (2,4-dichl orophenyl)-2- [4- 
(phenyl s ulfany 1) benzy loxy ] ethyl] -3- [4- 
(phenylsulfanyl)benzyl] imidazolium nitrate, 

_______ PhEur 


Products of Fermentation * * 

(Ph. Bur , monograph 1468) * 

PhEur. ___ 

This monograph applies to indirect gene products obtained by 
fermentation* It is not applicable to: 

— monographs in the Pharmacopoeia concerning vaccines for 
human or veterinary use; 

— products derived from continuous cell lines of human or animal 
origin ; 

— direct gene products that result from the transcription and 
translation from nucleic acid to protein, whether or not subject 
to post-translational modification; 

— products obtained by semi-synthesis from a product of 
fermentation and those obtained by biocatalyric transformation; 

— whole broth concentrates or raw fermentation products . 

This monograph provides general requirements for the development 
and manufacture of products of fermentation. These requirements 
are not necessarily comprehensive in a given case and requirements 
complementary or additional to those prescribed m this monograph 
may be imposed in an individual monograph or by the competent 
authority. 

PhEur, _ _ 

DEFINITION 

For the purposes of this monograph, products of 
fermentation are active or inactive pharmaceutical substances 
produced by controlled fermentation as indirect gene 
products* They are primary' or secondary metabolites of 
micro-organisms such as bacteria, yeasts, fungi and micro¬ 
algae, whether or not modified by traditional procedures or 
recombinant DNA (rDNA) technology* Such metabolites 
include vitamins, amino acids, antibiotics, alkaloids and 
polysaccharides. 

They may be obtained by batch or continuous fermentation 
processes followed by procedures such as extraction, 
concentration, purification and isolation. 

PRODUCTION 

Production is based on a process that has been validated and 
shown to be suitable* The extent of validation depends on 
the critical nature of the respective process step. 

CHARACTERISATION OF THE PRODUCER 
MICRO-ORGANISM 

The history' of the micro-organism used for production is 
documented. The micro-organism is adequately 
characterised. This may include determination of the 
phenotype of the micro-organism, macroscopic and 
microscopic methods and biochemical tests and, if 


appropriate, determination of the genotype of the micro¬ 
organism and molecular genetic tests. 

PROCESSES USING A SEED-LOT SYSTEM 

The master cell bank is a homogeneous suspension or 
lyophilisate of the original cells distributed into individual 
containers for storage. The viability and productivity of the 
cells under the selected storage conditions and their 
suitability for initiating a satisfactory production process after 
storage must be demonstrated. 

Propagation of the master cell bank may take place through a 
seed-lot system that uses a working cell bank. 

The working cell bank is a homogeneous suspension or 
lyophilisate of the cell material derived from the master cell 
bank, distributed in equal volumes into individual containers 
for storage (for example, in liquid nitrogen)* 

Production may take place by batch or continuous culture 
and may be terminated under defined conditions. 

All containers in a cell bank are stored under identical 
conditions. Once removed from storage, the individual 
ampoules, vials or culture straws are not returned to the cell 
bank, 

PROCESSES USING STAGED GROWTH IN 
CULTURES 

The contents of a container of the working cell bank are 
used, if necessary after resuspension, to prepare an inoculum 
in a suitable medium* After a suitable period of growth, the 
cultures are used to initiate the fermentation process, if 
necessary following preculture in a prefermentor. 

The conditions to be used at each stage of the process are 
defined and must be met with each production run. 

CHANGE CONTROL 

If the production process is altered in a way that causes a 
significant change in the impurity' profile of the product, the 
critical steps associated with this change in impurity profile 
are revalidated. 

If a significant change has taken place in the micro-organism 
used for production that causes a significant change in the 
impurity profile of the product, the critical steps of the 
production process associated with this change, particularly 
the procedure for purification and isolation, are revalidated. 
Revalidation includes demonstration that new impurities 
present in the product as a result of the change are 
adequately controlled by the test procedures. If necessary, 
additional or alternative tests must be introduced with 
appropriate limits. If the change in the process or in the 
micro-organism results in an increase in the Level of an 
impurity already present, the acceptability of such an increase 
is addressed. 

When a master cell bank is replaced, the critical steps of the 
production process must be revalidated to the extent 
necessary to demonstrate that no adverse change has 
occurred in the quality and safety' of the product. Particular 
attention must be given to possible changes in the 
impurity profile of the product if a modified or new micro¬ 
organism is introduced into the process, 

RAW MATERIALS 

The raw materials employed in the fermentation and/or 
down-stream processing are of suitable quality for the 
intended purpose. They are tested to ensure that they comply 
with written specifications. 

Levels of bioburden in media or in the inlet air for aeration 
are reduced to an adequately low' level to ensure that if 
microbiological contamination occurs, it does not adversely 
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Ferric Chloride Hexahydrate 1-977 


affect the quality, purity and safety of the product, Addition 
of components such as nutrients, precursors, and substrates 
during fermentation takes place aseptically, 

IN-PROCESS CONTROLS 

In-process controls are in place to ensure the consistency of 
the conditions during fermentation and down-stream 
processing and of the quality of the isolated product. 

Particular attention must be paid to ensure that any 
microbial contamination that adversely affects the quality, 
purity and safety of the product is detected by the controls 
applied. 

Production conditions may be monitored, as appropriate, by 
suitable procedures for example to control and check: 

— temperature, 

— pH, 

— rate of aeration, 

— rate of agitation, 

— pressure, 

and to monitor the concentration of the required product. 

DOWN-STREAM PROCESSING 

At the end of fermentation, the producer micro-organism is 
inactivated or removed. Further processing is designed co 
reduce residues originating from the culture medium to an 
acceptable level and to ensure that the desired product is 
recovered with consistent quality. 

Various purification processes may be used, for example, 
charcoal treatment, ultra filtration and solvent extraction. 

It must be demonstrated that the process or processes chosen 
reduce to a minimum or remove: 

— residues from the producer micro-organism, culture 
media, substrates and precursors, 

— unwanted transformation products of substrates and 
precursors. 

If necessary, suitable tests are performed either as in-process 
controls or on the isolated product of fermentation. 

IDENTIFICATION, TESTS AND ASSAY 

The requirements with which the product must comply 
throughout its period of validity, as well as specific test 
methods, are stated in the individual monographs. 

_______ PhEur 


Ferric Chloride Hexahydrate * * 

% ** 

(Ph. Eur monograph 1515) * 

Fea 3 ,6H 2 0 270.3 10025-77-1 

PnEt* __ 


DEFINITION 

Content 

98.0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

Crystalline mass or orange-yellow or brownish-yellow’ 
crystals, very hygroscopic. 

Solubility 

Very soluble in water and in ethanol (96 per cent), freely 
soluble in glycerol. 


IDENTIFICATION 

A. It gives reaction (a) of chlorides {23.1). 

B. It gives reaction (c) of iron {23A). 


TESTS 
Solution S 

Dissolve 10 g in distilled water R and dilute to 100 mL with 
the same solvent. 

Acidity 

In a suitable polyethylene container, dissolve 3.0 g of 
potassium fluoride R in 15 mL of water R , Titrate w ith 0AM 
sodium hydroxide using 0, i mL of phenolphthalein solutimi R as 
indicator until a pink colour is obtained. Add 10 mL of 
solution S and allow to stand for 3 h. Filter and use 12*5 mL 
of the filtrate. Not more than 0*30 mL of 0 . / M sodium 
hydroxide is required to change the colour of the indicator to 
pink. 

Free chlorine 

Heat 5 mL of solution S. The vapour does not turn starch 
iodide paper R blue. 

Sulfates (2.4.13) 

Maximum 100 ppm. 

Heat 15 mL of solution S on a water-bath and add 5 mL of 
strong sodium hydroxide solution R. Allow to cool and filter. 
Neutralise the filtrate to blue litmus paper R using hydrochloric 
acid R1 and evaporate to 15 mL 

Ferrous ions 

Maximum 50 ppm. 

To 10 mL of solution S, add 1 mL of water i?, and 0.05 mL 
of potassium fenicyanidc solution R followed by 4 mL of 
phosphoric acid R . After 10 min, any blue colour in the 
solution is not more intense than that in a standard prepared 
at the same time and in the same manner using 10 mL of 
water R and 1 mL of a freshly prepared 0.250 g/L solution of 
ferrous sulfate R. 

Heavy metals {2.4.8} 

Maximum 50 ppm. 

Dissolve 1.0 g in 10 mL of hydrochloric add RL Add 2 mL of 
strong hydrogen peroxide solution R, then evaporate to 5 mL. 
Allow f to cool and dilute to 20 mL with hydrochloric add R1 
and transfer the solution to a separating funnel. Shake 
3 times, for 3 min each time, with 20 mL of methyl isobutyl 
ketone RL Separate the lower phase, reduce to half 
its volume by evaporation and dilute to 25 mL with water R . 
Neutralise 10 mL of the solution with dilute ammonia R1 to 
red litmus paper R and dilute to 20 mL with water R. 12 mL 
of the solution complies with test A* Prepare the reference 
solution using lead standard solution (1 ppm Pb) R 

ASSAY 

In a conical flask with a ground-glass stopper, dissolve 
0.200 g in 20 mL of water R. Add 10 mL of dilute 
hydrochloric add R and 2 g of potassium iodide R. Allow the 
stoppered flask to stand for 1 h protected from light. Titrate 
with 0AM sodium thiosulfate, adding 5 mL of smith solution R 
towards the end of the titration. 

1 mL of 0. / M sodium thiosulfate is equivalent to 27,03 mg of 
FeCl 3 ,6H 2 Q. 

STORAGE 

In an airtight container, protected from light. 


pnEur 
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Ferrous Fumarate 

(Pk Eur. monograph 0902) 



C 4 H 2 Fe0 4 169,9 141-01-5 

Action and use 

Used in prevention and treatment of anaemias. 

Preparations 

Ferrous Fumarate Capsules 

Ferrous Fumarate Oral Suspension 

Ferrous Fumarate Tablets 

Ferrous Fumarate and Folic Add Tablets 

Ferrous Fumarate contains in 200 mg about 65 mg of iron, 

PftEur _ 

DEFINITION 

Iron(II) (£)-butenedioate. 

Content 

93,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Fine, reddish-orange or reddish-brown powder. 

Solubility 

Slightly soluble in water, very slighdy soluble in ethanol 
(96 per cent)* 

IDENTIFICATION 

A, Thin-layer chromatography (2:2.27). 

Test solution To TO g add 25 mL of a mixture of 
equal volumes of hydrochloric acid R and water R and heat on 
a water-bath for 15 min. Cool and filter. Use the filtrate for 
identification test C. Wash the residue with 50 mL of a 
mixture of 1 volume of dilute hydrochloric add R and 
9 volumes of water R and discard the washings. Dry the 
residue at 100-105 C. Dissolve 20 mg of the residue in 
acetone R and dilute to 10 mL with the same solvent. 

Reference solution Dissolve 20 mg of fit marie acid CRS in 
acetone R and dilute to 1 0 mL with the same solvent. 

Plate TLC silica gel F 254 plate R. 

Mobile phase anhydrous formic acid R, methylene chloride R, 
butanol i?, heptane R (12:16:32:44 ViVIVfV). 

Application 5 pL. 

Development In an unsaturated tank, over a path of 10 cm. 
Diying At 105 C For 15 min. 

Detection Examine in ultraviolet light at 254 nra, 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

B, Mix 0.5 g with 1 g of resorcinol R. To 0.5 g of the mixture 
in a crucible add 0.15 mL of sulfuric add R and heat gently, 

A dark red semi-solid mass is formed. Add the mass, with 
care, to 100 mL of water R, An orange-yellow colour 
develops and the solution shows no fluorescence, 

C, The filtrate obtained during preparation of the test 
solution in identification test A gives reaction (a) of iron 
(ZJU), 


TESTS 
Solution S 

Dissolve 2.0 g in a mixture of 10 mL of lead-free hydrochloric 
add R and 80 mL of water R> heating slightly if necessary. 
Allow to cool, filter if necessary and dilute to 100 mL with 

water R , 

Sulfates ( 2.4.13 ) 

Maximum 0,2 per cent. 

Heat 0.15 g with 8 mL of dilute hydrochloric add R and 
20 mL of distilled water R. Cool in iced water, filter and 
dilute to 30 mL with dualled water R. 

Arsenic (2.4.2, Method A) 

Maximum 5 ppm. 

Mix 1.0 g with 15 mL of water R and 15 mL of sulfuric 
add R. Warm to precipitate the fumaric add completely. 

Cool and add 30 mL of water R. Filter. Wash the predpitate 
with water R. Dilute the combined filtrate and washings to 
125 mL with water R. 25 mL of the solution complies with 
the test. 

Ferric ion 

Maximum 2.0 per cent. 

In a flask with a ground-glass stopper, dissolve 3,0 g in a 
mixture of 10 mL of hydrochloric acid R and 100 mL of 
water R by heating rapidly to boiling. Boil for 15 s. Cool 
rapidly 5 add 3 g of potassium iodide R, stopper the flask and 
allow to stand protected from light for 15 min. Add 2 mL of 
starch solution R as indicator. Titrate the liberated iodine with 
0JM sodium thiosulfate. Carry out a blank test. 

The difference between the volumes used in the 2 titrations 
corresponds to the amount of iodine liberated by ferric ion, 

1 mL of 0.1 M sodium thiosulfate is equivalent to 5.585 mg of 
ferric ion. 

Cadmium 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.25, Method F). 

Test solution Solution S, 

Reference solutions Prepare the reference solutions using 
cadmium standard solution ( 0.1 per cent Cd) R and diluting 
with a 10 per cent VIV solution of lead-free hydrochloric 
acid R. 

Source Cadmium hollow-cathode lamp. 

Wavelength 228.8 nm. 

Atomisation device Air-acetylene flame. 

Chromium 

Maximum 200 ppm. 

Atomic absorption spectrometry (2.2.23, Method /}. 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using 
chromium standard solution ( 0.1 per cent Cr) R and diluting 
with a 10 per cent VIV solution of lead-free hydrochloric 
acid R. 

Source Chromium hollow-cathode lamp. 

Wavelength 357.9 nm. 

Atomisation device Air-acetylene flame. 

Lend 

Maximum 20 ppm. 

Atomic absorption spectrometry (2.2,23, Method I). 

Test solution Solution $. 

Reference solutions Prepare the reference solutions using lead 
standard solution (10 ppm Pb) R and diluting with a 
1 0 per cent ViV solution of lead-free hydrochloric acid R. 
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Ferrous Gluconate 1-979 


Source Lead hollo w f -cathode lamp, 

Wavelengtlt 2833 nm. 

Atomisation device Air-acetylene flame. 

Mercury 
Maximum 1 ppm, 

Atomic absorption spectrometry (2,2. 23 , Method l). 

Test solution Solution $* 

Reference solutions Prepare the reference solutions using 
merewy standard solution (10 ppm Hg) R and diluting with a 
25 per cent VfV solution of lead-free hydrochloric acid /?. 

Source Mercury hollow-cathode lamp. 

Wavelength 253.7 nm. 

Following the recommendations of the manufacturer, 
introduce 5 mL of solution S or 5 mL of the reference 
solutions into the reaction vessel of the cold-vapour mercury 
assay accessory, add 10 mL of water R and 1 mL of stannous 
chloride solution RI> 

NicJcel 

Maximum 200 ppm. 

Atomic absorption spectrometry (2,2,25, Method /)* 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using nickel 
standard solution (10 ppm Ni) R and diluting with a 
10 per cent VfV solution of lead-free hydrochloric- acid R. 

Source Nickel hollow-cathode lamp. 

Wavelength 232 nm. 

Atomisation device Air-acetylene flame. 

Zinc 

Maximum 500 ppm. 

Atomic absorption spectrometry (2.2.25, Method /). 

Test solution Solution S diluted to 10 volumes. 

Reference solutions Prepare the reference solutions using zinc 
standard solution (10 ppm Zn) R and diluting with a 
1 per cent Vi V solution of lead-free hydrochloric acid R. 

Source Zinc hollow-cathode lamp. 

Wavelength 233*9 nm. 

Atomisation device Air-acetylene flame. 

Loss on drying (2.2.52) 

Maximum 1,0 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

ASSAY 

Dissolve with slight heating 0*150 g in 7.5 mL of dilute 
sulfuric acid R . Cool and add 25 mL of water /?* Add 0.1 mL 
of ferrmn R. Titrate immediately with 0, 1 M cerium sulfate 
until the colour changes from orange to light bluish-green, 

1 mL of 0.1 M cerium sulfate is equivalent to 16,99 mg 
Of C 4 H 2 Fc0 4 . 

STORAGE 

In an airtight container, protected from light. 

_ Phtur 


Ferrous Gluconate 

(Ph. Eur. monograph 0493) 



x H^O 


CisfLiFeO^fLO 446*1 

(anhydrous substance) 


Action and use 

Used in prevention and treatment of iron deficiency. 

Preparation 

Ferrous Gluconate Tablets 

Ferrous Gluconate contains in 600 mg about 70 mg of iron. 

_ 

DEFINITION 

Ironfll) bis f(2if, 35,4i?,5/f) -2,3,4,5 ,6-pentahydroxyhexanoa te] 
(iron(ll) di(E> gluconate)). 

Content 

11,8 per cent to 12.5 per cent of iron(II) (dried substance)* 

It contains a variable quantity of water. 

CHARACTERS 

Appearance 

Greenish-yellow or grey powder or granules. 

Solubility 

Freely but slowiy soluble in water giving a greenish-brown 
solution, more readily soluble in hot water, practically 
insoluble in ethanol (96 per cent)* 

IDENTIFICATION 

A* Thin-layer chromatography (2*2*27)* 

Test solution Dissolve 20 mg of the substance to be examined 
in 2 mL of water R> heating if necessary in a water-bath at 
60 X* 

Reference solution Dissolve 20 mg of ferrous gluconate CRS in 
2 mL of water /?, heating if necessary in a water-bath at 
60 X* 

Plate TLC silica gel plate R (5-40 pm) [or TLC silica gel 
plate R (2-10 pm)]. 

Mobile phase concentrated ammonia R, ethyl acetate R, water R, 
ethanol (96 percent) R (10:10:30:50 VIVI VfV). 

Application 1 pL, 

Development Over 2/3 of the plate* 

Drying At 105 C for 20 min; allow r to cool. 

Detection Spray with a solution containing 10 g/L of cerium 
sulfate R and 25 g/L of ammonium molybdate R in dilute 
sulfuric acid R and heat at 105 C for about 10 min. 

Results After 5 min, the principal spot in the chromatogram 
obtained with the test solution is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with the reference solution, 

B. 1 mL of solution S (see Tests) gives reaction (a) of iron 
(2.5*/)* 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxidefree water R prepared from 
distilled water R and heated to about 60 C, allow to cool and 
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dilute to 50 mL with carbon dioxide-free water R prepared 
from distilled water R. 

Appearance of solution 

The solution is clear (2,2. J). 

Dilute 2 mL of solution S to 10 mL with water R. Examine 
the solution against the light. 

pH (2.2,5) 

4.0 to 5.5 for solution S* measured 3-4 h after preparation. 

Sucrose and reducing sugars 

Dissolve 0.5 g in 10 mL of warm water R and add 1 mL of 
dilute ammonia RL Pass hydrogen sulfide R through the 
solution and allow to stand for 30 min. Filter and wash die 
precipitate with 2 quantities, each of 5 mL, of water R . 
Acidify the combined filtrate and washings to blue litmus 
paper R with dilute hydrochloric acid R and add 2 mL in 
excess. Boil until the vapour no longer darkens lead acetate 
paper R and continue boiling, if necessary, until die volume is 
reduced to about 10 mL. Cool, add 15 mL of sodium 
carbonate solution i?* allow to stand for 5 min and filter. 

Dilute the filtrate to 100 mL with water R. To 5 mL of this 
solution add 2 mL of cupri-ianaric solution R and boil for 
1 min. Allow' to stand for 1 min. No red precipitate is 
formed. 

Chlorides ( 2.4.4) 

Maximum 0.06 per cent. 

Dilute 0.8 mL of solution S to 15 mL with water R. 

Oxalates 

Dissolve 5,0 g in a mixmre of 10 mL of dilute sulfuric acid R 
and 40 mL of water R, Shake die solution with 50 mL of 
ether R for 5 min. Separate the aqueous layer and shake it 
with 20 mL of ether R for 5 min. Combine the ether layers* 
evaporate to dryness and dissolve the residue in 15 mL of 
water R, Filter* boil the filtrate until the volume is reduced to 
5 mL and add 1 mL of dilute acetic acid R and 1,5 mL of 
calcium chloride solution R, Allow to stand for 30 min. 

No precipitate is formed. 

Sulfates C 2.4.13 ) 

Maximum 500 ppm. 

To 3,0 mL of solution S add 3 mL of acetic acid R and dilute 
to 15 mL with distilled water R. Examine the solutions against 
the light. 

Arsenic ( 2.4.2 , Method A) 

Maximum 2 ppm, determined on 0.5 g. 

Barium 

Dilute 10 mL of solution S to 50 mL with distilled water R 
and add 5 mL of dilute sulfuric acid R, Allow to stand for 
5 min. Any opalescence in the solution is not more intense 
than that in a mixture of 10 mL of solution S and 45 mL of 
distilled water R> 

Ferric ions 

Maximum 1.0 per cent. 

In a ground-glass-stoppered flask* dissolve 5.00 g in a 
mixture of 10 mL of hydrochloric acid R and 100 mL of 
carbon dioxide-free water R. Add 3 g of potassium iodide R 3 
close the flask and allow' to stand protected from light for 
5 min. Titrate with 0,1 M sodium thiosulfate, using 0.5 mL of 
staich solution R , added towards the end of the titration, as 
indicator. Cany out a blank titration. Not more than 9,0 mL 
of 0.1 M sodium thiosulfate is used. 

Heavy' metals (2,4.8) 

Maximum 20 ppm. 

Thoroughly mix 2,5 g with 0,5 g of magnesium oxide R1 in a 
silica crucible. Ignite to dull redness until a homogeneous 


mass is obtained. Heat at 800 ± 50 L 'C for about 1 h, allow 
to cool and cake up the residue in 20 mL of hot hydrochloric 
acid R. Allow to cool. Transfer the liquid to a separating 
funnel and shake for 3 min with 3 quantities, each of 20 mL, 
of methyl isobutyl ketone saturated with hydrochloric acid 
(prepared by shaking 100 mL of freshly distilled methyl 
isobutyl ketone R with 1 mL of hydrochloric acid R). Allow to 
stand, separate the aqueous layer, reduce to half its volume 
by boiling* allow' to cool and dilute to 25 mL with water R. 
Neutralise 10 mL of this solution to red litmus paper R with 
dilute ammonia Rl and dilute to 20 mL with water R. 12 mL 
of the solution complies with test A , Prepare the reference 
solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.2,52) 

5.0 per cent to 10.5 per cent* determined on 0.500 g by 
drying in an oven at 105 °C for 5 h. 

Microbial contamination 

TAMC; acceptance criterion 10 3 CFU/g (2.6.12 ). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

ASSAY 

Dissolve 0.5 g of sodium hydrogen carbonate R in a mixture of 
30 mL of dilute sidfuric acid R and 70 mL of water R. When 
the effervescence stops, dissolve 1,00 g of the substance to be 
examined with gentle shaking. Using Q.l mL of ferroin R as 
indicator, titrate with 0.1 M ammonium and cerium nitrate 
until the red colour disappears. 

1 mL of 0.1 M ammonium and cerium nitrate is equivalent to 
5.585 mg of iron(II). 

STORAGE 

Protected from light. 

_____ PhEur 


Dried Ferrous Sulfate ** \ 

Dried Ferrous Sulphate * 

(Ph Eur monograph 2340) 

FeS0 4 151,9 13463-43-9 

-- 

DEFINITION 

Hydrated ferrous sulfate from which part of the w'ater of 
hydration has been removed by drying. 

Content 

86.0 per cent to 90,0 per cent. 

CHARACTERS 

Appearance 

Greyish-white powder. 

Solubility 

Slowly but freely soluble in water, very soluble in boiling 
w'ater, practically insoluble in ethanol (96 per cent). 

It is oxidised in moist air* becoming brown, 

IDENTIFICATION 

A. It gives the reactions of sulfates (2.3.1). 

B. It gives reaction (a) of iron (2.3. /), 

C. It complies with the limits of the assay. 

TESTS 
Solution S 

Dissolve 2.00gina5per cent V/V solution of lead-free nitric 
acid R and dilute to 100.0 mL with the same acid. 
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Ferrous Sulfate Heptahydrate 1-981 


pH (2.2. 3) 

3*0 to 4.0* 

Dissolve L0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Chlorides (2.4,4) 

Maximum 300 ppm. 

Dissolve 2*5 g in water R t add 0.5 mL of dilute sulfuric acid R 
and dilute to 50 mL with water R * Dilute 3.3 mL of this 
solution to 10 mL with water R and add 5 mL of dilute nitric 
acid R . Prepare the standard using a mixture of 10 mL of 
chloride standard solution (5 ppm Cl) R and 5 mL of dilute 
nitric acid R. Use 0.15 mL of silver nitrate solution R2 in this 
test. 

Chromium 

Maximum 100 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

Test solution Solution S* 

Reference solutions Prepare the reference solutions using 
chromium standard solution (100 ppm Cr) R, diluted as 
necessary with a 5 per cent V/V solution of lead-free nitric 
acid R. 

Source Chromium hollow-cathode lamp using a transmission 
band preferably of 1 nm. 

Wavelength 357*9 nm. 

Atomisation device Air-acetylene flame. 

Copper 

Maximum 50 ppm. 

Atomic absorption spectrometry (2.2.23 , Method IT). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using copper 
standard solution (0.1 per cent Cu) R , diluted as necessary with 
a 5 per cent V/V solution of lead-free nitric add R. 

Source Copper hollow-cathode lamp using a transmission 
band preferably of 1 nm* 

Wavelength 324.7 nm. 

Atomisation device Air-acetylene flame. 

Ferric ions 

Maximum 0.5 per cent. 

In a ground-glass-stoppered flask, dissolve 5.00 g in a 
mixture of 10 mL of hydrochloric acid R and 100 mL of 
carbon dioxide-free water R. Add 3 g of potassium iodide R, 
dose the flask and allow to stand in the dark for 5 min. 
Titrate the liberated iodine with 0. t M sodium thiosulfate, 
using 0.5 mL of starch solution R, added towards the end of 
titration, as indicator. Carry out a blank test in the same 
conditions* Not more than 4.5 mL of 0:1 M sodium thiosulfate 
is used* 

Manganese 

Maximum 0.1 per cent. 

Atomic absorption spectrometry (2.2.23, Method IT). 

Test solution Dilute i .0 mL of solution S to 20.0 mL with a 
5 per cent V/V soluuon of lead-free nitric acid R. 

Reference solutions Prepare the reference solutions using 
manganese standard solution (1000 ppm Mn) R, diluted as 
necessary with a 5 per cent V/V solution of lead-free nitric 
acid R. 

Source Manganese hollo w r -cathode lamp using a transmission 
band preferably of I nm. 

Wavelength 279.5 nm. 

Atomisation device Air-acetylene flame. 


Nickel 

Maximum 100 ppm* 

Atomic absorption spectrometry (2.2.23, Method If). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using nickel 
standard solution (10 ppm Ni) R, diluted as necessary with a 
5 per cent V/V solution of lead-free nitric acid R. 

Source Nickel hollow-cathode lamp using a transmission band 
preferably of 1 nm. 

Wavelength 232.0 nm. 

Atomisation device Air-acetylene flame. 

Zinc 

Maximum 100 ppm. 

Atomic absorption spectrometry (2.2.23, Method II), 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using zinc 
standard solution (100 ppm Zn) R 3 diluted as necessary with a 
5 per cent V/V solution of lead-free nitric acid R. 

Source Zinc hollow-cathode lamp using a transmission band 
preferably of I nm. 

Wavelength 213*9 nm. 

Atomisation device Air-acetylene flame. 

ASSAY 

Dissolve 2*5 g of sodium hydrogen carbonate R in a mixture of 
150 mL of water R and 10 mL of sulfuric acid R . When the 
effervescence ceases, add to the solution 0.140 g of the 
substance to be examined and dissolve w r itih gentle shaking. 
Add 0*1 mL of ferrvin R and titrate with 0.1 M ammonium 
and cerium nitrate until the red colour disappears, 

1 mL of 0 * / M ammonium and cerium nitrate is equivalent to 
15.19 mg of FeSO.i. 

STORAGE 

In an airtight container. 

____ Ph fiyr 


Ferrous Sulfate Heptahydrate 

Ferrous Sulphate Heptahydrate 
(Ph Eur monograph 0083) 

FeS0*7H 2 0 278.0 


* 

* ■# 

* * 

★ ★ 


7782*63-0 


Action and use 

Used in prevention and treatment of anaemias. 

Preparation 

Paediatric Ferrous Sulfate Oral Soludon 


PhEiM ----- 

DEFINITION 

Content 

98.0 per cent to 105.0 per cent. 

CHARACTERS 

Appearance 

Light green, crystalline powder or bluish-green crystals, 
efflorescent in air. 

Solubility' 

Freely soluble in water, very soluble in boiling water, 
practically insoluble in ethanol (96 per cent). 

Ferrous sulfate heptahydrate is oxidised in moist air, 
becoming brown. 
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IDENTIFICATION 

A, It gives the reactions of sulfates (23, /}, 

B, It gives reaction (a) of iron (233). 

C, It complies with the limits of the assay, 

TESTS 
Solution S 

Dissolve 4.0 g in a 5 per cent VIV solution of lead-free nitric 
add R and dilute to 100,0 mL with the same solution, 
pH (2.23) 

3,0 to 4.0. 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Chlorides (2,4,4) 

Maximum 200 ppm. 

Dilute 5 mL of solution S to 10 mL with water R and add 
5 mL of dilute nitric acid R. Prepare the standard with a 
mixture of 2 mL of water R , 3 mL of dilute nitric add R and 
8 mL of chloride standard solution (5 ppm Cl) R. Use 0.15 mL 
of silver nitrate solution R2 in this test. 

Chromium 
Maximum 50 ppm. 

Atomic absorption spectrometry {2,2,23, Method IS), 

Test solution Solution S. 

Reference solution Prepare the reference solutions using 
chromium standard solution (100 ppm Cr) R, diluting with a 
5 per cent VIV solution of lead-free nitric acid R, 

Source Chromium hoi low-cathode lamp using a transmission 
band preferably of 1 nm. 

Wavelength 357.9 nm. 

Atomisation device Air-acetylene flame. 

Copper 

Maximum 50 ppm. 

Atomic absorption spectrometry (2.2.23, Method II). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using copper 
standard solution (0.1 per cent Cu) R, diluting with a 
5 per cent VIV solution of lead-free nitric acid R. 

Source Copper hollow-cathode lamp using a transmission 
band preferably of 1 nm. 

Wavelength 324,7 nm. 

Atomisation device Air-acetylene flame. 

Ferric ions 
Maximum 0,3 per cent. 

In a ground-glass-stoppered flask, dissolve 5.00 g in a 
mixture of 10 mL of hydrochloric acid R and 100 mL of 
carbon dioxide-free water R. Add 3 g of potassium iodide R, 
dose the flask and allow to stand in the dark for 5 min. 
Titrate the liberated iodine with 0.1 M sodium thiosulfate, 
using 0,5 mL of starch solution R , added towards the end of 
the titration, as indicator. Cany out a blank test in the same 
conditions. Not more than 2.7 mL of 0.1 M sodium thiosulfate 
is used, taking into account the blank titration. 

Manganese 

Maximum 0.1 per cent. 

Atomic absorption spectrometry (2. 2.23, Method II). 

Test solution Dilute 1.0 mL of solution S to 20.0 mL with a 
5 per cent VIV solution of lead-free nitric add R, 

Reference solutions Prepare the reference solutions using 
manganese standard solution (1000 ppm Mn) R, diluting with a 
5 per cent VIV solution of lead-free nitric add R. 


Source Manganese hollow-cathode lamp using a transmission 
band preferably of 1 nm. 

Wavelength 279,5 nm. 

Atomisation device Air-acetylene flame. 

Nickel 

Maximum 50 ppm. 

Atomic absorption spectrometry (2,2.23, MethodII). 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using nickel 
standard solution (10 ppm Ni) R, diluting with a 
5 per cent VIV solution of lead-free nitric acid R. 

Source Nickel hollow-cathode lamp using a transmission band 
preferably of 1 nm. 

Wavelength 232,0 nm. 

Atomisation device Air-acetylene flame. 

Zinc 

Maximum 50 ppm. 

Atomic absorption spectrometry (2.2.23, Method If), 

Test solution Solution S. 

Reference solutions Prepare the reference solutions using zinc 
standard solution (100 ppm Zn) R 3 diluting w T ith a 
5 per cent VIV solution of lead-free nitric add R, 

Source Zinc hollow^cathode lamp using a transmission band 
preferably of 1 nm. 

Wavelength 213.9 nm. 

Atomisation device Air-acetylene flame. 

ASSAY 

Dissolve 2.5 g of sodium hydrogen carbonate R in a mixture of 
150 mL of water R and 10 mL of sulfuric acid R. When the 
effervescence ceases add to the solution 0.500 g of the 
substance to be examined and dissolve with gentle swirling. 
Add 0.1 mL of ferroin R and titrate with 0 . / M ammonium 
and cerium nitrate until the red colour disappears, 

1 mL of 0,1 M ammonium and cerium nitrate is equivalent to 
27.80 mg of FeS0 4j 7H 2 0. 

STORAGE 

In an airtight container. 

_____ PhEur 


Fexofenadine Hydrochloride 

(Ph. Eur . monograph 2280) 



C 32 H 40 CINO 4 538,1 153439-403 

Action and use 

Histamine Hj receptor antagonist; antihistamine. 

Preparation 

Fexofenadine Tablets 
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Fexofenadine Hydrochloride 1-983 


Ph£ir ____ 

DEFINITION 

2- [4-1 (1 RS)- 1 - Hydroxy-4- [4- 

(hydroxydiphenylmethyl)piperidin-1 -yl] butyl] phenyl]-2- 
mcthylpropanoic add hydrochloride. 

Content 

98,0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water, freely soluble in methanol, very 
slightly soluble in acetone. 

It sho\^ polymorphism (5.9), 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison fexofenadine hydrochloride CRS , 

It the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol f?, evaporate to dryness and 
record new spectra using the residues. 

B, Dissolve 30 mg of the substance to be examined in a 
mixture of equal volumes of methanol R and looser R> sonicate 
if necessary and dilute to 2 mL with the same mixture of 
solvents. The solution gives reaction (a) of chlorides (2JT). 

TESTS 
Impurity^ R 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve the contents of a vial of 
fexofenadine impurity B CRS in the test solution and dilute to 
2.0 mL with the test solution. 

Reference solution (h) Dilute 1,0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 10.0 mL with the mobile phase. 

Column : 

— size: / - 0.25 m, 0 = 4.6 mm; 

— stationary^ phase : silica gel BC for chiral chromatography R 
(5 jim). 

Mobile phase Mix 20 volumes of acetonitrile for 
chromatography R and 80 volumes of a buffer solution 
prepared as follows: to 1.15 mL of glacial acetic acid R add 
water for chromatography R, adjust to pH 4,0 ± 0,1 with 
dilute ammonia R1 and dilute to 1000 mL with water far 
chromatography R. 

Flow rate 0,5 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL. 

Run time 1.2 times the retention time of fexofenadine. 

Relative retention With reference to fexofenadine (retention 
time = about 20 min): impurity B - about 0.7. 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
fexofenadine and impurity B. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by L3; 


— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,1 per cent). 

Related substances 

Liquid chromatography (2,2,29). 

Buffer solution Dissolve 6,64 g of sodium dihydrogen phosphate 
monohydrate R and 0.84 g of sodium perchlorate R in water for 
chromatography R> adjust topH2.0 ± 0.1 with phosphoric 
acid R and dilute to 1000 mL with water for 
chromatography R. 

Solvent mixture Mix equal volumes of acetonitrile for 
chromatography R and the buffer solution. 

Test solution fa) Dissolve 25.0 mg of the substance to be 
examined in 25.0 mL of the solvent mixture. 

Test solution (h) Dilute 3,0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 25.0 mg of fexofenadine 
hydrochloride CRS in the solvent mixture and dilute to 
25.0 mL with the solvent mixture. Dilute 3.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 1 mg each of fexofenadine 
impurity A CRS and fexofenadine impurity C CRS in 20 mL of 
reference solution (a) and dilute to 200.0 mL with the 
mobile phase. 

Column: 

— size: / = 0.25 m,0- 4.6 mm; 

— stationary^ phase: phenylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 350 volumes of acetonitrile for 
chromatography R and 650 volumes of the buffer solution; 
add 3 volumes of triethylamme R and mix. 

Flow rate L5 mL/min. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference solutions (b) 
and (c). 

Relative retention With reference to fexofenadine (retention 
time = about 9 min): impurity A = about 1.7; 
impurity D - about 2.3; impurity C = about 3.2. 

Run time 6 times the retention time of fexofenadine for test 
solution (a) and reference solution (c), twice the retention 
time of fexofenadine for reference solution (b). 

System suitability: reference solution (c): 

— resolution: minimum 10 between the peaks due to 
fexofenadine and impurity A, 

Limits: 

— correction factor, for the calculation of content^ multiply the 
peak area of impurity A by 1.4; 

— impurities A, Q D: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0,1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.3 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 
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Heavy metals (2,4,8) 

Maximum 10 ppm. 

Dissolve 1.0 g in a mixture of 15 volumes of water R and 
85 volumes of methanol R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies with 
rest B. Prepare the reference solution using 5 mL of lead 
standard solution (1 ppm Pb) R. 

Water ( 2.5.32 ) 

Maximum 0,5 per cent. 

Dissolve 1.000 g in anhydrous methanol R and dilute to 
5,0 mL with the same solvent. Use LG mL of this solution. 
Sul fated ash (2,4,14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (a). 

Run time Twice the retention time of fexofenadine. 

Calculate the percentage content of fexofenadine 
hydrochloride from the declared content of fexofenadine 
hydrochloride CHS, 

IMPURITIES 

Specified impurities A, B, C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by die general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 .10. 
Control of impurities m substances far phannaceutical use): L, F, 
G. 



C. (li?S)-4-[4-(hydroxydiphenylmethyl)piperidin-1 -yi]-l-[4- 
(1 -methylethyl) phenyl] but an-1 -ol, 



D. methyl 2-[4-((l/?HS>l-hydroxy-4-[4- 
(hydroxydiphenylmethyl)piperidin-1 -yl] butyl] phenyl] - 2- 
methy Ipro pa noa te, 



E. diphenyl (piperidin-4-yl) m ethano 1 3 



A. 2-[4-[4“ [4-(hydroxydiphenvlmethyl)piperidin-1 - F. 2-[4-[ 1 -hy droxy-4-[4-(hydroxy diphenyl me thyl) p iperidin -1 - 

y 1] butanoyl ] phenyl] -2 -methy Iprop anoic acid> y 1] butyl] phenyl] prop anoic ad d, 



B ♦ 2- [3- [( 1RS) -1 -hydroxy-4-[4- 

(hydroxydiphenylmethyl)piperidin-1 -yl] butyl] phenyl] -2- 
methylpropanoic acid, 



G. 2-[4- [([4-(diphenylmcthylidene)piperidin-1 -yl] -1 - 
hydroxybuty) ] p heny 1] -2 -methyIpropanoic acid. 

_______ PhEor 



2017 


Filgrastim Concentrated Solution 1-985 


Filgrastim Concentrated Solution ******* 

_ ***** 

(PK But. monograph 2206) 

MTPLGFA5SL FQSFLLKCLE QVRKIQGDGA ALQEKLCATY 

I-- 1 

KLCHFEELVL LGHSLGt PWA PLSSCPSQAL QLAGCL5QLH 

i_i 

SGLFLYQGLL QALEGlSPE-L GPTLDTLQLD VADFATTIWQ 
OMEELGMAFA LQFTQGAMFA FASAFQRRAG GVLVASHLQS 
FLEV3YRVLR HGAQF 

Cg45H|33$N22;j0243Sg 18 799 121181 - 53-1 

Action and use 

Recombinant methionyl human granulocyte colony- 
stimulating factor 

PtiEur __ 

DEFINITION 

Solution of a protein having the primary structure of the 
granulocyte colony-stimulating factor plus 1 additional amino 
acid, an JV-terminal methionine (r-met HU G-CSF). 

In contrast to its natural counterpart, the protein is not 
glycosylated. Human G-CSF is produced and secreted by 
endothelium, monocytes and other immune cells. 

The protein stimulates the differentiation and proliferation of 
leucocyte stem cells into mature granulocytes. 

Concent 

Minimum 0*9 mg of protein per millilitre. 

Potency 

Minimum 0.9 x 10 s IU per milligram of protein. 

PRODUCTION 

Filgrastim concentrated solution is produced by a method 
based on recombinant DNA (rDNA) technology, using 
bacteria as host cells. 

Prior to release y the following tests are carried out on each hatch of 
the final bulk product y unless exemption has been granted by the 
competent authority i 

Host*-cell-derived proteins 

The limit ts approved by the competent authority. 

Host-cell- or vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

Appearance 

Clear, colourless or slightly yellowish liquid. 

IDENTIFICATION 

A. It shows the expected biological activity (see Assay). 

B. Examine the electropherograms obtained in the test for 
impurities with charges differing from that of filgrastim. 

Results The principal band in the clcctropherogram obtained 
with the test solution is similar in position to the principal 
band in the electropherogram obtained with reference 
solution (a). 

C. Examine the chromatograms obtained in the test for 
impurities with molecular masses higher than that of 
filgrastim. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

D. Examine the electropherograms obtained under both 
reducing and non-reducing conditions in the test for 
impurities with molecular masses differing from that of 
filgrastim. 


Results The principal band in the electropherogram obtained 
w'ith test solution (a) is similar in position to the principal 
band in the electropherogram obtained with reference 
solution (b). 

E. Examine the chromatograms obtained in the test for 
related proteins. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and shape to 
the principal peak in the chromatogram obtained with the 
reference solution, 

F. Peptide mapping (2.2.55). 

SELECTIVE CLEAVAGE Of WE PEPTIDE BONDS 

Test solution Introduce a volume of the preparation to be 
examined corresponding to 25 pg of protein into a 
polypropylene tube. Add 25 pL of a 0.1 mg/mL solution of 
glutamyl endopeptidase for peptide mapping R. Dilute to 100 pL 
with 0.02 M sodium phosphate buffer solution pH 8.0 R , stopper 
the tube and incubate at about 37 X for 17 h. Cool to 
2-8 *C until analysis. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using filgrastim CRS 
instead of the preparation to be examined. 

CHROMATOGRAPHIC SEPARATION 

Liquid chromatography (2.2.29). 

Column: 

— size: 1 = 0.10 m, 0 = 2.1 mm; 

— stationary' phase : octadeeykilyl silica gel for 
chromatography R (5 pm) with a pore size of 20 nm; 

— temperature: 60 ? C. 

Mobile phase: 

— mobile phase A\ dilute 0.5 mL of trifluoroacetic acid R in 
950 mL of water f?, add 50 mL of acetonitrile for 
chromatography R and mix; 

— mobile phase B; dilute 0.5 mL of trifluoroacetic acid R in 
50 mL of water R, add 950 mL of acetonitrile for 
chromatography R and mix; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - a 

97 + 94 

3*6 

8 - 25 

94*66 

6 + 34 

25-40 

66 + 10 

34+90 

40-45 

10 

90 


Flow rase 0.2 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 10 pL. 

System suitability The chromatogram obtained with the 
reference solution is similar to the chromatogram of filgrastim 
digest supplied with filgrastim CRS , 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

TESTS 

Impurities with molecular masses higher than that of 
filgrastim 

Sbe-cxclusion chromatography (2.2.30): Use the 
normalisation procedure. 

Solution A Dissolve 4.1 g of sodium acetate R in 400 mL of 
water B, adjust to pH 4.0 with acetic acid R and dilute to 
500 mL with water R. 
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Test solution Dilute the preparation to be examined with 
solution A to obtain a concentration of 0.4 mg/mL. 

Reference solution Dilute filgrastim CRS with solution A to 
obtain a concentration of 04 mg/mL. 

Resolution solution Mix a sample of the reference solution for 
about 30 s using a vortex mixer. 

Column : 

— size: l = 0.3 m, 0 = 7,8 mm; 

— stationary phase: hydrophilic silica gel for chromatography R 
(5 pm) of a grade suitable for fractionation of globular 
proteins in the relative molecular mass range of 10 000 to 
500 000; 

— temperature: 30 °C. 

Mobile phase Dissolve 7,9 g of ammonium hydrogen 
carbonate R in 1000 mL of water R and adjust to pH 7.0 with 
phosphoric add R\ dilute to 2000 mL with water R. 

Flow rate 0,5 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 20 pL. 

Relative retention With reference to the filgrastim monomer 
(retention time “ about 19 min): aggregates = about 0.60; 
filgrastim oligomer 1 = about 0,75; filgrastim 
oligomer 2 = about 0,80; filgrastim dimer — about 0,85. 
System suitability Resolution solution: 

— retention time: filgrastim monomer = 17 min to 20 min; 

— resolution: minimum 3 between the peaks due to the 
filgrastim dimer and the filgrastim monomer. 

Calculate the percentage content of the dimer, oligomers and 
aggregates. 

Limits: 

— impurities with molecular masses higher than that offilgrastim, 
other than the dimer, maximum 0.5 per cent; 

— total of impurities with molecular masses higher than that of 
filgrastim: maximum 2 per cent. 

Impurities with molecular masses differing from that 
of filgrastim 

Polyacrylamide gel electrophoresis (2,2,37) under both 
reducing and non-reducing conditions. 

Gel dimensions 1 mm thick. 

Resolving gel 13 per cent acrylamide. 

Sample buffer (mn^redudng conditions) Mix equal volumes of 
water R and concentrated SDS-PAGE sample buffer R. 

Sample buffer (reducing conditions) Mix equal volumes of 
water R and concentrated SDS-PAGE sample buffer for reducing 
conditions R containing 2-mercaptoethanol as the reducing 
agent. 

Test solution (a) Dilute the preparation to be examined with 
sample buffer to obtain a concentration of 100 pg/mL, 

Test solution (b) To 0.20 mL of test solution (a) add 0,20 mL 
of sample buffer. 

Test solution (c) Dilute 0,20 mL of test solution (b) to 1 mL 
with sample buffer. 

Test solution (d) Dilute 0.20 mL of test solution (c) to 1 mL 
with sample buffer. 

Test solution (e) To 0.20 mL of test solution (d) add 0,20 mL 
of sample buffer. 

Reference solution (a) Solution of molecular mass markers 
suitable for calibrating SDS-poly acrylamide gels in the range 
of 14,4-94 kDa, 

Reference solution (b) Dilute filgrastim CRS with sample buffer 
to obtain a concentration of 100 pg/mL 
Sample treatment Boil for 5 min. 


Application 20 pL, 

Detection By silver staining. 

System suitability: 

— reference solution (a): the validation criteria are met; 

— a band is seen in the electropherogram obtained with test 
solution (e); 

— a gradation of intensity of staining is seen in the 
clectropherograms obtained with test solutions (a) to (e). 

Limit: test solution (a): 

— impurities with molecular masses lower or higher than that of 
filgrastim: no band is more intense than the principal band 
in the clectropherogram obtained with test solution (d) 
(2,0 per cent). 

Impurities with charges differing from that of 
filgrastim 

Isoelectric focusing (2.2,54). 

Test solution Dilute the preparation to be examined with 
water R to obtain a concentration of 0,3 mg/mL. 

Reference solution (a) Dilute filgrastim CRS with water R to 
obtain a concentration of 0.3 mg/mL 
Reference solution (b) Dilute filgrastim CRS with water R to 
obtain a concentration of 0,03 mg/mL., 

Reference solution (c) Use an isoelectric point (pi) calibration 
solution, in the pi range of 2.5-6.5, prepared according to 
the manufacturer's instructions. 

Focusing'. 

— pH gradient, 4.5-8,0; 

— catholyie: 1 M solution of sodium hydroxide R\ 

— analyte: 0.04 M solution of glutamic add R in a 
0,0025 per cent VfV solution of phosphoric add R; 

— application: 20 gL. 

Detection As described in 2. 2.54, 

System suitability: 

— in the electropherogram obtained with reference 
solution (c) a the relevant isoelectric point markers are 
distributed along the entire length of the gel; 

— in the electropherogram obtained with reference 
solution (a), the pi of the principal band is 5.7 to 6J, 

Limit: 

— any impurity: no band is more intense than the principal 
band in the electropherogram obtained with reference 
solution (b) (10 per cent). 

Related proteins 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dilute the preparation to be examined with water 
for chromatography R to obtain a concentration of 0.5 m^rnL, 
Reference solution (a) Dilute the content of a vial of 
filgrastim CRS with water for chromatography R to obtain a 
concentration of 0.5 mg/mL. 

Reference solution (bj To 250 pL of reference solution (a), add 
2.5 pL of a 4,5 g/L solution of hydrogen peroxide. Mix and 
incubate at 25 ± 2 C for 30 min, then add 1.9 mg of l - 
methionine R . 

Reference solution (c) To 250 pL of reference solution (a) ? add 
0.25 mg of dithiothrdtol R. Mix and incubate at 35 ± 2 G 
for 60 min. 

Column: 

— size 1 1 - 0,3 5 m, 0 = 4.6 mm; 

— stationary phase: butylsilyl silica gel for chromatography R 
(5 pm) with a pore size of 30 nm; 

— temperature: 60 D C. 
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Mobile phase: 

— mobile phase A: dilute ! mL of iriflmroacmc add R in 
1000 mL of mater for chromatography R; 

— mobile phase B: dilute I mL of trifluoroacetk add R in 

100 mL of mater for chromatography R y then add 900 mL 
of acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent WV} 

(per cent V/V) 

0 - 30 

60 * 20 

40*80 

30 - 35 

20 

80 

35 - 4S 

20 ->60 

80*40 


Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 50 jiL of the test solution and reference solutions (b) 
and (c). 

Relative retention With reference to filgrastim (retention 
time = about 23 min): oxidised filgrastim 
(form 1) = about 0.84; oxidised filgrastim (form 2) - about 
0.98; reduced filgrastim = about 1.04. 

System suitability, reference solution (b): 

— symmetry factor, maximum 1.8 for the peak due to 
filgrastim; 

— peak-io-vadey rarib: minimum 2.0 r where H p - height 
above the baseline of the peak due to filgrastim and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to oxidised 
form 2. 

System suitability: reference solution (c): 

— resolution: minimum 1,5 between the peaks due to 
filgrastim and reduced filgrastim; 

— symmetry factor, maximum L8 for the peak due to 
filgrastim. 

Limits: 

— any impurity: for each impurity, maximum l .0 per cent; 

— total: maximum 2.0 per cent. 

Bacterial endotoxins (2,6. 14) 

Less than 2 IU in the volume that contains 1.0 mg of 
protein, 

ASSAY 

Protein 

Liquid chromatography (2.2.2?) as described in the test for 
related proteins with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the content of filgrastim 
taking into account the assigned content of 
Cg^sHisasN^OataS* in filgrastim CRS , 

Potency 

The potency of the preparation to be examined is determined 
by comparison of the dilutions of the test preparation with 
the dilutions of the International Standard of filgrastim or 
with a reference preparation calibrated in International Units. 
The International Unit is the activity contained in a stated 
amount of the appropriate International Standard. 

The equivalence in International Units of the International 
Standard is stated by the World Health Organization. 

Carry out the assay using a suitable method such as the 
following, which uses the conversion of a tetrazolium 
salt (MTS) as a staining method. Alternative methods of 
quantifying cell proliferation, such as measurement of 
intracellular ATP by lucifcrasc bioluminescence, have also 
been found suitable, and may be used as the assay readout, 
subject to appropriate validation. The assay conditions (for 


example, cell concentration, incubation time and dilution 
steps) are then adapted accordingly. 

Use an established cell line responsive to filgrastim. M-NFS- 
60 cells (ATCC No, CRL-1838) that have been made 
sensitive to G-CSF have been found suitable. Incubate with 
varying dilutions of test and reference preparations of 
filgrastim. Then incubate with a solution of tetrazolium salt R. 
This cytoehemical stain is converted by cellular 
dehydrogenases to a coloured formazan product. 

The formazan is then measured spectrophotometrically. 

Add 50 pL of dilution medium to all wells of a 96-well 
microtitre plate. Add an additional 50 pL of this solution to 
the wells designed for the blanks. Add 50 pL of each solution 
to be tested in triplicate (test preparation and reference 
preparation at a concentration of about 800 IU/mL, plus a 
series of 10 twofold dilutions to obtain a standard curve). 
Prepare a suspension of M-NFS-60 cells containing 
7 x 10 ! cells per millilitre. Immediately before use, add 
2-mereaptoethanol to a final concentration of 0.1 mM, and 
add 50 pL of the prepared cell suspension to each well, 
maintaining the cells in a uniform suspension during 
addition. 

Incubate the plate at 36.0-38.0 'C for 44-48 h in a 
humidified incubator using 6 ± 1 per cent C0 2 - Add 20 pL 
of a 5.0 g/L sterile solution of tetrazolium salt R to each well 
and reincubate for 4 h. Estimate the quantity of formazan 
produced using a microtitre well plate reader at 490 nm. 
Calculate the potency of the preparation to be examined 
using a suitable statistical method, for example the parallel 
line assay (5,2), 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits (P = 0.95) are not less than 

74 per cent and not more than 136 per cent of the estimated 

potency, 

LABELLING 

The label states: 

— the content, in milligrams of protein per millilitre; 

— the potency, in International Units per milligram of 
protein. 

__ PtiEur 


Finasteride 


(Ph. Eur. monograph 1615) 


c 2 *h*n 2 o 2 



372.6 



CHj 


* * * 


* 

* 

* . 


* 

* 

★ 


98319-26-7 


Action and use 

5-Alpha reductase inhibitor; treatment of benign prostatic 
hyperplasia. 

Preparation 
Finasteride Tablets 


PtiEur ___ 

DEFINITION 

N-( 1,1 -Dime thy lethyl)-3-oxo-4-aza-5ot-androst-1 -ene- 1T(3- 
carboxamide. 
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Content 

98.0 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white * crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol and in 
methylene chloride. 

It shows polymorphism (5,9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24), 

Comparison finasteride CRS. 

If the spectra obtained in the solid state show' differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R y evaporate to dryness and 
record new spectra using the residues. 

TESTS 

Specific optical rotation (2.2.7) 

+ 12.0 to + 14.0 (dried substance). 

Dissolve 0.250 g in methanol R and dilute to 25,0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2,2.29), 

Solvent mixture acetonitrile R1 , water for chromatography R 
(50:50 VfV). 

Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50,0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 100.0 mg of the substance to be 
examined in the solvent mixture and dilute to 10,0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 25,0 mg of finasteride CRS in 
the solvent mixture and dilute to 50.0 mL with the solvent 
mixture. 

Reference solution (h) Dissolve 10 mg of fimsteride for peak 
identification CRS (containing impurities A and C) in 1,0 mL 
of die solvent mixture. 

Reference solution (c) Dilute 1.0 mL of test solution (b) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Column: 

— size: l = 0,25 m, 0 - 4,0 mm; 

— stationary* phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (5 ;im); 

-— temperature: 60 X- 

Mobile phase : acetonitrile /?/, tetrakydrofuran /?, water for 
chromatography R (10:10:8 0 VfVfV ). 

Flow rate 1,5 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 15 pL of test solution (b) and reference solutions (b) 
and (c). 

Run time Twice the retention time of finasteride. 

Identification of impurities Use the chromatogram supplied 
with finasteride for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and C, 

Relative retention With reference to finasteride (retention 
time = about 28 mb): impurity A = about 0.9; 
impurity C - about 1.3, 


System suitability: 

— signal-to-noise ratio: minimum 40 for the principal peak in 
the chromatogram obtained with reference solution (c); 

— peak-to-vadey ratio: minimum 5, where H p - height above 
the baseline of the peak due to impurity A and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
finasteride in the chromatogram obtained with reference 
solution (b). 

Calculation of percentage contents: 

— correction factor, multiply the peak area of impurity A 
by 2.4; 

— for each impurity, use the concentration of finasteride in 
reference solution (c). 

Limits: 

— impurities A, C: for each impurity 5 maximum 0.3 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Loss on drying (2.2,22) 

Maximum 0,5 per centj determined on 1,000 g by drying in 
an oven at 105 X. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with die following modification. 

Injection Test solution (a) and reference solution (a). 
Calculate the percentage content of C 2 3H 36 N 2 02 taking into 
account the assigned content of finasteride CRS , 

STORAGE 

Protected from light. 

LMPURITIES 

Specified impurities A, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.W. 
Control of impurities in substances for pharmaceutical use): B. 



A. N-( 1,1 -dimethylethyl)-3-oxo'4-aza-5a-androscane-1713- 
carboxamide (dihydrofinasteride), 



B, methyl 3-oxo-4-aza-5ct-androst-l-ene-17fLcarboxylatej 
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C. N~( 1,l-dimethylcthyl)-3-oxo-4-a2aandr0$ta-l,5-diene- llp- 
carboxamide (A5-finasteride). 

____ Pt\Eur 


Fish Oil, Rich in 0mega-3-Acids ***** 

(Ph. Eur. monograph 1912) * 

PtiEi* ___ 

DEFINITION 

Purified, winterised and deodorised fatty oil obtained from 
fish of families such as Engrattlidae, Carangidae^ Clupeidae, 
Osmendac, Scombridae (except the genera Thunmts and Sarda) 
and Ammodytidae (type I), or from the genera Thunnus and 
Sarda within the family Scombridae (type II). The omega-3 
acids are defined as the following acids: alpha-linoicnic add 


(Cl8:3 n-3), moroctic acid (Cl8:4 n-3), eicosatetraenoic add 
(C20:4 n-3), rimnodonic (eicosapentsenoic) add (C20:5 n-3; 
EPA) t hencicosapentaenoic add (C2I:5 n-3), clupanodonic 
add (C22:5 n-3) and cervonic (docosahexaenoic) add 
(C22:6 n-3; DHA), 

Content 



Typei 

Type 11 

EPA, expressed as 
triglycerides 

minimum 13 per cent 

4 per cent to 12 per 
cent 

DMA, expressed as 
triglycerides 

minimum 9 per cent 

minimum 20 per cent 

Total omega-3 
acids, expressed as 
triglycerides 

minimum 28 per cent 

minimum 28 per cent 


A suitable antioxidant may be added, 

PRODUCTION 

The content of dioxins and dioxin-like PCBs 
(polychlorinated biphenyls) is controlled using methods and 
limits in accordance with the requirements set in the 
European Union or other applicable regulations. 



I. oligomers 2, triglycerides 

Figure 1912.-1. - Chromatogram for the mt for oligomers in fish oil rich in omega-3 acids 
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L Cl4:0 

2. Cl6:0 

3. C16:3 n-7 


4. C16:4 n-1 

5. C18:0 

6. 08:1 o-9 


7. 08:1 o-7 

8. 08:2 n-6 

9. 08:3 a-3 


10. 08:4 n-3 

11. C20:0 
12* €20:1 n-Q 


12a. €20:1 n-H 
13* C20:l n-7 
14. C20:4 n-6 


15. C20:4 n-3 

16. C20:5 n-3 

17. C22:l n-11 


18. C22:1 n-9 

19. C2I:5 n-3 

20. C22:5 n-6 


2L C22:5 n-3 
22. C22:6 n-3 


Figure 1912.-2. - Chromatogram for the assay of total omega-3 acids in fish oil rich in omega-3 adds 


CHARACTERS 

Appearance 

Pale yellow liquid. 

Solubility 

Practically insoluble in water, very soluble in acetone and in 
heptane, slighdy soluble in anhydrous ethanol 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay for 
EPA and DHA. 

Results The peaks due to eicosapentacnoic add methyl ester 
and docosahexaenoic add methyl ester in the chromatogram 
obtained with test solution (b) are similar in retention time to 
the corresponding peaks in the chromatogram obtained with 
reference solutions (aj) and (a 2 ). 

B. It complies with the limits of the assay for EPA (type I 
or II). 

TESTS 

Appearance 

The substance to be examined is not more intensely coloured 
than a reference solution prepared as follows: to 3.0 mL of 
red primary solution add 25.0 mL of yellow primary' solution 


and dilute to 50.0 mL with a 10 g/L solution of hydrvchbnc 
acid R 0- 

Absorbance (2.2.25) 

Maximum 0.70 (type I) or maximum 0.50 (type n) s at 
233 nm. 

Dilute 0,300 g of the substance to be examined to 50.0 mL 
with trimeihylpemam R. Dilute 2.0 mL of the solution to 
50.0 mL with trimethylpemane R. 

Acid value (2,5./) 

Maximum 0.5, determined on 20.0 g, 

Anisidine value (2.5.56) 

Maximum 30.0 (type T) or maximum 15.0 (type II). 

Peroxide value (2.5.5, Method A) 

Maximum 10.0 (type I) or maximum 5.0 (type D). 

Unsapo nib able matter (2.5. 7) 

Maximum 1.5 per cent, determined on 5.0 g. 

Stearin 

10 mL remains clear after cooling at 0 C for 3 h. 

Oligomers 

Size-exclusion chromatography (2.2.50), 
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Test solution Dilute 50.0 mg of the substance to be examined 
to 10,0 mL with tetrahydrofuran R. 

Reference solution In a 100 mL volumetric flask dissolve 
50 mg of monodocosahexaenoin R> 30 mg of 
didocosahexaenoin R and 20 mg of tridocosahexaenom R in 
tetrahydrofuran R and dilute to 100,0 mL with the same 
solvent 

Column 3 columns to be connected in series: 

— size: l = 0,3 m, 0 = 7,8 mm; 

— stationary phase: styrene-dimnylbenzene copolymer R (5 pm) 
with the following pore sizes: 

— column 1: 50 nm; 

— column 2: 10 nm; 

— column 3: 5 nm; 

— con flection sequence: injector - column 1 - column 2 - 
column 3 - detector. 

Mobile phase tetrahydrofuran R, 

Flow rate 0.8 mlVimn. 

Detection Differential refractoitieter. 

Injection 40 pL. 

System suitability: reference solution: 

— elution order, tridocosahexaenoin, didocosahexaenoin, 
monodocosahexa en oin; 

— resolution: minimum 2,0 between the peaks due to 
didocosahexaenoin and monodocosahexaenoin and 
minimum 1,0 between the peaks due to 
tridocosahexaenoin and didocosahexaenoin. 

Identify the peaks from the chromatogram {Figure 1912,-I). 
Calculate the percentage content of oligomers using the 
following expression: 

~ x 100 
A 

A - sum of the areas of all the peaks in the 
chromatogram; 

E - area of the peak with a retention lime less than the 
retention time of the triglyceride peak. 

Limit: 

—* oligomers: maximum 1.5 per cent. 

ASSAY 

EPA and DHA (2.4.29) 

For identification of the peaks, see Figure 1912,-2. 

Total omega-3 acids (2.4.29) 

See Figure 1912,-2, 

STORAGE 

Under an inert gas* in a well-filled* airtight container* 
protected from light. 

LABELLING 

The label states: 

— the concentration of EPA, DHA and total omega-3 acids, 
expressed as triglycerides; 

— the type of fish oil rich in omega-3 acids (type 1 or II). 

__. flVFur 


Flavoxate Hydrochloride 

(Ph Eur monograph 1692) 


O 



C 24 H 25 N0 4 ,HC1 427.9 3717-88-2 

Action and use 
Anticholinergic, 

Preparation 

Flavoxate Tablets 

flftfir_ _____ 

DEFINITION 

2-(Piperidin-1-yi)ethyl 3-methyl-4-oxo-2-phenyI-4/f-1 - 
benzopyran-8-carboxylate hydrochl odd e. 

Content 

99.0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in w T ater, sparingly soluble in methylene 
chloride, slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison flavoxate hydrochloride CRS. 

B. It gives reaction (a) of chlorides (23.1). 

TESTS 

Related substances 

liquid chromatography (2,2,29). Use freshly prepared solutions. 
Solvem mixture Mix 20 volumes of a 0.4 g/L solution of 
potassium dihydrogm phosphate R adjusted to pH 3.0 with 
phosphoric acid R and 80 volumes of acetonitrile R. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the solvent mixture and dilute to 10,0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mLw'ith the solvent mixture. 

Reference solution (c) Dissolve 6.0 mg of flavoxate 
impurity 1 A CRS and 3.0 mg of flavoxate impurity B CRS in 
the solvent mixture* add 2.0 mL of the test solution and 
dilute to 100,0 mL with the solvent mixture. Dilute 1.0 mL 
of this solution to 20.0 mL with the solvent mixture. 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: spherical end-capped oaadecylsilyl silica gel 
for chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: 0.435 g/L solution of dipotassium hydrogen 
phosphate R adjusted to pH 7.5 with phosphoric acid R; 

— mobile phase B: acetonitrile R; 





1-992 Flecainide Acetate 
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Time 

Mobile phut A 

Mobile phut B 

(mla) 

{pei cent K/T) 

(per cent V/V\ 

Q- 10 

20 

m 

10-20 

20-* 10 

SO-* 90 

20*25 

10 

90 


Flotu rate 0.8 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Relative retention With reference to flavoxate (retention 
time = about 10 min): impurity A - about 0.2; 
impurity B = about 0.8* 

System suitability Reference solution (e): 

— resolution: minimum 4*0 between the peaks due to 
impurity B and flavoxate. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent); 

- impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.15 per cent); 

— unspecified impurities : for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total of unspecified impurities: not more than 0.5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Heavy metals (2.4,8) 

Maximum 10 ppm, 

2.0 g complies with test F. Prepare the reference solution 
using 2 ml. of lead standard solution (10 ppm Pb) fL 

Loss on drying (2,2.27) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 C. 

Sul fated ash (2.4,14) 

Maximum OJ per cent, determined on 1,0 g. 

ASSAY 

In order w avoid overheating in the reaction medium, mix 
thoroughly throughout and stop the titration immediately after the 
end‘point has been reached. 

Dissolve 0.350 g in 10 mL of anhydrous formic acid R and 
add 40 mL of acetic anhydride R. Titrate with 0.1 M perchloric 
add , determining the end-point potentiometricaUy (2.2,20). 

I mL of 0J Af perchloric add is equivalent to 42.79 mg of 
IN O4* 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2024). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): C. 


o 



A. R = H: 3 -mcthyl- 4 -oxo- 2 -phenyM//-l-benzopyran- 8 - 
carboxyhc arid, 

B. R = C 3 Hv ethyl 3 -methy 1 - 4 -oxo- 2 -phenyt- 4//-1 - 
bemsopyran- 8 <afboxylatc J 

C. R = CH(CHJ 3 : 1 -mcthylethyl 3 -methyl- 4 -oxo- 2 -phenyl- 
4 H -1 -benzopyran- 8 -carboxylate. 

fit* fa 


Flecainide Acetate 

(Pk. Ear. monograph 1324) 



CifH^F^Ds 474.4 54143-56-5 

Action and use 

Class I antianhythmic. 

Preparations 
Flecainide Injection 
Flecainide Tablets 

PhEtr _ _ _____ 

DEFINITION 

N-[(BS)-(Piperidin-2-ylmethyl)]-2 l 5-bis(2 J 2 J 2- 
mftuorocthoxy)benzamide acetate. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, very hygroscopic, crystalline powder. 

Solubility 

Soluble in water and in anhydrous ethanol It is freely soluble 
in dilute acetic acid and practically insoluble in dilute 
hydrochloric arid, 

IDENTIFICATION 

First identification A, C 
Second identification A, B, D 

A. Melting point (2.2J4): 146 *C to 152 °C, with a melting 
range not greater than 3 °C. 

B. Ultraviolet and visible absorption spectrophotometry 
(2.225). 

Test solution Dissolve 50 mg in ethanol (96 per cent) R and 
dilute to 50,0 mL with the same solvent. Dilute 5.0 mL of 
the solution to 50,0 mL with ethanol (96 per cent) R. 

Spectral range 230-350 nm* 

Absorption maximum At 298 nm. 

Specific absorbance at the absorption maximum 61 to 65. 

C. Infrared absorption spectrophotometry (2.2,24). 
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Comparison flecainide acetate CRS * 

D. It gives reaction (b) of acetates (2.3.!). 

TESTS 

Appearance of solution 

The solution is clear ( 2.2J ) and colourless (2*2.2, 

Method II). 

Dissolve 0,50 g in water R 3 add 0.1 mL of glacial acetic acid R 
and dilute to 20 mL with water R. 

pH (ZZ2) 

6.7 to 7*1. 

Dissolve 0*25 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent* 

Impurity B 

Thin-layer chromatography {2,2.27). 

Test solution Dissolve 0.10 g of the substance to be examined 
in methanol R and dilute to 2.0 mL with the same solvent. 
Reference solution (a) Dissolve 10*0 mg of flecainide 
impurity B CRS in methanol R and dilute to 100.0 mL with 
the same solvent. 

Reference solution (b) Dissolve 0.10 g of the substance to be 
examined in reference solution (a) and dilute to 2.0 mL with 
reference solution (a). 

Plate TLC silica gel P 2 s 4 R- 

Mobik phase Freshly prepared mixture of 5 volumes of 
concentrated ammonia R and 95 volumes of acetone R. 
Application 5 pL, 

Development Over 1/2 of the plate. 

Drying Ax 100-105 U C until the ammonia has evaporated. 
Detection Examine in ultraviolet light at 254 nm to establish 
the position of the flecainide spot, then spray with a freshly 
prepared 2 g/L solution of ninhydrm R in methanol R and 
heat at 100-110 C for 2-5 min; examine in daylight, 

System suitability Reference solution (b): 

— the chromatogram shows 2 clearly separated spots, 

Lirnir. 

— impurit y B any spot due to impurity B is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.2 per cent)* 

Related substances 

Liquid chromatography {2.2.29). 

Test solution Dissolve 0.25 g of the substance to be examined 
in methanol R and dilute to 25.0 mL with the same solvent. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R * Dilute 1.0 mL of this solution to 
10*0 mL with methanol R. 

Reference solution (b) Dissolve 5 mg of flecainide 

impurity A CRS in methanol R and dilute to 5.0 mL with the 

same solvent. 

Reference solution (c) Dissolve 5 mg of flecainide for system 
suitability CRS (containing impurities C, D and E) in L0 mL 
of methanol R. 

Column : 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase : end-capped octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: mix 2 mL of concentrated ammonia R s 
4 mL of methylamine R and 985 mL of water R; 

add 6 mL of phosphoric add R and adjust to pH 2*8 with 
concentrated ammonia R; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - S 

90 

10 

5 - 17 

9Q -> 30 

10 -> 70 

17 - 22 

30 

70 


If a suitable baseline cannot be obtained, use another grade 
of methylamine, 

Flmu rate 2 mL/min* 

Detection Spectrophotometer at 300 nm. 

Injection 20 jjL, 

Identification of impurities Use the chromatogram supplied 
with flecainide for system suitability CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities C, D, and E; use the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity A, 

Relative retention With reference to flecainide (retention 
time = about 11 min): impurity G = about 0.9; 
impurity A = about LI; impurity E = about 1*28; 
impurity D = about 1 *32* 

System suitability, reference solution (c): 

— resolution: minimum L5 between the peaks due to 
impurities E and D. 

Limits: 

— impurities A, C t D f E: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0*2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent)* 

Heavy metals { 2 . 4 . 8 ) 

Maximum 20 ppm. 

1.0 g complies with test C Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Ph) R. 

Loss on drying { 2 , 2 . 32 ) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 60 C at a pressure not exceeding 0.6 kPa for 2 h. 

Sulfated ash ( 2 . 4 . 14 ) 

Maximum 0,1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.400 g in 25 mL of anhydrous acetic acid R. Titrate 
with 0 . 1 M perchloric acid , determining the end-poini 
potentiometrically (2.2.20). 

I mL of a/ M perchloric acid is equivalent to 47.44 mg 
of C^H^FftNsOs. 

STORAGE 

In an airtight container, protected from light* 

IMPURITIES 

Specified impurities A, B, C, D, E 
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A* (8ai?5) - 3- [2,5 -bis (2,2, 2-trifl u oroethoxy) phenyl ] - 
1, 5 ,6 , 7 >8,8 a-hexa hy droimidazo [ 1 ,5 -a] py ri d i ne, 



and enanliomer 


B. ( RS ) "(pipe rich n- 2-y 1) me dian amine s 


O 



and enantiomer 


G. ( RS) A-hy droxy-N- (p iperidin- 2-y lmethyl)-2 , 5-bis{ 2,2,2- 
triflu oroethoxy) be nzam ide. 


F l C ^°' Y ^N f ^ C0 ^ H 

D. 2,5-bis(2,2 3 2“trifluoroethoxy)benzoic add. 




' 0>~0 


k 


CF 3 


E. A-- (pyridin-2-ylme thyl) - 2,5~bis(2,2, 2-trii3uoroetb oxy) 
benzamide. 


PhEur 


Flubendazole 

(Pk Eur. monograph 1721) 



31430-15- 6 


Action and use 

Be nzi m a da zole antihelminthic* 


PhEur, _ 

DEFINITION 

Methyl (5- (4-fluorobenzoy 1) -1 //-benzim idazol- 2- 
yl] carbamate. 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 


CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water* in alcohol and in methylene 
chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2*24), without 
recrystal lisa don. 

Comparison flubendazole CRS . 

TESTS 

Related substances 

Liquid chromatography (2.2*29)* 

Test solution Dissolve 0,100 g of the substance to be 
examined in dimethylformamide R and dilute to 100*0 mL 
with the same solvent. 

Reference solution (a) Dissolve 5 mg of flubendazole for system 
suitability* CRS in dimethylformamide R and dilute to 5*0 mL 
with the same solvent. 

Reference solution (b) Dilute L0 mL of the test solution to 
100.0 mL with dimethylformamide R. Dilute 5.0 mL of this 
solution to 20*0 mL with dimethylformamide R. 

Column: 

— size. I - 0*10 m, 0 - 4*6 mm, 

stationary phase: base-deactivated oaadecylsilyl silica gd for 
chromatography R (3 pm), 
temperature: 40 "C. 

Mobile phase: 

mobile phase A: 73 g/L solution of ammonium acetate R y 
mobile phase B: acetonitrile R y 


Tim* 

Mobile phavc A 
(«r ctni V/V) 

Mobile pha*e B 
(per cent 1TV) 

0 IS 

90* 75 

10* 25 

IS ■ 30 

75 * 45 

25* 55 

30 - 32 

45* 10 

55*90 

32-3? 

10 

90 


Flow rate I *2 mL/min* 

Detection Spectrophotometer at 250 nm. 

Injection 10 pL. 

System suitability: reference solution (a): 

— the chromatogram obtained is similar to the 
chromatogram supplied with flubendazole for system 
suitability CRS. 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity A - 1*4; 
impurity C - 1*3; impurity D - 1.3; impurity G = 1*4, 

— impurities A, B t C, D y E t G: for each impurity', not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.25 per cent), 

— impurity F: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0*5 per cent), 

— awy other impurity with a relative retention between 1.2 and 
1.3: not more than the area of the principal peak in the 
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chromatogram obtained with reference solution (b) 

(0.25 per cent), 

— total: not more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(L5 per cent)> 

— disregard limit ; 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C f for 4 h. 

Sul fa ted ash (2.4J 4) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in 3 mL of anhydrous formic add R and add 
50 mL of a mixture of 1 volume of anhydrous acetic add R 
and 7 volumes of methyl ethyl ketone R. Titrate with 0l / M 
perchloric adds determining the end-point potenuometrieally 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 31.33 mg of 
C i 1 2 FN 3 O 3 * 

STORAGE 

Protected from light. 

IMPURITIES 

Spedfied impurities: A, B, C, D, E, F, G. 



R2 O 


A. R1 = R2 = H, R4 " NHCHO: methyl [5-[4- 
(formyl amino) benzoyl] -1 //-benzimidazol-2-yl] carbamate, 

E. R1 = R4 = H, R2 = F: methyl [5-{2-fluorobenzoyl)-l//- 
benzimidazol-2-yl ] carbama tc, 

F. R1 - CH$, R2 - H, R4 = F: methyl [5-(4-fluorobenzoyl)- 
1 -methyl-1 i/-benzimidazol-2-yl] carbamate, 

G. R1 = R2 = H, R4 = G-CH{CH 3 ) 2 : methyl [5-[4- 

(1 -methy lethoxy )benzoy 1] * 1 //-benzimidazo U2-yl J carbarn ate, 



o 


B. R = NH 2 : (2-aminol//-benzimidazol-5- 
yl) (4-ftuorophenyl)methanone, 

C. R = OH: (4-fluorophcnyl)(2-hydroxy-l/f-benzimidazol-5- 
yl)methanone, 

D. R = H: (l/f-benzimidazol-5- 
yl) (4-fluoropheny l) methanone. 

_____ PfiSur 


Flucloxacillin Magnesium 
Octahydrate 

Flucloxacillin Magnesium 
(Ph . Bur, monograph 2346) 



C JH H 32 Cl 2 F 2 MgN 6 0 joS 2j 8H 2 0 1074 58486-36-5 

Action and use 
Penicillin antibacterial 
Preparations 

Fludoxadliin Oral Suspension 
Co-flu amp idl Oral Suspension 

PhEt* ________ 

DEFINITION 

Magnesium bis [(25,5 J?*G/?)-6- [ [[3-(2-chloro-6-fiuoropheny 1)- 
5 -me thy lisoxazol-4-y 1] c ar bony 1 ] amino] - % 3-dime th y 1-7 - oxo-4- 
thia-1 -azabicydo[3.2.0] heptane-2-carboxylate] octahydrate. 
Semi-synthetic product derived from a fermentation product. 
Content 

95,0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Slightly soluble in water, freely soluble in methanol. 

IDENTIFICATION 

First identification A t C 
Second identification B, C 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison flucloxacillin magnesium octahydrate CR$. 

B, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water R. 

Reference solution (a) Dissolve 25 mg otfludoxaciHin 
sodium CRS in 5 mL of water R. 

Reference solution (b) Dissolve 25 mg of cloxadUin 

sodium CRS) 25 mg of didoxadUin sodium CRS and 25 mg of 

ftudoxadBm sodium CRS in 5 mL of water R. 

Plate TtC silanised silica gel plate R. 

Mobile phase Mix 30 volumes of acetone R and 70 volumes of 
a 154 g/L solution of ammonium acetate R previously adjusted 
to pH 5.0 with glacial acetic add R. 

Application l (.iL, 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Expose the plate to iodine vapour until the spots 
appear. 

System suitability: reference solution (b): 

— the chromatogram shows 3 clearly separated spots. 
Residts The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
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principal spot in the chromatogram obtained with reference 
solution (a)* 

C. It gives the reaction of magnesium (23.1). 

TESTS 
pH C2,2.3) 

43 to 63. 

Dissolve 0.25 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Specific optical rotation ( 2.2. 7) 

4- 163 to + 175 (anhydrous substance). 

Dissolve 0*250 g in water R and dilute to 50,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of flucloxacillin 
sodmm CRS in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 5.0 mL of this solution to 50.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of test solution (b) to 
50.0 mL with the mobile phase. 

Reference solution (c) In order to prepare impurity A in situ, 
add 1 mL of sodium carbonate solution R to 10 mg of the 
substance to be examined, dilute to 25 mL with water R and 
place in an oven at 70 °C for 20 min. 

Reference solution (d) Dilute 1 mL of reference solution (c) to 
10 mL with a 27 g/L solution of dipotassium hydrogen 
phosphate R previously adjusted to pH 3.5 with dilute 
phosphone add R. 

Reference solution (e) In order to prepare impurity B in situ, 
add 5 mL of dilute hydrochloric add R to 10 mL of reference 
solution (c), dilute to 25 mL with water R and place in an 
oven at 70 C for 1 h. Dilute 1 mL of this solution to 5 mL 
with a 27 g/L solution of dipotassium hydrogen phosphate R 
previously adjusted to pH 7,0 with phosphoric add R. 

Reference solution (f) Dilute 2 mL of reference solution (a) to 
10 mL with reference solution (e). 

Reference solution (g) Dissolve 1.5 mg of ftucloxadllm 
impurity C CRS in I mL of the mobile phase and dilute to 
50 mL with the mobile phase. 

Reference solution (h) Dissolve 1 mg of fluchxadllin 
impurity D CRS in 100 mL of the mobile phase. 

Reference solution (i) Diss olve 1 mg of flucloxacillin 
impurity E CRS in 100 mL of the mobile phase. 

Column: 

— size: l = 0.25 m, 0 = 4 mm; 

— stationary phase: oaadecytsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 Q C. 

Mobile phase Mix 25 volumes of acetonitrile Rl and 
75 volumes of a 2.7 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 5,0 with dilute sodium 
hydroxide solution R. 

Flow rate 1 rnL/min. 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of test solution (a) and reference 
solutions (b), (d), (e), (0, (g), (h) and (i). 


Run time 1 times the retention time of flucloxacillin. 
Identification of impurities Use the chromatograms obtained 
with reference solutions (d), (e), (g), (h) and (i) to identify 
the peaks due to impurities A, B, C, D and E respectively. 
Relative retention With reference to flucloxacillin (retention 
time = about 8 min): impurity C - about 0.2; impurity A 
(isomer 1) = about 0.3; impurity A (isomer 2) - about 0.5; 
impurity D - about 0.6; impurity B (isomer 1) = about 0.8; 
impurity B {isomer 2) - about 0.0; impurity E = about 6, 
System suitability^ reference solution (0: 

— resolution : minimum 2.0 between the 2 nd peak due to 
impurity B (isomer 2) and the peak due to flucloxacillin. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 3.3; 

— im p urity A (sum of the 2 isomers) : the sum of the areas of 
the 2 peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (2.0 per cent); 

— impurity B (sum of the 2 isomers): the sum of the areas of 
the 2 peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

— impurity C : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— impurities D y E: for each impurity, not more than 
0.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— any other impurity: for each impurity, not more than 
0.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,3 per cent); 

— total : not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3.0 per cent); 

— disregard limit : 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

2-Ethylhexanoic acid (2.4.28) 

Maximum 0.8 per cent mini. 

Water (2.5.12) 

12.0 per cent to 15.0 per cent, determined on 0.100 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the lest for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (a). 

Calculate the percentage content of Cj^H^C^F^MgNfjO]^ 
from the declared content of fiucloxacilHn sodium CRS , 
multiplying by 0,9773. 

IMPURITIES 

Spedficd impurities A, B, C, D, E 



A, R = CO.H: (4S)-2-[carboxy[[I3-(2-chloro-6- 
fluorophenyl)-5-methylisoxa2ol-4-yl] carbonyl] ami no] methyl] - 
5,5-dimethykhiazolidine-4-carboxylic add (penicilloic adds of 
flucloxacillin). 
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B. R = H: (2ftS,45}-2-[[([3-(2-ch]oro-6«-fluorophenyl)-5- 
methylisoxazo l-4-y 1] carbonyl] amino] methyl] - 5p- 
dimethylthiazolidine-4-carboxylic acid (penilloic acids of 
flucloxacillin), 



C , (2 S, 5ft,6ft) - 6-ami no- 3,3~dimethy l-7-oxo-4-rhia-1 - 
azabicydo [3.2.0]heptane-2-carboxy lie acid 
{6-aminopenidllanic arid). 



D. 3-(2-eh]oro-6-fluorophenyl)-5-methylisoxazole-4- 
carboxylic add. 



E. (25,5/?,6 ft)-6-[[[(2S,5ft,6ft)-6-[[[3-(2-chloro-6- 
fluorophenyl)~5-merhylisoxazol-4-yl] carbonyl] amino]-3 3 3- 
d imethy 1- 7-oxo-4-thia-1 -azabi cycl o [ 3 * 2.0] hept-2 - 
y 1 ] carb ony 1] amino] -3 > 3-dimethyL7 -oxo-4-thia- ] - 
azabicydo{3.2.0]heptanc-2-carboxylic arid (6-APA 
flucloxacillin amide), 

_ PhEuf 


Flucloxacillin Sodium 

(Ph. Bur : monograph 0668) 



f HaO 


C^HuOFNsHaOsS^O 493.9 1847-24-1 

Action and use 

Penicillin antibacterial. 

Preparations 

Flucloxacillin Capsules 
Co-fluampiril Capsules 
Flucloxacillin Injection 
Flucloxacillin Oral Solution 


PhBr __ 

DEFINITION 

Sodium (25,5 ft, 6ft)-6-[[ [3-(2-chloro-6-fluorophenyl)-5- 
m ethylisoxazoM~y 1 ] carbon y 1} am ino] - 3,3-di methyl-7-oxo-4- 
thia-1 -azabicydo [3.2.0]heptane-2-carboxylate monohydrate. 
Semi-synthetic product derived from a fermentation product. 

Content 

95.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water and in methanol, soluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification A, D 
Second identification B t C, D 

A. Infrared absorption spectrophotometry' (2.2.24). 
Comparison fludoxadUin sodium CRS . 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 25 mg of the substance to be examined 
in 5 mL of water ft. 

Reference solution (a) Dissolve 25 mg of flucloxacillin 
sodium CRS in 5 mL of water ft. 

Reference solution (b) Dissolve 25 mg of doxadHin 

sodium CRS, 25 mg of dicloxaciHin sodium CRS and 25 mg of 

flucloxacillin sodium CRS in 5 mi. of water ft. 

Plate TLC silanised silica gel plate ft . 

Mobile phase Mix 30 volumes of acetone ft and 70 volumes of 
a 154 g/L solution of ammonium acetate ft adjusted to pH 5.0 
with glacial acetic acid R. 

Application 1 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 3 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

C. Place about 2 mg in a test-tube about 150 mm long and 
15 mm in diameter. Moisten with 0.05 mL of water R and 
add 2 mL of sulfuric acid-formaldehyde reagetn ft. Mix the 
contents of the tube by swirling; the colour of the solution is 
slightly greenish-yellow. Place the test-tube in a water-bath 
for 1 min; the solution becomes yellow. 

D. It gives reaction (a) of sodium (23.1), 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water ft and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and its absorbance (2,2,25) at 
430 nm is not greater than 0.04. 

pH (2,2.3) 

5.0 to 7.0 for solution S. 
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Specific optical rotation (2.2.7) 

+ 158 to + 168 (anhydrous substance). 

Dissolve 0,250 g in water R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 50.0 mg of ftudoxadlim 
sodium CRS in the mobile phase and dilute to 50,0 mL with 
the mobile phase. Dilute 5.0 mL of this solution to 50,0 mL 
with the mobile phase. 

Reference solution (b) Dilute 5,0 mL of reference solution (a) 
to 50,0 mL with the mobile phase. 

Reference solution (c) Dissolve 5 mg of flucloxacillin 

sodium CRS and 5 mg of chxadllin sodium CRS in the mobile 

phase, then dilute to 50,0 mL with the mobile phase. 

Column: 

— size: 1 - 0.25 m, 0 = 4 mm; 

— stationary phase: oaadecyistlyl silica gel for chromatography R 
(5 pm). 

Mottle phase Mix 25 volumes of acetonitrile Rl and 
75 volumes of a 2,7 gfL solution of potassium dikydmgen 
phosphate R adjusted to pH 5,0 with dilute sodium hydroxide 
solution R. 

Flow rate 1 mUmin, 

Detection Spectrophotometer at 225 nm. 

Injection 20 pL of test solution (a) and reference solutions (b) 
and (c). 

Run time 6 times the retention time of flue!oxacillin. 

System suitability*, reference solution (c): 

— resolution-, minimum 2.5 between the peaks due to 
cloxactUin (l* 1 peak) and flucloxacillin (2 nd peak). 

Lemur 

- impurities A, B * C f D t E: for each impurity^ not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) {1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5 per cent); 

- disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

*Y, X- Dimethylanilin e (2,4,26, Method B) 

Maximum 20 ppm. 

2-Ethylhexanoic acid 2.4.28) 

Maximum 0.8 per cent m/m , 

Water (2.5.72) 

3.0 per cent to 4,5 per cent, determined on 0.300 g. 
Pyrogens (2.6.8) 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of pyrogens, it complies with the test. Inject per 
kilogram of the rabbits mass 1 mL of a solution in water for 
injections R containing 20 mg of the substance to be 
examined per millilitre. 

ASSAY 

Liquid chromatography (2.2. 29) as described in the test for 
related substances with the following modifications. 


Injection Test solution (b) and reference solution (a). 
System suitability: reference solution (a): 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 6 injections. 

Calculate the percentage content of Ci9H l6 ClFNjNa0 5 S 
from the declared content of flucloxacillin sodium CRS . 

STORAGE 

In an airtight container, at a temperature not exceeding 
25 S C. If the substance is sterile, store in a sterile, airtight, 
tamper-proof container, 

IMPURITIES 

Specified impurities A, B, C, D, E 



A. R = C0 2 H: (4S)-2-[carboxy[[ [3"(2-chloro-6- 
fluorcphenyl)-5-methylisoxazoM-yl] carbonyl} amino] methyl ] - 
5,5-dimethyl thiazolidine-4 -carboxyli c acid (penictlloic acids of 
flucloxacillin), 

B. R - H: (27?S,4S)-2-[|(|3-{2-chloro*6-fluorophenyl)-5- 
mcihylisoxazol-4-yl [carbonyl] amino]methyl] -5,5- 
dimethylthiazolidine-4-carboxylic acid (penilloic adds of 
flucloxacillin), 



C. (2S,57?,67^-6-amino*3,3-dimcthyl-7-oxo^f-thia-1 - 
azabicy do| 3,2.0] hcptanc-2 -carboxylic add 
(6-aminopenidllanic add), 



D. 3-( 2-chIoro-6-fluorophenyl)-5- m ethyl isoxazole-4- 
carboxylic add, 



E. (25,5ff»6JQ-6-{ [I(25,5^6/0-b-[nM2^hloro-6- 
fluorophenyl) - 5-methyl isoxazoi-4-y I] carbonyl] amino ]- 3,3- 
dim ethyl-7 -oxo-4-thia-1 -azabicy do [3.2.0| hept-2- 
y l] carbonyl] a mino] - 3,3-dimethy 1-7 -oxo -4-thi a-1 - 
azabicyclo[3,2.0)heptane-2-carboxylic add. 
___ PhEur 
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Fluconazole 1-999 


Fluconazole 

(Ph But monograph 2287) 


F 



C u H I2 F 2 N 6 0 306.3 86386-72-4 

Action and use 
Antifungal. 

Preparations 

Fluconazole Capsules 
Fluconazole Oral Suspension 
Fluconazole Infusion 

PtiEiW __ 

DEFINITION 

2 - (2 ,4- Di fl uoropheny 1) - 1 *3-bis (1 H- 1,2*4-triazol-1 -y I) propan- 
2-oL 

Content 

99.0 per cent to 101,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* hygroscopic, crystalline powder. 

Solubility 

Slightly soluble in water, freely soluble in methanol, soluble 
in acetone. 

It shows polymorphism (5.9), 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2,24). 

Comparison fluconazole CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of methylene 
chloride J2, evaporate to dryness on a water-bath and record 
new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is clear {2,2.1) and colourless {2.2.2 , 

Method II). 

Dissolve L0 g in methanol R and dilute to 20 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0,100 g of the substance to be 
examined in the mobile phase, sonicate if necessary, and 
dilute to 10,0 mL with the mobile phase. 

Reference solution (a) Dilute 5,0 mL of the test solution to 
!00,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10,0 mLwith the mobile phase. 

Reference solution (b) Dissolve 5 mg of fluconazole for peak 
identification CRS (containing impurity A) in the mobile 
phase, sonicate if necessary* and dilute to 10 mL with the 
mobile phase, 


Reference solution (c) Dissolve 3,0 mg of fluconazole 
impurity 1 B CRS in the mobile phase, sonicate if necessary* 
and dilute to 100,0 mL with the mobile phase. 

Reference solution (d) Dissolve 2,0 mg of fluconazole 
impurity C CRS in the mobile phase and dilute to 20.0 mL 
with the mobile phase. To 1,0 mL of this solution add 
1.0 mL of the test solution and dilute to 10.0 mL with the 
mobile phase. 

Column: 

— rise: / = 0.15 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for 
chromatography R1 (5 pm}; 

— temperature: 40 *C. 

Mobile phase acetonitrile 0.63 g/L solution of ammonium 
formate R (14:86 V1V). 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 260 nm, 

Injection 20 jiL. 

Rm time 3,5 times the retention time of fluconazole. 
Identification of impurities Use the chromatogram supplied 
with fluconazole for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity A; use the chromatogram 
obtained with reference solution (c) to identify the peak due 
to impunty B and the chromatogram obtained with reference 
solution (d) to identify' the peak due to impurity C, 

Relative retention With reference to fluconazole (retention 
time = about 11 min): impurity B = about 0.4; 
impurity A = about 0,5; impurity C = about 0.8. 

System suitability’ Reference solution (d): 

— resolution: minimum 3.0 between the peaks due to 
impurity C and fluconazole. 

Limits: 

— impurity A: not more than 0.8 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,4 per cent); 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.3 per cent); 

— impunty C: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (0.1 per cent); 

— unspecified impurities : for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total: not more than 1.2 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.6 per cent); 

— disregard limit: 0,1 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2,4,5) 

Maximum 10 ppm. 

Dissolve 2.0 g in a mixture of 15 volumes of water R and 
85 volumes of methanol R and dilute to 20.0 mL with the 
same mixture of solvents. 12 mL of the solution complies 
with test B. Prepare the reference solution using lead standard 
solution (I ppm Pb) R. 

Loss on drying ( 2 , 2 . 32 ) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 g C. 
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Sul&ted ash (2.4.145 

Maximum 0*1 per cent, determined on LG g. 

ASSAY 

Dissolve 0.125 g in 60 mL of anhydrous acme acid R. Titrate 
with OJM perchloric acidly determining the end-point 
potentiometricaUy (2*2.20)* 

1 mL of 0J M perchbric acid is equivalent to 15.32 mg 

oTCnHiANdOL 

STORAGE 

In an airtight container. 

impurities 

Specified impurities A, B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by die general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): D, £> 
Fy G, H, L 



H-H 


and efiaoboffler 


A. (2 RS) -2-{2,4-difluorophcny I)- HlH-l ,2,4-mazol-1 -yl)-3- 
(4 H -1 ,2 > 4-triazol-4-yl)propan-2-’Ol> 



B, 2-[2-ftuoro-4-( IH* 1,2,4-triazol-1 -yi)phenyl] -1 ,3-bis( 1 H- 
1,2,4-triazol-l-yl) propan-2-al, 



C. 1,1^(13-phenylcnc)di-1 H- 1,2 t ^tiiazole. 



D. 2-{4*fluorophenyl)- i ,3-bi$( 1 H* 1,2,4-triazok 1 -yl)propan-2- 

ol. 



E. 1 -(2,4-difluorophcny l)-2-( I H- 1,2,4-uiazol-1 -yl)ethanone, 


F 



OH 


F. (2/?S)-2-(2 1 4-difluorophenyl)-3-(i//-Ij2,4-tria2ol-l- 
yl) propane-1,2-dtol, 


*| afti ©nantome* 

H 

G. 1 * [ [(2J?S) -2-(2,4-difluoropheny I) oxiran- 2-yl 3 methyl] -1 H- 
1^2,4-mazole, 




and enantiomar 


H. (2RS)J -bromo-2-(2,4-difluomphenyl)-3-(lH-1,2,4- 
triazol-1 -yl) propan-2-ol, 



and enantiomer 


L 4-amino-1 -[{Z^-S-CS^ifluomphenylJ-Z-hydroxy-SClf/- 
1,2,4-triazol-1 -yl) propyl] -4 H- 1,2,4-triazolium. 

_______ Ph£t* 
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Flucytosine I-100I 


Flucytosine 

(Ph> Bur. monograph 0766) 


nh 2 



C 4 H 4 FN 3 O 129.1 2022-85-7 

Action and use 

Antifungal 

Preparation 

Flucytosine Tablets 

PhE* _______ 

DEFINITION 

4-AminQ-5-fl uoropyrimi din -2 ( 1 H) -one. 

Content 

99,0 per cent to 10LO per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Sparingly soluble in water* slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification: A 
Second identification: B, C\ D 

A. Infrared absorption spectrophotometry (2.2,24). 
Comparison flucytosine CRS. 

B. Thin-layer chromatography (2.2.27), 

Solvent mixture water R> methanol R (10:15 VfV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution Dissolve 10 mg of flucytosine CRS in the 
solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Plate TLC silica gel F 2 $4 plate R. 

Mobile phase anhydrous formic acid R, water R y methanol R, 
ethyl acetate R (1:15:25:60 VIVIVIV). 

Application 10 pL. 

Development Over 2/3 of the plate m an unsaturated tank with 
the mobile phase. Then allow the solvents to evaporate. 
Detection At the bottom of a chromatography tank place an 
evaporating dish containing a mixture of 1 volume of 
hydrochloric acid RI, 1 volume of water R and 2 volumes of a 
15 g/L solution of potassium permanganate R> Close the tank 
and allow to stand for 15 min. Place the dried plate in the 
tank and close the tank. Leave the plate in contact with the 
chlorine vapour for 5 min. Withdraw the plate and place it in 
a current of cold air until the excess of chlorine is removed 
and an area of the coating below' the points of application 
does not give a blue colour with a drop of potassium iodide 
and starch solution R, Spray with potassium iodide and starch 
solution R. Examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 


spot in the chromatogram obtained with the reference 
solution. 

C. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool add 1 ml. 
of water R, 0.05 mL of phenolphthakin solution Rl and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filler and add to the filtrate a freshly prepared 
mixture of 0.1 mL of alizarin S solution R and 0.1 mL of 
zirconyl nitrate solution R. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The colour of the solution 
changes from red to yellow, 

D. To 5 mL of solution S (see Tests) add 0.15 mL of 
bromine water R and shake. The colour of the solution is 
discharged. 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1 ) and not more intensely coloured 
than reference solution BY 7 or Y 7 ( 2 , 2 , 2 > Method II). 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Dissolve 13.6 g of potassium dihydrogen 
phosphate R in 950 mL of water R. Add 50 mL of methanol R. 
Mix thoroughly. 

Test solution Dissolve 15.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50,0 mL with 
the solvent mixture. Mix well. Sonicate for 5 min. 

Mix thoroughly. Sonicate the solution for 5 min. 

Mix thoroughly. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 15,0 mg of fluorouracil CRS 
(impurity A) in the solvent mixture and dilute to 50.0 ml 
with the solvent mixture. Mix well. Sonicate for 5 min. 

Mix thoroughly. Sonicate the solution for 5 min. 

Mix thoroughly. Dilute 1.0 mL of this solution to 10,0 mL 
with the solvent mixture. Dilute 2.0 mL of this solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of 
flucytosine for system suitability CRS (containing impurity B) in 
0.5 mL of the solvent mixture and add 0.5 mL of reference 
solution (b). 

Column: 

— size: l - 0,25 m, 0 = 4,0 mm; 

— smnonary phase: end-capped oaadecylsdyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 13.6 g of potassium dihydmgen 
phosphate R in 950 mL of water R. Filter through a 
membrane filter (nominal pore size 0,45 pm). Adjust to 
pH 2.0 by adding phosphoric add R and add 50 mL of 
methanol R . Mix thoroughly. 

Flow rate LI mL/min. 

Detection Spectrophotometer at 260 rim. 

Injection 20 pL of the test solution and reference solutions (a) 
and (c). 

Run time 15 times the retention time of flucytosine. 
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Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities A and B. 

Relative retention With reference to flucytosine {retention 
time = about 2 min): impurity A = about 1.7; 
impurity B = about 133. 

■System suitability: 

— resolution: minimum 5.0 between the peaks due to 
flucytosine and impurity A in the chromatogram obtained 
with reference solution (c); 

— signal-to-noise ratio : minimum 50 for the peak due to 
impurity B in the chromatogram obtained with reference 
solution (c); 

— symmetry factor, maximum 2.0 for the peak due to 
flucytosine in the chromatogram obtained with reference 
solution (a). 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity B by 0.6; 

— impurity A: not more than L5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0.15 per cent); 

— impurity B : not more than 1.5 times the area of rite 
principal peak in the chromato^am obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(03 per cent); 

— disregard limit. 03 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.03 per cent). 

Fluorides 

Maximum 200 ppm. 

Potentiometry (Z 2.36, Method I). Prepare and store all 
solutions in plastic containers 

Buffer solution Dissolve 58 g of sodium chloride R in 500 mL 
of water R . Add 57 mL of glacial acetic acid R and 200 mL of 
a 100 g/L solution of cydohexyknedinitrilomra-acetk add R in 
/ M sodium hydroxide . Adjust the pH to 5*0-53 with a 
200 g/L solution of sodium hydroxide R and dilute to 
1000.0 mL with water R. 

Test solution Dissolve 1.00 g of the substance to be examined 
in water R and dilute to 100.0 mL with the same solvent. 
Reference solutions Dissolve 4.42 g of sodium fluoride R y 
previously dried at 120 X for 2 h, in 300 mL of water R and 
dilute to 1000.0 mL with the same solvent (solution (a): 

1.9 g/L of fluoride). Prepare 3 reference solutions by dilution 
of solution (a) 1 in 100, 1 in 1000 and 1 in 10 000 
respectively. 

Indicator electrode Fluoride selective. 

Reference electrode Silver-silver chloride. 

To 20.0 mL of the test solution and each reference solution 
add 10.0 mL of the buffer solution and stir with a magnetic 
stirrer. Introduce the electrodes into the solution and allow to 
stand for 5 min with constant stirring. 

Calculate the concentration of fluorides using the calibration 
curve. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 


L0 g complies with test C. Use a platinum crucible. Prepare 
the reference solution using 2 mL of lead standard solution 
(10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum L0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C- 

Sulfated ash (2.4.14) 

Maximum 0*1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.100 g in 40 mL of anhydrous acetic add R and add 
100 mL of acetic anhydride R. Titrate with 0 , / Af perchloric 
add determining the end-point potentiometrically (2.2.20). 

1 mL of 0.1 M perchloric add is equivalent to 12.91 mg 
of CAFNjO. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 



A. 5-fluoropyrimidine-2,4(l/f J 3ff)'dione (fluorouracil), 



B, 2-ethoxy-5-fluoropyrimktin-4(3/f)-one. 


PftEur 


Fludarabine Phosphate 

(Ph. Eur . monograph 1781) 

nh 3 



OH 


C 10 H n FN,O7P 365.2 75607-67-9 

Action and use 

Purine analogue; cytotoxic.. 

Ptt&r ___ 

DEFINITION 

2-Fluoro-9- (5-O-phosphon o-p-o-arabinofuranosy l) '9//-purin- 
6-amine. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder 

Solubility 

Slightly soluble in water, freely soluble in 

dime thy lformamide, very slightly soluble in anhydrous 

ethanol 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison fludarabine phosphate CRS, 

TESTS 

Appearance of solution 

The solution is dear (2.2 ./) and not more intensely coloured 
than reference solution BY 5 (2.2.2, Method IT). 

Dissolve 50 mg in 5,0 tnL of dimethylformamide R with the 
aid of ultrasound. 

Specific optical rotation (2.2.7) 

+ 10,0 to + 14*0 (anhydrous substance). 

Dissolve 0.100 g in water R with the aid of ultrasound and 
dilute to 20.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Prepare the solutions immediately before use. 

Test solution Dissolve 20 mg of the substance to be examined 
in 50 mL of loaier R with the aid of ultrasound and dilute to 
100.0 mL with the same solvent. 

Reference solution (a) Dissolve 20 mg o f fludarabine 
phosphate CHS in 50 mL of water R with the aid of 
ultrasound and dilute to 100.0 mL with the same solvent. 
Reference solution (b) Dissolve 20 mg of the substance to be 
examined in 20 mL of 0.1 M hydrochloric acid with the aid of 
ultrasound. Heat in a water-bath at 80 °C for 15 min, cool to 
room temperature, mix and dilute to 100,0 mL with water R. 
Referettce solution (c) Dilute 1.0 mL of reference solution (a) 
to 100.0 tnL with water R. Dilute 1.0 mL of this solution to 
20,0 mL with water R. 

Reference solution (d) Dissolve 5 mg of fludarabine for system 
suitability CRS (containing impurities D, E and F) in 10 mL 
of water R with the aid of ultrasound and dilute to 25,0 mL 
with the same solvent. 

Blank solution 0.02 M hydrochloric acid. 

A. Early eluting impurities. 

Column: 

— size; / = 0,15 m, 0 =■ 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 60 volumes of methanol R and 940 volumes 
of a 1.36 g/L solution of potassium dihydrogen phosphate R. 
Flow rate 1 mlVmin. 

Detection Spectrophotometer at 260 nm and at 292 nm. 
Injection 10 pL of the test solution and reference 
solutions (a), (b) and (c). 

Run time 4.5 times the retention time of the principal peak in 
the chromatogram obtained with the test solution. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) at 292 nm to identify the peaks 
due to impurities A and B, the response at 292 nm being 
much higher than at 260 nm; use the chromatogram supplied 
with fludarabine phosphate CRS and the chromatogram 
obtained with reference solution (a) at 260 nm to identify 
impurity C, 


Relative retention With reference to fludarabine phosphate 
(retention time = about 9 min): impurity A = about 0,26; 
impurity B = about 0.34; impurity C = about 0,42. 

System suitability 1 Reference solution (b) at 292 nm: 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B. 

Limits At 260 nm: 

— correction factors: for the calculation of content* 
multiply the peak areas of the following impurities by 
the corresponding correction factor: impurity A = 4,0; 
impurity B — 2.5; impurity C = 1.9; 

— impurity A: maximum 0,8 per cent; 

— impurity C: maximum 0.4 per cent; 

— impurity B: maximum 0.2 per cent; 

— unspecified impurities eluting before fludarabine phosphate: 
for each impurity, maximum 0.10 per cent; 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
(0.05 per cent); disregard any peak eluting after 
fludarabine phosphate. 

B. Late eluting impurities. 

Conditions as described under Test A with the following 
modifications. 

Mobile phase Mix 200 volumes of methanol R and 

800 volumes of a 1.36 g/L solution of potassium dihydmgen 

phosphate R. 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL of the test solution and reference solutions (c) 
and (d). 

Run time 8 times the retention time of the principal peak in 
the chromatogram obtained with the test solution. 
Identification of impurities Use the chromatogram supplied 
w ith fludarabine for system suitability CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities D, E and F„ 

Relative retention With reference to fludarabine phosphate 
(retention time - about 2,5 min): impurity’ D = about 1,5; 
impurity E = about 1.9; impurity F = about 2,5, 

System suitability' Reference solution (d): 

— resolution: minimum 5,0 between the pcalcs due to 
fludarabine phosphate and impurity D. 

Limits: 

— correction factors : for the calculation of content, 
multiply the peak areas of the following impurities by 
the corresponding correction factor impurity D = 0.5; 
impurity E = 0.6; impurity F = 1,8; 

— impurity E: maximum 0.2 per cent; 

— impurity* F: maximum 0,2 per cent; 

— impurity D: maximum 0.15 per cent; 

— unspecified impurities eluting after fludarabine phosphate: 
for each impurity, maximum 0.10 per cent; 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
{0.05 per cent); disregard any peak eluting before 
fludarabine phosphate. 

Total of impurities eluting before fludarabine phosphate in test A y 
apart from impurities A , B and C f and after fludarabine 
phosphate in lest B , apart from impurities D t E and F Maximum 
0.5 per cent. 

Total of all impurities eluting before fludarabine phosphate in 
test A and after fludarabine phosphate in test B Maximum 
2,0 per cent. 
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Ethanol (2.4.24, System A) 

Maximum ! ,0 per cent. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 1.0 g by heating in 10 mL of water R. Allow to cool. 
Add ammonia R undl the litmus paper reaction is slightly 
alkaline. Adjust to pH 3.0-4.0 with dilute acetic acid R and 
dilute to 20 mL with water R. 12 mL of the solution 
complies with test A. Prepare the reference solution using 
had standard solution (1 ppm Pb) R. 

Water (2.5.12) 

Maximum 3.0 per cent, determined on 0.200 g (^ound to a 
very fine powder). Stir the substance in 15 mL of anhydrous 
methanol R for about 15 s before titrating. 

ASSAY 

Liquid chromatography (2.2.29) as described in test A for 
related substances with the following modifications, 

Tesf solution Dissolve 24.0 mg of the substance to be 
examined in 50 mL of water R with the aid of ultrasound and 
dilute to 100*0 mL with the same solvent. Dilute 25*0 mL of 
the solution to 100*0 mL with the mobile phase. 

Reference solution Dissolve 24.0 mg of fludarabine 
phosphate CRS in 50 mL of water R with the aid of 
ultrasound and dilute to 100*0 mL with the same solvent. 
Dilute 25.0 mL of the solution to 100.0 mL with the mobile 
phase. 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL. 

Calculate the percentage content of CioH l 3 FN 5 07 P taking 
into account the assigned content of fludarabine 
phosphate CRS . 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 C to 8 C* 

IMPURITIES 

Specified impurities A, B, C, D, E, F 

Other detectable impurities (the following substances w r ould, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances far pharmaceutical use): G, H t 


nh 2 



OH 


A. 6-a mino-9-{ 5-O-ph os phono- P-D-arabinofuranosy 1) 
purin-2-oI, 



B. 6-ammo-7//-purin-2-ol, 



C. 9-(3 J 5-di-0-phosphono-P-D-arabinofuranosyl)*2-fiuom- 
9H-pu rin-6-amin e* 


nh 2 



D. 2-ftuoro-7/f-purin-6-amine, 



oh 


E* 9-P-D-arabinofuranosyl-2-fiuoro-9//-purin-6-anime. 



OH 


F. 2-ethoxy-9-(5 -O-phosphono -P-i>arabinofurano$yl)-9f/- 
purin-6-amine, 


nh 2 



G. 9-(2-chloro-2-deoxy-5-0-phosphono-p-D- 
arabinofuranosyl)-2*fiuoro-9//-purin-6-amine, 
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Fludrocortisone Acetate I-1GQ5 



H, 9-(2, 5-ardiydro-|TD-arabinofuranosyl)-2-fluoro-9 J F/-purin- 
6 -amine, 


m d 



1. 9-(5- O-phosphono-p-D-arab mofurano sy 1) -9//-purine-2 ,6- 
diamine, 



1. 2-m ethoxy-9- (5 -O-ph os phono- p-D-arabinofuranosy 1) -9 H- 
purin-6-amine. 

______ ft? Ear 


Fludrocortisone Acetate 

(PK Ear. monograph 0767) 



Action and use 

Mineralo coracoid. 

Preparation 

Fludrocortisone Tablets 


Ph Eat _ 

DEFINITION 

9-Fluoro-11 p s 17-dihydroxy-3,20“dioxopregn-4-en-21 -yl 
acetate. 

Content 

97.0 per cent to 103,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 


Solubility 

Practically insoluble in water, sparingly soluble in anhydrous 
ethanol 

IDENTIFICATION 

First identification A, £, 

Second identification C } D, E. 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison fludrocortisone acetate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of acetone R , 
evaporate to dryness and record new spectra using the 
residues* 

B. Thin-layer chromatography (2.2.27). 

Solve?it mixture methanol R, methylene chloride R (1:9 ViV ). 

Test solution Dissolve 10 mg of the substance to be examined 
in die solvent mixture and dilute to 10 ml with the solvent 
mixture* 

Reference solution (a) Dissolve 10 mg of fludrocortisone 
acetate CRS in the solvent mixture and dilute to 10 ml with 
the solvent mixture. 

Reference solution (b) Dissolve 5 mg of cortisone acetate CRS in 
5 ml of reference solution (a). 

Plate TLC silica gel F 254 plate R. 

Mobile phase Add a mixture of L2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R> 

Application 5 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 C for 10 min or until the spots appear. Allow to 
cool. Examine in daylight and in ulna violet light at 365 run. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position, colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability, reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

C. Thin-layer chromatography (2.2.27). 

Terr solution (a) Dissolve 25 mg of the substance to be 
examined in methanol R and dilute to 5 ml with the same 
solvent (solution A). Dilute 2 ml of the solution to 10 mL 
with methylene chloride R> 

Test solution (b) Transfer 2 mL of solution A to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mL of saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R through the solution 
for 5 min. Stopper the tube. Heat on a water-bath at 45 C 
protected from light for 2.5 h. Allow 7 to cool. 

Reference solution (a) Dissolve 25 mg of fludrocortisone 
acetate CRS in methanol R and dilute to 5 mL with the same 
solvent (solution B), Dilute 2 mL of the solution to 10 mL 
with methylene chloride R. 
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Reference solution (b) Transfer 2 mL of solution B co a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mL of saturated 
methanolk potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R through the solution 
for 5 min. Stopper the tube. Heat on a water bath at 45 : 'C 
protected from light for 2.5 h. Allow to cool. 

Plate TLC silica gel F 2 w plate R> 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 jiL. 

Development Over a path of 15 cm* 

Drying In air* 

Detection A Examine in ultraviolet light at 254 nm* 

Results A The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position and size 
to the principal spot in the chromatogram obtained with the 
corresponding reference solution* 

Detection B Spray with alcoholic solution of sulfuric add R. Heat 
at 120 C for 10 min or until the spots appear. Allow to 
cool* Examine in daylight and in ultraviolet light at 365 nm* 
Results B The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position* colour 
in daylight* fluorescence in ultraviolet light at 365 nm and 
size to the principal spot in the chromatogram obtained with 
the corresponding reference solution. The principal spots in 
the chromatograms obtained with test solution (b) and 
reference solution (b) have Rp values distinctly lower titan 
those of the principal spots in the chromatograms obtained 
with test solution (a) and reference solution (a). 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool* add 1 mL 
of water 0.05 mL of phenolphihalein solution R1 and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter and add to the filtrate a freshly prepared 
mixture of 0.1 mL of alizarin S solution R and 0*1 mL of 
zirconyl nitrate solution R. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The colour of the solution to 
be examined changes from red to yellow. 

E, About 10 mg gives the reaction of acetyl {2.3.1). 

TESTS 

Specific optical rotation (2.2.7) 

4- 148 to + 156 (dried substance)* 

Dissolve 0.250 g in dioxan R and dilute to 25.0 mL with the 
same solvent* 

Eclated substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 10*0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2*0 mg of fludrocortisone 
acetate CRS and 2.0 mg of hydrocortisone acetate CRS m the 
mobile phase, then dilute to 50.0 mL with the mobile phase. 
Reference solution (b) Dilute 1.0 mL of the test solution to 
50,0 mL with the mobile phase. 

Column: 

— size: I - 0.2 m,0 = 4.6 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm). 


Mobile phase tetrahydrofuran R y water R (35:65 VIV). 

Flow rate 1 mL'min* 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 30 min. 

Injection 20 pL. 

Run time Twice the retention time of fludrocortisone acetate. 
Retention rime Hydrocortisone acetate = about 8.5 min; 
fludrocortisone acetate - about 10 min. 

System suitability:t reference solution (a): 

— resolution: minimum LQ between the peaks due to 
hydrocortisone acetate and fludrocortisone acetate; 
if necessary* adjust slightly the concentration of 
tetrahydrofuran in the mobile phase (an increase in the 
concentration of tetrahydrofuran reduces the 
retention times). 

Limits'. 

— any impurity: for each impurity, not more than 0.5 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1*0 per cent); 

— total: not more than 0.75 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.5 per cent); 

— disregard limit* 0,025 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
{0.05 per cent)* 

Loss on drying ( 2.2.32) 

Maximum 1.0 per cent* determined on 0.500 g by drying in 
an oven at 105 °C. 

ASSAY 

Dissolve 10.0 mg in ethanol (96 per cent) R and dilute to 
100,0 mL with the same solvent. Dilute 5.0 mL of the 
solution to 50.0 mL with ethanol (96 per cent) R * Measure the 
absorbance ( 2/2.25) at the absorption maximum at 238 nm, 
Calculate the content of C 23 H 3 |F 0 6 taking the specific 
absorbance to be 405. 

_ PhEur 


Flumazenil 

(Ph. Bur , monograph 1326) 



C 15 HuFN 3 03 303.3 78755-81*4 

Action and use 

Benzodiazepine receptor antagonist. 

------ 

DEFINITION 

Eth y 1 8-fluoro-5-me thy 1-6-oxo- 5,6-dihydro-4//-imidazo [1,5- 
a] [ 1,4] benzodiazepme-3-carboxylatc. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 
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Flumazenil 1-1007 


CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Very slightly soluble in water, freely soluble in methylene 
chloride, sparingly soluble in methanol. 

nip 

198 X to 202 X, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison Ph. Bur . reference spectrum of flumazenil. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and is not more intensely 
coloured than reference solution BY? ( 2.2.2> Method IT). 
Dissolve 0.10 g in methanol R and dilute to 10 mL with the 
same solvent. 

Impurity C 

Maximum 1 per cent. 

Dissolve 0.10 g in 0.5 mL of methylene chloride R and dilute 
to 10 mL with butanol R. To 5.0 mL of this solution add 
2.0 mL of run hydrin solution R and heat in a water-bath at 
95 C for 15 min. Any blue-purple colour in the solution is 
not more intense than that in a standard prepared at the 
same time and in the same manner using 5.0 mL of a 
0.1 gX solution of dimcthylformamide diethylacetal R in 
butanol R. 

Related substances 

liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 5 mL of methanol R and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2.0 mg of flumazenil 
impurity R CRS and 2.0 mg of the substance to be examined 
in the mobile phase and dilute to 25.0 mL with the mobile 
phase. Dilute 2.0 mL of this solution to 25.0 mL with the 
mobile phase. 

Reference solution (b) Dilute 10.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Column'. 

— size: l — 0,25 m 3 0 - 4.6 mm, 

— stationary' phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase To 800 mL of water R adjusted to pH 2.0 with 
phosphoric acid R y add 130 mL of methanol R and 70 mL of 
tetrahydrofuran R and mix. 

Flow rate 1 mLmin. 

Detection Spectrophotometer at 230 nm. 

Injection 20 uL. 

Run time 3 times the retention time of flumazenil. 

Relative mention With reference to flumazenil (retention 
time = about 14 min); impurity A = about 0.4; 
impurity D - about 0.5; impurity E - about 0.6; 
impurity B = about 0,7; impurity' F ” about 2,4, 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity B and flumazenil 


Limits: 

— impurity B: not more chan twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent), 

— total : not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent), 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 X. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.250 gin 50 mL of a mixture of 2 volumes of 
acetic anhydride R and 3 volumes of anhydrous acetic acid R. 
Titrate with 0.1 M perchloric acid 7 determining the end-point 
potenti ometrica 1 ly (2.2.20). 

i mL of 0J M perchloric acid is equivalent to 30.33 mg 
ofC i5 H 14 FN 3 0 3 . 

IMPURITIES 

Specified impurities B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecilied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use) : A> D 3 

E,R 



A. R = H, R 1 = F; 8-ftuoro-5-methyl-6-oxo-5,6-dihydro-4H~ 
imidazo [ 1 ,5-a] [1,4] benzodiazepine-3-carboxylic acid, 

B. R = C 2 -H 5 , R' = OH; ethyl 8-hydroxy-5-methyI-6-oxo- 
5,6-dihydro-4/f-imidazo [ 1 ,5-a] [ 1,4) benzodiazepine-3- 
carboxylate, 

E. R = C 2 H 5 , R' = H: ethyl 5-methyI-6-oxo-5,6-dihydro-4H- 
imidazo[l,5-a] [1,4] benzodiazepine-3-car boxylate, 

F. R = C 2 H 5j R' = Cl: ethyl $-chloro-5-methyl-6-oxo-5,6- 
dihydro-4/f-imidazo [ 1,5-a] [ 1,4]benzodiazepine-3-carboxylate, 


o 

I 

ch 3 



C, diethoxy-iV,A/-dimethyImethanam ine, 
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D. 7 -fruoro-4-mcthyl-3,4-dihydro-1 H -I *4-be nzodi azepi ne- 
2,5-dione. 

_____ Ph&r 


Flumequine 

(Pk Eur. monograph 1517) 


H 



and enanlionoer 


42835 - 25*6 


Action and use 
Antibacterial. 

PtoBf _____ 

DEFINITION 

(BS)-9-Ruoro-5-methyl-l -oxo-bjT-dihydro- l/f,5H- 
benzofo] quinolizine-2-carboxylic acid. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, microcrystalline powder 

Solubility 

Practically insoluble in water, sparingly soluble in methylene 
chloride, very slightly soluble in methanol. It is freely soluble 
in dilute solutions of alkali hydroxides* 

IDENTIFICATION 

First identification A t B. 

Second identification B, C, D, 

A. Infrared absorption spectrophotometry (2,2,24), 
Comparison flumequme CRS . 

B* Optical rotation (see Tests). 

C Thin-layer chromatography (2.2.27). 

Test solution Dissolve 5 mg of the substance to be examined 
in 10 mL of methylene chloride R, 

Reference solution Dissolve 5 mg of flumequine CRS in 10 mL 
of methylene chloride R< 

Plate TLC silica gel F 2 54 P^ ale R 

Mobile phase ammonia R> water /?, ethanol (96 per cent) R 
(10:10:90 VfV(V), 

Application 5 pL, 

Development Over 2/3 of the plate. 

Drying In air* 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 


spot in the chromatogram obtained with the reference 
solution* 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min)* Allow to cool, add 1 mL 
of water /?, 0.05 mL of phenolphthalein solution RI and about 
2 mL of dilute hydrochloric acid R to render the solution 
colourless* Filter and add to the filtrate a freshly prepared 
mixture of 0.1 mL of alizarin S solution R and 0.1 mL of 
zirconyi nitrate solution R. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution changes 
from red to yellow and the blank remains red. 

TESTS 
Solution S 

Dissolve 5.00 g in 0.5 M sodium hydroxide and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2*2.1) and not more intensely coloured 
than reference solution BY* { 2.2.2 , Method II). 

Optical rotation (2.2.7) 

-0.10° to + 0.10% determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 35*0 mg of the substance to be 
examined in dimethylformamide R and dilute to 100.0 mL 
with the same solvent* 

Reference solution (a) Dissolve the contents of a vial of 
flumequme impurity B CRS in 2*0 mL of a 50 pgmL solution 
of flumequine CRS in dimethylformamide R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
200.0 mL with dimethylformamide R. 

Column: 

— sizer. I =■ 0*15 m, 0 = 4.6 mm; 

— stationary phase, actadecyisilyl silica gel for chromatography R 
(5 pm)* 

Mobile phase methanol R y L36 g/L solution of potassium 
dihydrogen phosphate R (49:51 VIV), 

Flow rate 0*8 mUmin* 

Detection Spectrophotometer at 313 nm. 

Infection 10 pL; inject dimethylformamide R as a blank. 

Run time 3 limes the retention time of flumequine. 

Relative retention With reference to flumequine (retention 
time = about 13 min): impurity A = about 0.67; 
impurity B - about 0*85* 

.System suitability: reference solution (a): 

— resolution: minimum 2*0 between the peaks due to 
impurity B and flumequine. 

Limits: 

— impurities A, B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— unspecified impurities: for each impurity, not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— disregard limit : 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 
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Flumetasone Pivalate 1-1009 


Heavy metals (2.4.8) 

Maximum 10 ppm, 

2.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on L000 g by drying m 
an oven at 105 for 3 h. 

Sulfate d ash (2.4.14) 

Maximum 0.1 per cent* determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0,500 g in 50 mL of dimeihylformamide R. Titrate 
with 0.1 M tetrabutylammonium hydroxide y determining the 
end-point potenriometrically ( 2 . 2 . 20 ). 

1 mL of 0.1 M tetrabutylammonium hydroxide is equivalent to 
26,13 mg of CuH^FNC^. 

IMPURITIES 

Specified impurities A, B 


and enantiomer 


A, (i?5)-5-methyi- 1-oxo- 6 , 7-dihydro- IH,5H- 
benzo [ 1 * 7 ] quinolizme- 2 -carboxylic add (defluoroflumequine)* 


and enantiomer 

0 




B. ethyl (R«S)-9-fluoro-5-methyl-I-Gxo-6*7-dihydro-lAr,5i7- 
b enzo [i*;] quin olizine-2-car boxy late (flumequine ethyl ester). 

____—_______ PhEur 



Flumetasone Pivalate 

(Ph Bur monograph 1327) 


C 27 H 3 6F 3 0 6 494,6 2002-29-1 

Action and use 

Glucocorticoid, 

Preparation 

Flumetasone and Clioquinol Ear Drops 

_ 

DEFINITION 

6a,9-Difluoro-l 1 p* 3 7-dihydroxy-16 ot-methy 1-3*20- 
dioxopregna-1,4-dien-21 -yl 2 3 2-dimethylprapanoate, 


Content 

97.0 per cent to 103,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water* sparingly soluble in acetone* 
slightly soluble in ethanol (96 per cent) and in methylene 
chloride. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B 
Second identification B* C, D 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison flumetasone pivalate CRS. 

If the spectra obtained in the solid state show differences 3 
dissolve the substance to be examined and the reference 
substance separately in acetone evaporate to dryness on a 
water-bath and record new spectra using the residues. 

B, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of flumetasone 
pivalate CRS in acetone R and dilute to 10 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of desoxycortone 
acetate CRS in acetone R and dilute to 10 mL with the same 
solvent. Dilute 5 mL of this solution to 10 mL with reference 
solution (a). 

Flaw TLC silica gel F 254 plate /?, 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol if to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm, 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 °C for 10 min or until the spots appear. Allow to 
cool. Examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in position* colour in daylight* 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 

C, Add about 2 mg to 2 mL of a mixture of 0.5 mL of 
water R and 1,5 mL of sulfuric add R and shake to dissolve. 
Within 5 min, 3 pink colour develops. Add this solution to 
10 mL of water R and mix. The colour fades and a clear 
solution remains. 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost w T hite residue is 
obtained (usually less than 5 min). Allow to cool* add I mL 
of water /f, 0.05 mL of phenolphthakin solution Rl and about 
1 mL of dilute hydrochloric acid R to render the solution 
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colourless. Filter. To a freshly prepared mixture of 0,1 mL of 
aHzarin S solution R and 0,1 mL of zircmtyl nitrate solution R 
add 1,0 ml of the filtrate. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner, The test solution is yellow and 
the blank is red, 

TESTS 
Solution S 

Dissolve 0.50 g in acetone R and dilute to 25.0 mL with the 
same solvent. 

Appearance of solution 

Solution $ is clear (2.2./) and not more intensely coloured 
than reference solution BY 6 {2.2.2 > Method If). 

Specific optical rotation (2,2* 7) 

+ 69 to + 77 (dried substance), determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 25,0 mL with 
the mobile phase. Dilute 5,0 mL of this solution to 50,0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 10 mg of dexamethasone 
pivalate CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. To 5.0 mL of this solution, add 
5.0 mL of the test solution, mix and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (b) Dilute 2,0 mL of the test solution to 
100.0 mL with the mobile phase. 

Column : 

— size: l = 0.25 m, 0 - 4,6 mm; 

— stationary phase : octadecyhilyl silica gel for chromatography R 
(5 pm). 

Mobile phase letrahydrofuran R y acetonitrile R> water R> 
methanol R (5:30:30:35 ViViVfV). 

Flow raw 0.6 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 20 pL. 

Run time 1.5 times the retention time of flumetasone pivalate. 
Relative retention With reference to flumetasone pivalate: 
impurity C = about 1,1, 

System suitability: reference solution (a): 

— resolution : minimum 2,8 between the peaks due to 
flumetasone pivalate and impuriry Q if necessary, adjust 
the concentration of letrahydrofuran in the mobile phase. 

Limits : 

— impurities A, B, C, D: for each impurity, not more than 
0.75 limes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(1.5 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(2 per cent); 

— disregard limit: 0,025 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying ( 2.2.32 ) 

Maximum l .0 per cent, determined on 0,500 g by drying in 
an oven at 105 C for 4 h. 

ASSAY 

Dissolve 50,0 mg in ethanol (96 per cem) R and dilute to 
100,0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100.0 mL with ethanol (96 per cent) J?, Measure 


the absorbance (2.2,25) at the absorption maximum at 
239 nm. 

Calculate the content of C 2 7H 3h F 2 0 & taking the specific 
absorbance to be 336. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D 


O 



A, R1 = H, R2 = F: 6a 3 9-difluom-l ip 3 i7 s 21-trihydroxy-16a- 
methylpregna-I,4-diene-3,20-dione (flumetasone), 

B. R1 = CO-CH 3 , R2 = F: 6a,9-difluoro-l lpjH-dihydroxy- 
16a-methyl-3,20-di oxopregna- 1 ,4-dien-2 1 -y 1 ace tatc 
(flumetasone acetate), 

C, R1 - CO-C(CH 3 ) 3j R2 = H: 9-fluoro-np 3 17-dihydroxy- 
16a-methyl-3,20-dioxopregna“ l ,4-dien-21 -yl 

2,2-dime thy lpropanoate (dexamethasone pivalate), 

D. R1 = CO*C(CH 3 } 3 , R2 = Cl: 6a-chloro-9-fluoro-11 p, 17- 
dihydroxy- 16a-methyl-3 5 20-dioxopregna-1,4-dien-21 -yl 

2,2-dime thy Ipropanoate (chlordexamethasone pivalate), 

——___________ RiEur 


Flunarizine Dihydrochloride 

(Ph, Bur. monograph 1722) 



C 26 H 28 CI 2 F 2 N 2 477.4 30484-77-6 

Action and use 

Calcium channel blocker, 

PhEw. _ 

DEFINITION 

l - [ B i s (4-fluoro pheny IJmethyl ] -4- f (2E) -3 -pheny Iprop-2- 
enyl] piperazine dihydrochloride. 

Content 

99.0 per cem to 101.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility' 

Slightly soluble in water, sparingly soluble in methanol, 
slightly soluble in alcohol and in methylene chloride, 

mp 

About 208 C, with decomposition. 
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Flunarizine Dihydrochloride I-1011 


IDENTIFICATION 

A. Infrared absorption spectrophotometry {2.2.24). 
Comparison Ph. But. reference spectrum of flunarizine 
dihydrochloride. 

B. Dissolve 25 mg in 2 mL of methanol R and add 0,5 mL of 
water R. The solution gives reaction (a) of chlorides (23.1). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and protect from light. 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of flunarizine 
dihydmchloride for system suitability CRS in methanol R and 
dilute to 1.0 mL with the same solvent. 

Reference solution (b) Dilute 3.0 mL of the test solution to 
100,0 mL with methanol R. Dilute 5.0 mL of this solution to 
20,0 mL with methanol R. 

Column: 

— size: t = 0,10 m, 0 = 4,6 mm, 

— stationary phase: base-deactivated octadecylsilyl silica gel for 
chromatography R (3 pm). 

Mobile phase: 

— mobile phase A: solution containing 23.8 g/L of 
tetrabtttylammonium hydrogen sidfate R and 7 g/L of 
ammonium acetate R y 

— mobile phase B: acetonitrile R> 


Time 

Mobile pha« A 

Mobile phase B 

(min) 

(per cent WV> 

(per cent V/V) 

0 * 12 

SO -> 40 

20 60 

12 * 15 

40 

60 


— total: not more than 4 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent), 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying ( 2 . 232 ) 

Maximum 5.0 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 4 h. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1,0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0.200 g in 70 mL of alcohol R. Carry' out a 
potentiometric titration (2.2.20), using 0JM sodium 
hydroxide. Read the volume added at the second point of 
inflexion. Carry out a blank titration, 

1 mL of 0 . / M sodium hydroxide is equivalent to 23.87 mg of 

C 2fl H 29 Cl 2 F 2 N 2 . 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities: A, B, C> D, 



A. 1 -fbis(4-fluorophenyl)mediyl] piperazine, 


Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

System suitability: reference solution (a): 

— peak-to-vadey ratio: minimum 1,5, where H p ~ height 
above the baseline of the peak due to impurity' C and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
flunarizine, 

— the chromatogram obtained is concordant with the 
chromatogram supplied with flunarizine dihydrocMoride for 
system suitability CRS. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 1.5* 

— impurities A , D: for each impurity, not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.1 per cent), 

— impurity* B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.25 per cent), 

— any other impurity .! for each impurity, not more than 
0.4 limes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.1 per cent), 



B, R1 = R2 * R3 - H, R4 = C*H,: \-[(RS)- 

(4- fluoro phenyl) pheny Imethyl] -4-[ (2 E) -3 -phe nylprop-2- 
enylj piperazine, 

C, Rl - F, R2 = R3 = H, R4 = C 6 H 5 : 1 -f(tfS)- 

(2- fluorophe ny I) (4-fluorophcny 1) methyl] -4- [ (2E)- 3 - 
phe ny 1 p rop- 2-eny l] pi perazine, 

D, Rl = R4 = H, R2 = F, R3 = C^: 

1 - [bi s(4-fluoropheny 1) me th y I ] -4- [ (2 Z) -3-pheny Ipro p- 2- 
eny I] piperazine, 

_ _ _ ftiEtr 
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Flunitrazepam 

(Ph. Ear. monograph 0717) 



C^H.aFNjOs 313.3 1622-62-4 

Action and use 

Benzodiazepine. 

PhEur ___ 

DEFINITION 

5-(2-FIuorophenylH-methyl-7-nitro-1,3-dihydro-2//-1,4- 
benzodiazepm-2-Gne, 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish, crystalline powder. 

Solubility 

Practically insoluble m water, soluble in acetone, slightly 
soluble in alcohol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2,24). 

Comparison Pk Ear. reference spectrum of flunitrazepam. 

TESTS 

Related substances 

Liquid chromatography (2,2.29), Prepare the solutions 
immediately before use , 

Test solution Dissolve 100.0 mg of the substance to be 
examined in 10 mL of acetonitrile R and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (b) Dissolve 4 mg of the substance to be 
examined and 4 mg of nitrazepam R in 5 mL of acetonitrile R 
and dilute to 20.0 mL with the mobile phase. Dilute 1.0 mL 
of the solution to 20.0 mL with the mobile phase. 

Column: 

— size: l = 0,15 m, 0 = 4.6 mm, 

— stationary* phase: octadecylsUyl silica gel for chromatography R 
(5 |im). 

Mobile phase methanol R, acetonitrile i?, water R 
(50:305:645 ViVfV). 

Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 254 mu. 

Injection 20 jiL. 

Run time 6 times the retention time of flunitrazepam. 

Relative retention With reference to flunitrazepam (retention 
time = about 11 min): impurity A - about 0.2; 
impurity B = about 0.6; impurity C = about 2.3; 
impurity D = about 4.0, 


System suitability-, reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
nitrazepam and flunitrazepam. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 2,44, 

— auy impurity*, not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent), 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent), 

— disregard limit: 0.5 times die area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.12) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 a C. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in 20 mL of anhydrous acetic acid R and add 
50 mL of acetic anhydride R> Titrate with 0,1 M perchloric 
add , determining the end-point potentiometrically (2.2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 31.33 mg 
of GjfcH^FN^Os. 

STORAGE 

Protected from light. 

IMPURITIES 



A, R = NH 2 : 7-ammo-5-(2-fluorophenyl)-1,3-dihydro-2//- 
1,4-benzodiazepin-2-one (7-aminodemethylflunitrazepam), 

B. R = NO 2 ; 5-(2-fluorophenyi)-7-nitro-l,3-dihydro-2//-lj4- 
benzodiazep in-2 -one (de methylfluni trazep am), 



C. 3-amino-4-(2-fluorophenyl)-1 -methyi-6-nitroquinolin- 
2(l//)-one, 


Ch 3 




D. (2-fluorophenyl) [2-(methyiamino)-5- 
nitropheny l) me thanone. 

_ PhEur 
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Fluocinolone Acetonide 1-1013 


Fluocinolone Acetonide 

(Ph. Eur. monograph 0494) 



C 24 H3oF 2 0 6 452.5 67-73-2 

Action And use 

Glucocorticoid. 

Preparations 

Fluocinolone Cream 
Fluocinolone Ointment 

PhEir _ _ _ _ 

DEFINITION 

6a,9-Difluora-1 10,21 -dihydroxy-16a, 17- 
(1 -mcthyicthylidenedioxy)pregna-1,4-diene-3,20-dione. 

Content 

97,5 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone and in 
anhydrous ethanol, practically insoluble in heptane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2,24). 

Comparison fluocinolone acetonide CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in anhydrous ethanol i?, evaporate to 
dryness and record new spectra using the residues. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (d). 

TESTS 

Specific optical rotation (2.2,7) 

4- 100 to + 104 (dried substance). 

Dissolve 0.100 g in anhydrous ethanol R and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and prepare the solutions immediately before use. 

Solvent mixture acetonitrile R, water R (20:80 V/V). 

Buffer solution Dissolve 5,68 g of anhydrous disodium hydrogen 
phosphate R and 3.63 g of potassium dihydrogen phosphate R in 
water R and dilute to 1000.0 mL with the same soWent, 

Test solution (a) Dissolve 20.0 mg of the substance to be 
examined in 20 mL of acetonitrile R and dilute to 100.0 mL 
with water R. 


Test solution (b) Dilute LO mL of test solution (a) to 
10,0 mL with the solvent mixture. 

Reference solution (a) Dissolve 2 mg of fluocinolone acetonide for 
system suitability CRS (containing impurities H, J and K) in 
2 mL of acetonitrile R and dilute to 10.0 mL with water R , 
Reference solution (b) Dissolve 2 mg of fluocinolone acetonide for 
peak identification CRS (containing impurities D and I) in 
2 mL of acetonitrile R and dilute to 10,0 mL with water R . 
Reference solution (c) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (d) Dissolve 20.0 mg of fluocinolone 
acetonide CRS in 20 mL of acetonitrile R and dilute to 
100.0 mL with water R. Dilute i.O mL of the solution to 
10.0 mL with the solvent mixture. 

Column: 

— size: l = 0.25 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A: acetonitrile /?, buffer solution (28:72 V/V); 

— mobile phase B: water R> acetonitrile R (40:60 V/V); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(percent V/V) 

0-2 

10O 

0 

2 - 42 

100-MJ 

0 100 


Flow rate 1,0 mL/min, 

Detection Spectrophotometer at 238 om. 

Injection 40 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Identification of impurities Use the chromatogram supplied 
with fluocinolone acetonide for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities H, J and K; use the 
chromatogram supplied with fluocinolone acetonide for peak 
identification CRS and the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
impurities D and L 

Relative retention With reference to fluocinolone acetonide 
(retention time - about 18 min): impurity' D = about 0,8; 
impurity H - about 0,90; impurity' I = about 0.94; 
impurity J = about 1.05; impurity' K = about 1.2* 

System suitability: reference solution (a): 

— peak-to-valley ratio: minimum 5.0, where H p = height 
above the baseline of the peak due to impurity J and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
fluocinolone acetonide. 

Calculation of percentage contents: 

— correction factor, multiply the peak area of impurity K by 

L3; 

— for each impurity, use the concentration of fluocinolone 
acetonide in reference solution (c). 

Limits: 

— impurity K: maximum 0.3 per cent; 

— impurities D, J: for each impurity, maximum 0,2 per cent; 

— impurities H y I : for each impurity, maximum 
0,15 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.7 per cent; 

— reporting threshold: 0.05 per cent. 
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Loss on drying (22.12) 

Maximum 1,0 per cent, determined on 1,000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Injection 20 pL of test solution (b) and reference solution (d). 
Calculate the percentage content of taking into 

account the assigned content of fluocinolone acetonide CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities D, H, I, J, K 

Other detectable impurities (the following substances w'ould, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10, 
Control of impurities in substances for pharmaceutical use): A f 3, 
C f E, F, G f Lj Af. 


o 




E. 9,11 p-epoxy-6a-fluGro-21 -hydroxy- 1 6a* 17- 

(1 -methylethy lidenedioxy) -9 fV-pregna-1,4 -d iene- 3,20- 
dione. 



F. 6a-fluoro-21-hydroxy-16a, 17- 

(1 -me thy lethy lidenedioxy) pregn-4-enc-3,2 G-dione, 


o 



A. 6a,9-difluoro-l 1 P-hydroxy-16a, 17- 

(1 -methylethylidenedioxy)-3,20-dioxopregna-1,4-dien-21 - 
oic acid, 


G. 6a-flu oro-11 p-hydroxy-16a, 17- (1 -me thylethyl idenedi oxy) - 
3,20-dioxopregn-4-en-21-yi acetate. 





B. 6a,9-difiuoro-l I p-hydroxy-16a, 17- 

(1 -methyl ethylidenedioxy)-3-oxoandrosia-1,4-diene-17p- 
carboxylic add, 


H. 9-fluoro-II p,21-dihydroxy-16a, 17-(l- 

methy lethy 1 idenedi oxy )pregna-1,4- di en e- 3,20 -d ione, 


C. 6a,9-difluoro-1J (3,16a, 17,21 -teirahydroxypregna-1,4- 
diene-3,20~dione (fluocinolone), 


1. 6a,9-difluoro-11 p,21 -dihydroxy-1ba,17- 

{l-methylethylidenedioxy)pregna-l ,4,14-triene-3,2 0-dione, 



D. 6a,9-difluoro-11 p-hydroxy- 16a, 17- 

(l-methylethylidetiedioxy)-3,20-dioxopregna-1,4-dien-21- J. 6P,9-difluoro-11 P,21 -dihydroxy-16a, 17- 

al, (1 -methylethy lidenedioxy) prcgna-1,4-diene-3,20-dione, 
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K. 4 } 9-difluoro-11 (3,21 -dihydroxv-16a, 17- 

(Lmethylethylidenedioxy)pregna-1 ,4-diene-3,20-dione* 



L. 6a-chloro-9-fluoro-11 [3,2 1 -dihydroxy-16a, 17- 

(1 -mcthylethylidenedioxy)pregna-1 *4-diene-3,2(Ldione* 


O 



M. 6a,9-difluoro-11 [3-hydroxy-16a ? 17- 

(1-mcthyk thy lidcncdioxy)-3,20-dioxoprcgna- 1 ,4-dicn-2 1 - 
yl acetate. 

______ PhEur 


Fiuocinotone Acetonide Dihydrate 



C 24 H 30 F 2 O 6) 2H 2 O 488.5 67-73-2 

{anhydrous) 

Action and use 

Glucocorticoid. 

Preparations 

Fluocinolone Cream 
Fluocinolone Ointment 

DEFINITION 

Fluocinolone Acetonide Dihydrate is 6a,9a-difiuoro-i 1(3,21- 
dihydroxy-16a-, 17a-isopropylidenedioxypregna“ 1,4-diene- 
3*20-dione dihydrate. It contains not less than 96.0% and 
not more than 104.0% of C 24 H 30 F 2 O 6 , calculated with 
reference to the anhydrous substance. 


CHARACTERISTICS 

A white or almost white* crystalline powder. 

Practically insoluble in water y freely soluble in acetone; soluble 
in absolute ethanol; sparingly soluble in dichhromethane and in 
methanol; practically insoluble in hexane. 

IDENTIFICATION 

A. The infrared absorption spectrum ^ Appendix IT A, is 
concordant with the reference spectrum of fluocinolone 
acetonide dihydrate (RS 147). 

B. Complies with the test for identification of steroids s 
Appendix III A, using impregnating solvent 1 and mobile phase 
H. Apply 5 pL of each of the three solutions. 

C Complies with the test for identification of smvids 5 
Appendix III A, using the conditions specified in test B but 
using solutions prepared in the following manner. 

For solution (1) dissolve 10 mg in 1,5 mL of glacial acetic 
acid in a separating funnel* add 0,5 mL of a 2% w/v solution 
of chromium(vi) oxide and allow to stand for 30 minutes. 

Add 5 mL of water and 2 mL of dkhlorornethane and shake 
vigorously for 2 minutes. Allow to separate and use the lower 
layer. Prepare solution (2) in the same manner but using 
10 mg of fluocinobne acetonide BPCRS. 

TESTS 

Light absorption 

Dissolve 15 mg in sufficient absolute ethanol to produce 
100 mL, Dilute 10 mL of the solution to 100 mL with 
absolute ethanoL The A(1 %, 1 cm) of the resulting solution at 
the maximum at 239 nm is 345 to 375* calculated with 
reference to the anhydrous substance. Appendix II B. 

Specific optical rotation 

In a i% w/v solution in 1^4-dbxan s +92 to +96, calculated 
with reference to the anhydrous substance, Appendix V R 

Related substances 

Cany out the method for liquid chromatography> 

Appendix III D* using the following solutions. 

(1) 0.25% w/v of the substance being examined in acetonitrile. 

(2) 0.025% w/v each of fluocinolone acetonide BPCRS and 
triamcinolone acetonide BPCRS in 45% w/v of acetonitrile. 

(3) Dilute 1 volume of solution (1) to 100 volumes with 
acetonitrile . 

(4) Dilute 1 volume of solution (3) to 20 volumes with 
acetonitrile. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4,6 mm) packed 
with base-deactivated end-capped octadecylsUyl silica gel for 
chromatography (5 Jim) (Hypersil BDS is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature, 

(e) Use a detection wavelength of 238 nm. 

(f) Inject 20 pL of each solution. 

(g) Allow the chromatography to proceed for 4 times the 
retention time of the principal peak. 

MOBILE PHASE 

45 volumes of acetonitrile and 55 volumes of water. 

SYSTEM SUITABILITY 
The test is not valid unless; 
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in the chromatogram obtained with solution (2), the resolution 
factor between the peaks due to triamcinolone acetonide and 
fluocinolone acetonide is at least 3*0; 

in the chromatogram obtained with solution (4), the signal-to- 
noise ratio of the principal peak is at least 10. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any secondary peak is not greater than the area of 
the principal peak in the chromatogram obtained with 
solution (3) (1%); 

the area of not more than one secondary peak is greater than 
0.5 times the area of the principal peak in the chromatogram 
obtained with solution (3) (0.5%); 

the sum of the areas of any secondary peaks is not greater than 
2.5 times the area of the principal peak in the chromatogram 
obtained with solution (3) (2.5%), 

Disregard any peak with an area less than the area of the 
principal peak in the chromatogram obtained with solution 
(4) (0.05%). 

Water 

7.0 to 8,5% w/wj Appendix IX C. Use 0.5 g, 

ASSAY 

Carry out the tetrazolium assay of steroids. Appendix VIII J, 
and calculate the content of from the absorbance 

obtained by repeating the operation using ftuochtoione 
acetonide BPCRS in place of the substance being examined. 

STORAGE 

Fluocinolone Acetonide Dihydrate should be protected from 
light. 


Fluocinonide 


OAc 



C 26 H 3 ,F 2 0 7 494.5 356-12-7 

Action and use 

Glucocorticoid, 

Preparations 
Fluocinonide Cream 
Fluocinonide Ointment 

DEFINITION 

Fluocinonide is 6a,9sc-difLioro-l 1 (Lhydroxy-16a, 17a- 
isopropy Hdencdioxy-3,2 O^dioxopregna-1,4-d ien-21 -yl acetate. 
It contains not less than 07,0% and not more than 103.0% 
of calculated with reference to the dried 

substance. 

CHARACTERISTICS 

A white or almost white, crystalline povvder* 

Practically insoluble in water, slightly soluble in absolute 
ethanol. It melts at about 220 , with decomposition. 


IDENTIFICATION 

A. The infrared absorption spectrum , Appendix II A, is 
concordant with the reference spectrum of fluocinonide 
(RS 148). 

B, Carry out the method for thin-layer chromatography. 
Appendix III A, using a silica gel F 25 4 precoated plate 
(Merck silica gel 60 ¥ 2 5 i plates are suitable) and a mixture of 
12 volumes of water, 80 volumes of methanol, 150 volumes of 
ether and 770 volumes of dichbromethane as the mobile phase; 
mix the water and the methanol before adding to the 
remaining components of the mobile phase. Apply separately 
to the plate 5 j.eL of each of the following solutions. 

For solution (I) dissolve 25 mg of the substance being 
examined hi 5 mL of methanol (solution A); dilute 2 mL of 
solution A to 10 mL with chloroform * For solution (2) transfer 
2 mL of solution A to a 15 mL glass tube with a ground- 
glass stopper, add 10 mL of saturated methanoUc potassium 
hydrogen carbonate solution and immediately pass a current of 
nitrogen briskly through the solution for 2 minutes. Stopper 
the tube, heat in a water bath at 45° protected from light for 
2.5 hours and allow to cool. For solution (3) dissolve 25 mg 
of fluocinonide BPCRS in 5 mL of methanol (solution B); 
dilute 2 mL of solution B to 10 mL with chloroform. Prepare 
solution (4) in the same manner as solution (2) but use 
2 mL of solution B in place of 2 mL of solution A. After 
removal of the plate, allow it to dry in air and examine under 
ultraviolet light (254 nm). The principal spots in each of the 
chromatograms obtained with solutions (1) and (2) arc 
similar in position and size to those in the chromatograms 
obtained with solutions (3) and (4), respectively, 

TESTS 

Specific optical rotation 

In a 1.0% w/v solution in chloroform, +81 to +89, calculated 
with reference to the dried substance. Appendix V F. 

Related substances 

Carry out the method for thin-layer chromatography. 

Appendix III A, using the precoared plate and the mobile 
phase specified in test B for Identification. Apply separately 
to the plate 5 pL of each of four solutions in chloroform 
containing (1) 0.50% w/v of the substance being examined, 

(2) 0,010% w/v of the substance being examined, (3) 

0.0050% w/v of the substance being examined and (4) 
0.010% w/v of fluocinolone acetonide BPCRS, After removal of 
the plate, allow it to dry in air, heat the plate at 105 : for 
10 minutes, cool and spray with alkaline tetrazolium blue 
solution. Any secondary spot in the chromatogram obtained 
with solution (I) is not more intense than the spot in the 
chromatogram obtained with solution (2) (2%) and not more 
than one such spot is more intense than the spot in the 
chromatogram obtained w^ith solution (3) (1%). The test is 
not valid unless the principal spot in the chromatogram 
obtained with solution (2) has an J? r value relative to the spot 
in the chromatogram obtained with solution (4) of at least 
1.5* 

Loss on drying 

When dried at 100 to 105 for 3 hours, loses not more than 
1.0% of its weight. Use 1 g> 

ASSAY 

Carry out the method for liquid chromatography t 
Appendix III D, using two solutions in methanol containing 
(1) 0.012% w/v of the substance being examined and (2) 
0,012% w/v of fluocinonide BPCRS. 

The chromatographic procedure may be carried out using 
(a) a stainless steel column (20 cm x 4.6 mm) packed with 
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octadetyMyl silica gel for chromatography (5 jxm) (Spherisorb 
ODS 1 is suitable), (b) as the mobile phase with a flow rate 
of 1 mL per minute a mixture of 1 volume of glacial acetic 
acid* 450 volumes of acetonitrile and 550 volumes of water 
and (c) a detection wavelength of 238 nm. 

Calculate the content of C 26 H 32 F 2 O 7 using the declared 
content of C 26 H 32 F 2 O 7 in fluocinonide BPCRS. 

STORAGE 

Fluocinonide should be protected from light, 

IMPURITIES 



OAc 


A. 6 a j 9 a-difluoro-16a, 17 a-is op ropy li de ne-3,11,20- 
trioxopregna- 1 ,4-dien-21 -yl acetate* 



B ♦ 6 a* 9a- difiuoro-113,21 -dihydroxy-16a, 17 a- 
isoprop yl idenep regn a- 1 ,4-di ene-3,20dione. 


Fluocortolone Hexanoate 



C 28 H 39 F0 5 474.6 303-40-2 

Action and use 

Glucocorticoid. 

Preparation 

Fluocortolone Cream 

DEFINITION 

Fluocortolone Hexanoate is 6 a-fluoro-l 13-hydroxy- 16 a- 
methyl-3 *2 G-di oxop regn a- 1 ,4-dien-2 1 -yl hexanoate. 

It contains not less than 97.0% and not more than 103.0% 
of C 28 H 39 FO 53 calculated with reference to the dried 
substance. 


CHARACTERISTICS 

A white or creamy white, crystalline powder. 

Practically insoluble in water and in ether, slightly soluble in 
acetone and in 1,4-dioxarv, very slightly soluble in ethanol 
(96%) and in methanol. 

It exhibits polymorphism. 

IDENTIFICATION 

The infrared absorption spectrum. Appendix II A, is concordant 
with the reference spectrum of fluocortolone hexanoate 
(RS 149). 

TESTS 

Light absorption 

Ratio of the absorbance of the solution prepared as directed in 
the Assay at the maximum at 242 nm to that at 263 nm, 

2.15 to 2.35, Appendix II B. 

Specific optical rotation 

In a 1 % w/v solution in U4-dwxan , prepared with the aid of 
heat, +97 to +103, calculated with reference to the dried 
substance, Appendix V F. 

Related substances 

Carry out the method for liquid chromatography, 

Appendix 111 D* using the following solutions. Solution ( 1 ) 
contains 0.04% w/v of the substance being examined in a 
mixture of 1 volume of water and 9 volumes of acetonitrile. 
For solution (2) dilute 1 volume of solution (I) to 
100 volumes with a mixture of 1 volume of water and 
9 volumes of acetonitrile. Solution (3) contains 0.002% w/v 
each of fluocortolone pivalate BPCRS and fluocortolone 
hexanoate BPCRS in a mixture of 1 volume of water and 
9 volumes of acetonitrile. 

The chromatographic procedure may be carried out using 
(a) a stainless steel column (25 cm x 4.6 mm) packed with 
octadecyhilyl silica gel for chromatography (5 pm) (Spherisorb 
ODS 2 is suitable), (b) as the mobile phase with a flow rate 
of 1 .5 mL per minute a mixture of 25 volumes of methanol , 

32 volumes of water and 50 volumes of acetonitrile and (c) a 
detection wavelength of 242 nm. 

Inject solution ( 2 ). Adjust the sensitivity of the system so that 
the height of the principal peak in the chromatogram 
obtained is at least 50% of the full scale of the recorder. 

Inject solution (3). The test is not valid unless, in the 
chromatogram obtained, the resolution factor between the two 
principal peaks is at least 6 . 0 . 

Inject solution ( 1 ). Continue the chromatography for twice 
the retention time of fluocortolone hexanoate. In the 
chromatogram obtained with solution ( 1 ), the area of any 
secondary* peak is not greater than the area of the principal 
peak in the chromatogram obtained with solution ( 2 ) ( 1 %) 
and the sum of the areas of any secondary peaks is not greater 
than twice the area of the principal peak in the 
chromatogram obtained with solution (2) (2%). Disregard 
any peak due to the solvent and any peak with an area less 
than 0.025 times that of the principal peak in the 
chromatogram obtained with solution (2) (0,025%). 

Loss on drying 

When dried to constant weight at 105', loses not more than 
0.5% of its weight. Use I g. 

Sul fated ash 

Not more than 0 . 1 %, Appendix IX A. 

ASSAY 

Dissolve 15 mg in sufficient methanol to produce 100 mL, 
dilute 20 mL to 100 mL with methanol and measure the 
absorbance of the resulting solution at the maximum at 
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242 nm, Appendix II B. Calculate the content of 
C 2 S H^F 05 taking 340 as the value of A(l%, 1 cm) at the 
maximum at 242 nm. 

STORAGE 

Fluocortoione Hexanoate should be protected from light. 

IMPURITIES 



A. 6 st-fi uor o- 11 P-hydroxy-1 62 -methyl-3-oxoandrosta-1,4- 
diene- 1 7 P-ca rboxyI ic aci d, 




E. 6 ot-fluoro -11 P-hydroxy-16a-methyl-3,11 -dioxopregnen-2 L 
yl hexanoate. 


Fluocortoione Pivalate 

(Ph, Bur , monograph 1212) 



C 27 H 37 F0 5 460.6 29205-06-9 


B. 6 at-fluoro-11 p,21 -dihydroxy-16ot-methyIpregna-1,4-diene- 
3,20-dione;, 


O 



C. 6 ot-fluoro -11 P-hydroxy-16oc-m ethyl-3 ,2 0 -dioxopregna- 1 ,4- 
dien- 21 -yl pentanoate, 


0 



D, 6ot-fluoro-16ct-methyl-3 3 I 1,20-trioxopregna- 1 ,4-dicn- 
21 -yI hexanoate. 


Action and use 

Glucocorticoid. 

Preparation 

Fluocortoione Cream 

Ph&r __ 

DEFINITION 

62 -Fktoro-l 1 P-hydroxy- L6a-methyl-3,20-dioxopregna-1,4- 
dien- 21 -yl 2 , 2 -dimethylpropanoate. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride and in dioxan, sparingly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A s B, 

Second identification B, C, D. 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison fluocortoione pivalate CRS. 

B. Thin-layer chromatography (2,2,27). 

Solvent mixture methanol R> methylene chloride R (1:9 ViV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of fluocortoione 
pivalate CRS in the solvent mixture and dilute to 20 mL with 
the solvent mixture. 

Reference solution (b) Dissolve 10 mg of norethisterone CRS in 
reference solution (a) and dilute to 10 mL with reference 
solution (a)* 
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Plate TLC silica gel F& 4 plate R. 

Mobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 |iL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sidfurk acid R. Heat 
at 120 X for 10 min or until the spots appear. Allow to 
cool. Examine in daylight and in ultraviolet light at 565 nm. 
Results B The principal spot in the chromatogram obtained 
with the test solution is similar in positions colour in dayhght> 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

System suitability, reference solution (b); 

— the chromatogram shows 2 clearly separated spots. 

C, To about 1 mg add 2 mL of a mixture of 2 volumes of 
glacial acetic add R and 3 volumes of sulfuric acid R and heat 
for 1 min on a water-bath, A red colour is produced. 

Add 5 mL of water R , the colour changes to violet-red. 

D, Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool* add I mL 
of water R> 0.05 mL of phenolphihalein solution R1 and about 
1 mL of dilute hydrochloric acid R to render the solution 
colourless. Filter and add to the filtrate a freshly prepared 
mixture of 0.1 mL of alizarin S solution R and 0.1 mL of 
zirconyl nitrate solution R . Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red. 

TESTS 

Specific optical rotation (2,2. 7) 

+ 100 to + 105 (dried substance). 

Dissolve 0,25 g in dioxan R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 10,0 mg of the substance to be 
examined in acetonitrile R and dilute to 10.0 mL with the 
same solvent. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with acetonitrile R. 

Reference solution (b) Dissolve 2 mg of fluocortolone 
pivalate CRS and 2 mg of prednisolone hexanoate CRS in 
acetonitrile R s then dilute to 100 mL with the same solvent. 
Column: 

— size: l - 0.25 01,0 = 4.6 mm; 

— stationary phase : octadecylsilyl silica gd for chromatography R 
(5 pm). 

Mobile phase methanol acetonitrile R, water R 
(25:30:32 ViVIV). 

Flow rate 1.5 mlirnin. 

Detection Spectrophotometer at 243 nm. 

Injection 20 pL, 

Run time Twice the retention time of fluocortolone pivalate. 


System suitability: reference solution (b): 
resolution: minimum 5,0 between the peaks due to 
fluocortolone pivalate and prednisolone hexanoate. 

Umitr. 

— impurities A f B> C, D: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1 per cent); 

— total ; not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

(2 per cent); 

— disregard limit: 0.025 times the area of die principal peak 
in the chromatogram obtained with reference solution (a) 
(0.025 per cent). 

Loss on drying (2.2,22) 

Maximum l .0 per cent, determined on l .000 g by drying in 
an oven at 105 C. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 30,0 mg in anhydrous ethanol R and dilute to 
100,0 mL with the same solvent. Dilute 5.0 mL of this 
solution to 1 00.0 mL with anhydrous ethanol R . Measure the 
absorbance (2.2.25) at the absorption maximum at 242 nm. 
Calculate the content of C 27 H 37 FG 5 taking the specific 
absorbance to be 350. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, 


O 



A, fia-fluoro-11 fl 3 21 -dihydroxy-1 fis-methylprcgna-1,4-diene- 
3,20-dione (fluocortolone)j 



B. 6-hydroperoxy-11 p-hydroxy-lfia-methylnS^O- 
dioxopregna-1,4-dien-2I -y l 2 3 2-dim e thyIpmpanoate, 



C. 6a-fluoro-163-methyI-3> 11,20-trioxopregna-1,4-dien-21 -yl 
2 3 2-dimethyl propanoa te. 



1-1020 Fluorescein 
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D. tia-fluoro-11 ^-hydroxy-1 63 -methyl -3,2 0-dioxopregna-4- 
en-2 ] -yl 2,2-dim ethyl prop an oate, 

_ PhEur 


Fluorescein 

(Ph. Bur. monograph 2348) 



Action and use 

Detection of comeal lesions, retinal angiography and 
pancreatic function testing. 


PhEi/^ _ _ _ 

DEFINITION 

3',6'-Dihydroxy^ 3/f-spiro[isobenzofuran-1,9 ^-xanthen]-3- 
one. 

Content 

97-0 per cent to 102.0 per cent (dried substance), 

CHARACTERS 

Appearance 

O range-redj fine powder. 

Solubility 

Practically insoluble in water, soluble in hot ethanol 
(96 per cent). It dissolves in dilute solutions of alkali 
hydroxides, 

IDENTIFICATION 

Pint identification: A, D. 

Second identification B f C, D 

A. Infrared absorption spectrophotometry (2.2.24), 

Comparison fluorescein CRS. 

Dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethanol 
(96 per cent) f?, evaporate to dryness and record the spectra 
using the residues, 

B. Dilute 0.1 mL of solution S (see Tests) to 10 mL with 
water R. The solution shows a yellowish-green fluorescence. 
The fluorescence disappears on addition of 0,1 mL of dilute 
hydrochloric acid R and reappears on addition of 0.2 mL of 
dilute sodium hydroxide solution R, 

C. The absorption by a piece of filter paper of 0.05 mL of 
the solution prepared for identification B (before the addition 
of dilute hydrochloric acid R) colours the paper yellow. 

On exposing the moist paper to bromine vapour for I min 
and then to ammonia vapour, the colour becomes deep pink. 


D, Suspend 0,5 g in 50 mL of water R and shake for 10 min. 
The substance does not completely dissolve, 

TESTS 
Solution S 

Suspend L0 g in 35,0 mL of water R and add dropwise with 
shaking 4.5 mL of / M sodium hydroxide. Adjust to 
pH 8,5-9,0 with I M sodium hydroxide and dilute to 50.0 mL 
with water R to obtain a clear solution. 

Appearance of solution 

Solution S is clear (2.2. S) and orange-yellow with yellowish- 
green fluorescence. 

Related substances 

liquid chromatography (2.2.29). 

Solvent mixture acetonitrile for chromatography R, mobile 
phase A (30:70 V/V). 

Test solution (a) Disperse 50,0 mg of the substance to be 
examined in 15,0 mL of ethanol (96 per cent) R . Sonicate and 
dilute to 50,0 mL with the solvent mixture. 

Test solution (b>) Dilute 5.0 mL of test solution (a) to 
250,0 mL with the solvent mixture. 

Reference solution (a) Disperse 50.0 mg of fluorescein CRS in 
15,0 mL of ethanol (96 per cent) R. Sonicate and dilute to 
50.0 mL with the solvent mixture. Dilute 5.0 mL of this 
solution to 250-0 mL with the solvent mixture. 

Reference solution (b) Dissolve 10,0 mg of phthalic add CRS 
(impurity B) and 10,0 mg of resorcinol CRS (impurity A) in 
the solvent mixture and dilute to 100.0 mL with the solvent 
mixture. Dilute 1.0 mL of this solution to 100.0 mL with the 
solvent mixture. 

Reference solution (c) Dilute 5,0 mL of test solution (b) to 
20.0 mL with the solvent mixture. 

Reference solution (d) Dilute 10,0 mL of reference solution (c) 
to 100,0 mL with the solvent mixture. 

Reference solution (e) Dissolve the contents of a vial of 
fluorescein impurity C CRS in I mL of the solvent mixture. 
Column: 

— size: l = 0.25 m } 0 = 4.6 mm; 

— stationary phase: octyisilyl silica gel for chromatography R3 
(5 pm); 

— temperature: 35 X. 

Mobile phase: 

— mobile phase A: dissolve 0.610 g of potassium dihydwgen 
phosphate R in water for chromatography R, adjust to 
pH 2.0 with phosphoric acid R and dilute to 1000.0 mL 
with water for chromatography R: 

— mobile phase B: acetonitrile for chromatography R; 


Time 

Mobile phase A 

Mobile phaie B 

(min) 

{per cent V/V} 

(per cent V/V) 

0-20 

as *20 

15 -+ SO 

20 - 29 

20 

80 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference 
solutions (b)j (c), (d) and (e). 

Identification of impurity C Use the chromatogram obtained 
with reference solution (e) to identify the peak due to 
impurity C. 

Relative retention With reference to fluorescein (retention 
time = about 15 min): impurity A = about 0.42; 
impurity B = about 0.48; impurity C = about 0.86, 
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Fluorescein Sodium 1-1021 


System suitability: reference solution (b): 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B, 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 1.9; 

— impurity C: not more than 1 .2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.6 per cent); 

— impurities A, B: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0,10 per cent); 

— sum of impurities other than A, B and C: not more than 
0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

{0.2 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (d) 

(0.05 per cent). 

Chlorides (. 2.4.4) 

Maximum 0.25 per cent. 

To 10,0 mL of solution S add 90.0 mL of water R and 
3.0 mL of dilute nitric acid R, wait for at least 30 min and 
filter Dilute 10.0 mL of the filtrate to 15,0 mL with urater R, 

Loss on drying (2.232) 

Maximum 1.0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C, 

ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Injection Test solution (b) and reference solution (a). 

Calculate the percentage content of CsoH^Og taking into 
account the assigned content of fluorescein CRS . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A> B, C 



A, benzene-1,3-diol (resorcinol). 



CO a H 


B, benzene-1,2-dicarboxylie add (phthalic add), 



Fluorescein Sodium 

Soluble Fluorescein 
(Ph. Ear. monograph 1213) 



QoH lt) Na 2 05 376.3 518 - 47-8 

Action and use 

Detection of corneal lesions, retinal angiography and 
pancreatic function testing. 

Preparations 
Huoresccin Eye Drops 
Fluorescein Injection 

PtiEir _____ 

DEFINITION 

Disodi um 2-(6-oxido-3 -oxo-3/f-xanthen- 9-y 1) b enzoate. 

Content 

95.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Orange-red, fine powder, hygroscopic. 

Solubility 

Freely soluble in water, soluble in ethanol (96 per cent), 
practically insoluble in hexane and in methylene chloride. 

IDENTIFICATION 

First identification B, D 
Second identification A> C f D 

A. Dilute 0.1 mL of solution S (see Tests) to 10 mL with 
water R. The solution shows yellowish-green fluorescence. 
The fluorescence disappears on addition of 0.1 mL of dilute 
hydrochloric add R and reappears on addition of 0.2 mL of 
dilute sodium hydroxide solution R. 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs, 

Comparison Ph. Eur. reference spectrum of fluorescein sodium, 

C. The absorption by a piece of filter paper of 0.05 mL of 
the solution prepared for identification A (before the addition 
of dilute hydrochloric add R) colours the paper yellow. 

On exposing the moist paper to bromine vapour for l min 
and then to ammonia vapour, the colour becomes deep pink. 

D. Ignite 0.1 g in a porcelain crucible. Dissolve the residue 
in 5 mL of water R and filter, 2 mL of the filtrate gives 
reaction (a) of sodium (23J). 

TESTS 
Solution S 

Dissolve 1.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.7) and orange-yellow with yellowish- 
green fluorescence, 

pH (2.2.3) 

7,0 to 9,0 for solution S. 


Bp fur 


C. 2-(2 > 4-dihydroxybenzoyl) benzoic acid. 





I-1022 Fluorescein Sodium 
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Related substances 

Liquid chromatography (2*2.29)* 

Test solution (a) Dissolve 0.100 g of the substance to be 
examined in a mixture of 30 volumes of acetonitrile R and 
70 volumes of mobile phase A and dilute to 100*0 mL with 
the same mixture of solvents. 

Terr solution (b) Dilute 5,0 mL of test solution (a) to 
250,0 mL with a mixture of 30 volumes of acetonitrile R and 
70 volumes of mobile phase A. 

Reference solution (a) Dissolve 55*0 mg of 
diaceylfluorescein CRS in a mixture of 1 mL of 2.5 M sodium 
hydroxide and 5 mL of ethanol (96 per cent) heat on a 
water-bath for 20 min mixing frequently, cool and dilute to 
50.0 mL with water R. Dilute 5.0 mL of the solution to 
250.0 mL with a mixture of 30 volumes of acetonitrile R and 
70 volumes of mobile phase A* 

Reference solution (b) Dissolve 10*0 mg of pluhalk add R 
(impurity B) and 10.0 mg of resorcinol R (impurity A) in a 
mixture of 30 volumes of acetonitrile R and 70 volumes of 
mobile phase A and dilute to 100.0 mL with the same 
mixture of solvents. Dilute 5.0 mL of the solution to 
100,0 mL with a mixture of 30 volumes of acetonitrile R and 
70 volumes of mobile phase A. 

Reference solution (c) Dilute 5.0 mL of test solution (b) to 
20*0 mL with a mixture of 30 volumes of acetonitrile R and 
70 volumes of mobile phase A* 

Column: 

— riks: / = 0.25 m, 0 = 4*6 mm; 

— stationary' phase: octylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 35 °C* 

Mobile phase: 

— mobile phase A : dissolve 0.610 g of potassium dihydrogen 
phosphate R in water R and dilute to 1000 mL with the 
same solvent; adjust to pH 2,0 with phosphoric acid R; 

— mobile phase R: acetonitrile for chromatography R; 


Time 

(min) 

Mobile A 

(per «nl V/V) 

Mobile phase B 
(per cent V/V) 

0-20 

85 4 20 

15 4 80 

20 *29 

20 

SO 

29 - 30 

20 4 85 

80 ■> 15 

30 - 35 

85 

15 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL of test solution (a) and reference solutions (b) 

and (c). 

Relative retention With reference to fluorescein (retention 

time = about 15 min): impurity A = about 0*4; 

impurity B - about 0.5; impurity G = about 0.9. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurity A and impurity B. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by L6; 

— impurities A, B: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent); 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
{0.5 per cent); 


— unspecified impurities: for each impurity, not more than 
0.2 rimes the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.10 per cent); 

— sum of impurities other than A, B, C: not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0,5 per cent); 

— disregard limit: 0.1 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 0,25 per cent. 

To 10 mL of solution S add 90 mL of water R and 1 mL of 
dilute nitric acid /?, wait for at least 10 min and filter* Dilute 
10 mL of the filtrate to 15 mL with water R * 

Sulfates (2.4.13) 

Maximum 1.0 per cent. 

To 5 mL of solution S add 90 ml. of distilled water /?, 

2*5 mL of dilute hydrochloric add R and dilute to J 00 mL 
with distilled water R. Filter, 

Zinc 

Dilute 5 mL of solution S to 10 mL with rearer R . Add 2 mL 
of hydrochloric add RI , filter and add 0,1 mL of potassium 
ferrocyanide solution R. No turbidity or precipitate is formed 
immediately* 

Loss on drying (2.2. 32) 

Maximum 10,0 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

ASSAY 

Liquid chromatography ( 2.2.29) as described in the test for 
related substances with the following modification* 

Injection Test solution (b) and reference solution (a), 
Calculate the percentage content of CaoHjoNa^ using the 
chromatogram obtained with reference solution (a) and the 
declared content of diacey{fluorescein CRS * 
l mg of diacetylfluorescein CRS b equivalent to 0,9037 mg of 
C^oHtoNa^O^. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities: A, B, C. 



A. ben2ene-! 3 3*diol (resorcinol), 



COjH 


B. benzene-L2-dicarhoxylic acid (phthaiic acid) s 



C* 2-{2 3 4-dihydroxybenzoyl)benzoic arid. 

_ _ __ PtfEvr 







2017 


Fluorometholone 1-1023 


Fluorometholone 



C 22 H 29 FO< 376.5 426-13-1 

Action and use 

Glucocorticoid. 

Preparation 

Fluorometholone Eye Drops 

DEFINITION 

Fluorometholone is Qot-fiuoro-lljiilTQt-diiiydroxy-da- 
methyl pregna-1,4-die ne-3,20-dione. It contains not less than 
97.0% and not more than 103.0% of C^H^FO^ calculated 
with reference to the dried substance. 

CHARACTERISTICS 

A while to yellowish whitc> crystalline powder. It melts at 
about 280% with decomposition. 

Practically insoluble in water, slightly soluble in absolute 
ethanol and in ether. 

IDENTIFICATION 

A. The infrared absorption spectrum , Appendix II A, is 
concordant with the reference spectrum of fluorometholone 
(RS 152). 

B* In the Assay, the principal peak in the chromatogram 
obtained with solution (1) has the same retention time as the 
principal peak in the chromatogram obtained with 
solution (2). 

TESTS 

Specific optical rotation 

In a 1 % w/v solution in pyridine, +52 to +60, Appendix V F, 
calculated with reference to the dried substance. 

Related substances 

Carry out the method for liquid chromatography. 

Appendix III D, using the following solutions in methanaL 

(1) 0.010% w/v of the substance being examined. 

(2) 0.00005% w/v of the substance being examined. 

(3) 0,00005% w/v each of ddtamedrane BPCRS and 
fluorometholone BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (30 cm x 3*9 mm) packed 
with octadecylsilyl silica gel for chromatography {10 Jim) 
(jiBondapak CIS is suitable). 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 2 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 254 nm, 

(f) Inject 20 pL of each solution. 

MOBILE PHASE 

40 volumes of water and 60 volumes of methanol 


SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (3), the resolution factor between the peaks due 
to ddtamedrane and fluorometholone is at least L 5 * 

LIMITS 

In the chromatogram obtained with solution ( 1 ): 
the area of any secondary peak is not greater than the area of 
the principal peak in the chromatogram obtained with 
solution (2) (0.5%); 

the sum of the areas of any secondary peaks is not greater than 
twice the area of the principal peak in the chromatogram 
obtained with solution ( 2 ) ( 1 %). 

Loss on drying 

When dried at 60' at a pressure not exceeding 0.7 kPa for 
3 hours, loses not more than 0.5% of its weight. Use 1 g. 

Sulfa ted ash 

Not more than CU%, Appendix IX A, 

ASSAY 

Carry out the method for liquid chromatography* 

Appendix III D, using the following solutions in methanol 

(1) 0*005% w/v of the substance being examined. 

(2) 0,005% w/v of fluorometholone BPCRS. 

(3) 0.00005% w/v each of ddtamedrane BPCRS and 
fluorometholone BPCRS. 

CHRO MATO GRAPHIC CONDITIONS 

The chromatographic conditions described under Related 

substances may be used* 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution ( 3 ), the resolution factor between the peaks due 
to ddtamedrane and fluorometholone is at least L5. 

DETERMINATION OF CONTENT 
Calculate the content of C 2 ZH 29 FO 4 from the 
chromatograms obtained and using the declared content of 
C 22 H 29 FO 4 in fluorometholone BPCRS. 

IMPURITIES 



A. 11 p, 17 a- dihy droxy- 62 -methy Ipregna-1,4-diene- 3, 20 -dione 
(dehamedranc ), 



B, 9p, 1 1 p-epoxy- 1 7ot-hydroxy-63t-methylpregna-1,4-diene- 
3 , 20 -dione (epoxymedradiene). 



1-1024 Fluorouracil 
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Fluorouracil 

(Ph< Eur, monograph 0611) 


0 



C^jFNsOa 130.1 51-21-8 

Action and use 

Pyrimidine analogue; cytotoxic. 

Preparations 

Fluorouracil Cream 
Fluorouracil Injection 

PhEi* _ 

DEFINITION 

5-Fluorop yrim idine- 2 ,4 (1 /f, 3 H) -dio:n e. 

Content 

98.5 per cent to 101.0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, slightly soluble in ethanol 
(96 per cent)* 

IDENTIFICATION 

Infrared absorption spectrophotometry ( 2.2.24 )* 

Comparison fluorouracil CRS. 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent* 

Appearance of solution 

Solution S is dear (2,2.1) and not more intensely coloured 
than reference solution BY 7 or Y? (2.2.2, Method II )* 

pH (2,2.3) 

4*5 to 5.0 for solution S* 

Impurities F and G 
Thin-layer chromatography (2*2*27), 

Tesi solution Dissolve 0.10 g of the substance to be examined 
in a mixture of equal volumes of methanol R and water R and 
dilute to 10*0 mL with the same mixture of solvents. 

Reference solution (a) Dissolve 5*0 mg of fluorouraal 
impurity F CRS in a mixture of equal volumes of methanol R 
and water R and dilute to 200*0 mL with the same mixture 
of solvents. 

Reference solution (b) Dissolve 20.0 mg of urea R (impurity G) 
in methanol R and dilute to 10*0 mL with the same solvent. 
Dilute 1.0 mL of this solution to 100*0 mL with methanol R. 
Plate TLC silica gel F 2 $ 4 plate R. 

Mobile phase methanol R, water R y ethyl acetate R 
(15:15:70 VfVtV). 

Application 10 pL. 

Development Over a path of 2/3 of the plate. 

Drying In air. 

Detection: 

— impurity? F : examine in ultraviolet light at 254 nm; 

— impurity G; spray with a mixture of 200 mL of a 10 g/L 
solution of dimethylaminobcnzaldekyde R in anhydrous 


ethanol R and 20 mL of hydrochloric acid R\ dry in an oven 
at 80 C for 3-4 min, then examine in daylight 
(impurity G produces a yellow spot and fluorouracil is 
not detected by the spray). 

System suitability The chromatogram shows 2 dearly 
separated spots after both detections* 

Limits'. 

— impurity F: any spot due to impurity F is not more intense 
than the spot in the chromatogram obtained with 
reference solution (a) (0*25 per cent); 

— impurity G: any spot due to impurity G is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.2 per cent). 

Related substances 

Liquid chromatography (2,2.29). Cany out the test protected 
from light. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50*0 mL with 
the mobile phase. Dilute 5.0 mL of this solution to 50*0 mL 
with the mobile phase. 

Reference solution (a) Dissolve 5.0 mg of fluorouracil 
impurity C CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase* 

Reference solution (h) Dilute 1.0 mL of reference solution (a) 
to 100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5,0 mg of fluorouracil 
impurity A CRS in the mobile phase and dilute to 50,0 mL 
with the mobile phase. Dilute L0 mL of the solution to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10*0 mL with the mobile phase. 

Reference solution (d) Dissolve 5.0 mg of fluorouraal 
impurity B CRS in the mobile phase and dilute to 50,0 mL 
with the mobile phase. Dilute L0 mL of the solution to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10*0 mL with the mobile phase. 

Reference solution (e) Dilute 1.0 mL of the test solution to 
100*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (J) To 1 mL of reference solution (a) add 
1 mL of the test solution and dilute to 10 mL with the 
mobile phase. 

Reference solution (g) Dissolve the contents of a vial of 
fluorouracil impurity mixture CRS (containing impurities D 
and E) in LG mL of the mobile phase* 

Column: 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography' R 
(5 pm). 

Mobile phase 6*805 g/L solution of potassium dihydrogen 
phosphate R adjusted to pH 5.7 ± 0.1 with 5 M potassium 
hydroxide * 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 266 nm. 

Injection 20 pL. 

Run time 3 times the retention time of fluorouracil. 
Identification of impurities Use the chromatogram supplied 
with fluorouracil impurity mixture CRS and the chromatogram 
obtained with reference solution (g) to identify the peaks due 
to impurities D and E. 

Relative retention With reference to fluorouracil (retention 
time = about 6 min): impurity A = about 0.5; 
impurity B - about 0*7; impurity C = about 0.9; 
impurity D = about 1.6; impurity E = about 1.9* 
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Fluoxetine Hydrochloride 1-1025 


Syswm suitability: reference solution (f): 

— resolution: minimum 2 between the peaks due to 
impurity C and fluorouiaril* 

Lmtur. 

— correction factor?, for the calculation of content* multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity D = 1.5; 
impurity E = 1*3; 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) ( 0.1 per cent); 

— impurity B : not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) ( 0.1 percent); 

— impurity C: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent); 

— impurities D, El for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) ( 0*1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (e) ( 0*10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (e) 
( 0.5 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (e) 
(0*05 per cent)* 

Heavy metals (2*4*5) 

Maximum 20 ppm. 

1*0 g complies with test G. Use a platinum crucible. Prepare 
the reference solution using 2 mL of lead standard solution 
(JO ppm Pb) if. 

Loss on drying { 2 . 232 } 

Maximum 0.5 per cent, determined on 1 *000 g by drying 
in vacuo at 80 C for 4 h. 

Sul fa ted ash (2.4* 14) 

Maximum 0*1 per cent, determined on L0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0*100 g in 80 mL of dimethylformamide R , warming 
gently* Cool and titrate with 0 * / M umbutybnmmium 
hydroxide 3 using 0*25 mL of a 10 g/L solution of thymol 
blue R in dimethyIforma?mde R as indicator. Carry out a blank 
titration* 

i mL of 0.1 Ai letTabutylammmium hydroxide is equivalent to 
13.01 mg of C 4 H 1 FN 2 O 2 . 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G. 


o 



A. pyrimidine-2,4,6( 1 //,3/f,5//)-trione (barbituric arid), 

O 

HN 



B. dthydropyrimidine-S^S^/f^triGne (isobarbituric arid or 
5-hydroxyuraril) t 



C* pyTimidine-2,4(l//,3//)-dione (uracil). 



D. 5-mcthoxypyrimidine-2,4 (1/4,3//)-dione 
(5-mcthoxyurflcil), 


o 



E* 5-chloropyrimidine-2,4(l//,3//)-d]one (5-chlorouracil), 



F. 2-ethoxy*5-fiuoropyrimidin^(l//)-one (2-ethoxy-5- 
fluorouracil), 


HjN 


X 


nh 2 


G. carbamide (urea). 


PhEt* 


Fluoxetine Hydrochloride 

(Ph. Eur> monograph 1104) 



and enantiomer , HQ 


CnHj^CIFjNO 345.8 56296*78-7 

Action and use 

Selective serotonin reuptake inhibitor, antidepressant. 

Preparations 

Fluoxetine Capsules 
Fluoxetine Oral Solution 

Ptf&r _____ 

DEFINITION 

( 3RS) -N- Methyl- 3-phe ny l- 3- [4 - 

(trifluoromethyl)phenoxyj propan-1 -amine hydrochloride* 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance)* 






1-1026 Fluoxetine Hydrochloride 
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CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Sparingly soluble in water* freely soluble in methanol, 
sparingly soluble in methylene chloride, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry' (2,2,24), 
Comparison fluoxetine hydrochloride CRS. 

B. h gives reaction (a) of chlorides (2,1,/), 

TESTS 
Solution S 

Dissolve 2.0 g in a mixture of 15 volumes of water R and 
85 volumes of methanol R, then dilute to 100.0 mL with the 
same mixture of solvents. 

Appearance of solution 

Solution S is clear (2.2J) and colourless (2.2.2, Method II )* 

pH (2.2,1) 

4.5 to 6.5. 

Dissolve 0,20 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Optical rotation (2,2, 7) 

-0,05 to + 0,05 * determined on solution S, 

Related substances 

Liquid chromatography (2,2,250- 

Test solution (a) Dissolve 55 mg of the substance to be 

examined in the mobile phare and dilute to 10.0 mL with 

the mobile phase. 

Test solution (b) Dilute 2.0 mL of test solution (a) to 
10,0 mL with the mobile phase. 

Reference solution Dissolve 22 mg of fluoxetine 
hydrochloride CRS in 10.0 mL of 0.5 M sulfuric add. Heat at 
about 85 C for 3 h. Allow to cool. The resulting solution 
contains considerable quantities of impurity' A and usually 
abo contains 4-trifluoromethylphenol. To 0,4 mL of this 
solution add 28.0 mg of fluoxetine hydrochloride CRS V about 
1 mg of fluoxetine impurity B CRS and about 1 mg of 
fluoxetine impurity C CRS * then dilute to 25.0 mL with the 
mobile phase. 

Column: 

— size: I = 0.25 m* 0 “ 4,6 mm; 

— stationary phase: octyhiiyl silica gel far chromatography R 
(5 pm). 

Mobile phase Mix 8 volumes of methanol R> 30 volumes of 
utrahydrofuran R and 62 volumes of a solution of 
tnetkylamine R prepared as follows: to 10 mL of 
metkyhmmt R> add 980 mL of water K, mix and adjust to 
pH 6.0 with phosphoric add R (about 4.5 mL) and dilute to 
1000 mL with water R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 215 nm. 

Injection 10 pL. 

Run time 3 times the retention time of fluoxetine. 
Identification of impu r it ies Use the chromatogram obtained 
with the reference solution to identify the peaks due to 
impurities A* B and C. 

Relative mention With reference to fluoxetine; 
impurity A = about 0.24; impurity B = about 0,27; 
impurity C - about 0.9, 


System suitability: reference solution: 

— retention time: fluoxetine - 10 min to 18 min; 
4-trtfluoromethylphenol: maximum 35 min; if no peak 
due to 4-irifluoromethytphcnol is observed* inject a 
0.02 per cent solution of 4-rrifluoromethylphenoi R in the 
mobile phase; 

— peak*to<’aliey ratio: minimum 11, where H p - height 
above the baseline of the peak due to impurity C and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
fluoxetine. If necessary* reduce the volume of methanol 
and increase the volume of the solution of methylamine 
in the mobile phase. 

Limit : test solution (b): 

— impurity C: not more than 0,0015 times the area of the 
principal peak (0.15 per cent). 

Limits: test solution (a): 

— impurities A, B: for each impurity, not more than 
0.0125 times the area of the principal peak in the 
chromatogram obtained with test solution (b) 

(0.25 per cent); 

— unspecified impurities: for each impurity, not more than 
0.005 times the area of the principal peak in the 
chromatogram obtained with test solution (b) 

(0.10 per cent); 

“ total: not more than 0.025 times the area of the principal 
peak in the chromatogram obtained with test solution (b) 
(0.5 per cent); 

— disregard limit : 0.0025 times the area of the principal peak 
in the chromatogram obtained with test solution (b) 

(0.05 per cent). 

Acetonitrile 

Gas chromatography (2,2.25). 

Test solution Dissolve 50 mg of the substance to be examined 
in dmethylfarmamidc R and dilute to 5,0 mL with the same 
solvent. 

Reference solution To L0 g of acetonitrile R> add 
dimcthylfarmamide R> mix and dilute to 100.0 mL with the 
same solvent. Dilute 1,0 mL of this solution to 1000.0 mL 
with dmcthylformamide R. 

Column: 

— material: fused silica; 

— size. I = 30 m, 0 - 0.53 mm; 

— stationary phase: macrogol 20 000 R (film thickness 1 pm). 
Carrier gas helium far chromatography R. 

Flow rate 10 mUmin, 

Temperature. 



Time 

(min) 

Temperature 

ro 

Column 

0-2 

35 


2 - 14 3 3 

35 + 220 


143) - 2433 

220 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection 1 pL; inject dimcthylfarmamide R as a blank. 

In the chromatogram obtained with dimethylfarmamide R> 
verify that there is no peak with the same retention time as 
acetonitrile. 
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Limit. 

— acetonitrile, not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (0.1 per cent). 

Heavy metals (2.4,8) 

Maximum 20 ppm, 

1.0 g complies with test C Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 0*5 per cent, determined on 1 *00 g. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1 *0 g + 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Test solution Dissolve 55.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
die mobile phase. Dilute 10*0 mL of this solution to 
100.0 mL with the mobile phase. 

Reference solution Dissolve 55,0 mg of fluoxetine 
hydrochloride CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. Dilute 10,0 mL of this solution to 
100,0 mL with the mobile phase. 

Detection Spectrophotometer at 227 nm, 

Retention time Fluoxetine = 10 min to 18 min; if necessary, 
adjust the volumes of methanol and of the solution of 
oriethylamme in the mobile phase. 

System suitability: reference solution: 

— symmetry factor, maximum 2.0 calculated at 10 per cent of 
the height of the peak due to fluoxetine. 

Calculate the content of CitH^CIF^NO from the declared 
content of fluoxetine hydrochloride CRS. 

IMPURITIES 

Specified impurities A f B, C. 


and enantiomer 



A. (IH5)-3-(mcthylanimo)-1 -phcnylpropan- l-ol, 

B. A r -methy 1- 3-phenyIpropan-1-amine, 



and enantiomer 


C. (3f?S) - AT-me thy 1- 3-phenyl- 3- [ 3- 
(trifluorom ethyl) phenoxy] propa n-1 -a mine. 

__ , PtiEtr 


Flupentixol Decanoate 



CsiHtiFjNaO^S 588.82 30909-S1-4 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparation 

Flupentixol Injection 

DEFINITION 

Flupenrixol Decanoate is (Z)-2-)4-[3- 
(2-arifluoromcthylthioxanthen-9-ylidene)propylIpiperazin-1 - 
yi| ethyl decanoate, It contains not less than 98.0% and not 
more than 10LO% of C 33 H 4 3 F 3 N 202 S, calculated with 
reference to the dried substance. 

CHARACTERISTICS 

A yellow, viscous oil. 

Very slightly soluble in tvaten soluble in ethanol (96 %); freely 
soluble In ether. 

IDENTIFICATION 

A. The light absorption^ Appendix II B, in the range 210 to 
350 nm of a 0.0015% w/v solution in ethanol (96%) exhibits 
two maxima at 230 nm and 264 nm. The absorbances at the 
maxima are about 0.85 and about 0.35, respectively, 

B. The infrared absorption spectrum, Appendix n A, is 
concordant with the reference spectrum of flupentixol 
decanoate (RS 154). 

TESTS 

Related substances 

Carry out the method for liquid chromatography^ 

Appendix III D, using the following solutions in acetonitrile , 
protected from light. 

(1) 0*25% w/v of the substance being examined. 

(2) 0.000625% w/v of ds -flupentixol BPCRS , 

(3) 0.000625% w/v of 2-mfluoromethylthioxanthone BPCRS. 

(4) 0.0025% w/v of trans -flupentixol decanoate 
dihydrochloride BPCRS. 

(5) 0.25% w/v of the substance being examined and 
0.000625% w/v each of cis-flupemixol BKRS , 
2-mftmmnethylthioxanthone BPCRS and 0.0025% w/v of 
trans^f upenwcol decanoate dihydrochloride BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4,6 mm) packed 
with oaadecykdyl silica gel for chromatography (5 pm) (Waters 
Symmetry CIS is suitable) 

(b) Use isocratic elution and the mobile phase described 
below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use a column temperature of 40 c . 

(c) Use a detection wavelength of 270 nm. 

(f) Inject 20 pL of each solution, 

(g) Allow the chromatography to proceed for 1.5 times the 
retention time of the principal peak. 
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MOBILE PHASE 

0.1 volume of onhophosphoric add , 25 volumes of a 
20 millimole solution of dioayl sodium sulfosuocinate (prepared 
by dissolving 8*89 g of dioctyl sodium stdfosuccimte in 500 mL 
of water> stirring for 6 to 8 hours and diluting to 1000 mL 
with water) and 75 volumes of ethanol (96%). 

The substances are eluted in the following order; 
2-trifluoromethylthioxanthone, ch-flupentixol (free alcohol) s 
flupentixol decanoate and rrarcs-ftupentixo! decanoate. 

SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (5), the peaks due to 
2-trifluoromethylthioxanthone, cfr-flupentixol, flupentixol 
decanoate and mirai-flupenrixol decanoate are clearly 
separated, 

LIMITS 

In the chromatogram obtained with solution (1); 
the area of any peak corresponding to cfr-flupentixol is not 
greater than the area of the principal peak in the 
chromatogram obtained with solution (2) (0,25 %); 
the area of any peak corresponding to 
2-trifluoromethylthioxanthone is not greater than the area of 
the principal peak in the chromatogram obtained with 
solution (3) (0*25%); 

the area of any peak corresponding to mmr-flupentixol 
decanoate dihydrochloride is not greater than the area of the 
principal peak in the chromatogram obtained with solution 
(4) (l%); 

Loss on drying 

When dried at 6CT at a pressure of 0,7 kPa for 3 horn, loses 
not more than 1.0% of its weight. Use l g. 

Sulfated ash 

Not more than 0.1 %> Appendix IX A* 

ASSAY 

Cany out Method I for non-aqueous titration> 

Appendix VIII A, using 0.2 g in 50 mL of anhydrous acetic 
acid and determining the end point potenriometrically. Each 
mL of 0.1 m perchloric acid PS is equivalent to 29,44 mg of 
C33H43F3N2O2S. 

STORAGE 

Flupentixol Decanoate should be protected from light and 
stored at a temperature below -35 , 

IMPURITIES 



A. m-flupentixol (free alcohol), 



B. 2-mfluoromethylthioxanthone, 


HaClCHaleCOO^^ 



C, mote-flupentixol decanoate. 


Flupentixol Hydrochloride 

(Flupentixol Dihydrochloride^ 

Ph Bur monograph 1693) 



and [ZJ-isomef 


„ 2HGI 


C 23 H 27 Cl 2 F3N 2 OS 507.4 2413-38-9 


Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparation 
Flupentixol Tablets 

PhEur ____ 

DEFINITION 

2- f 4~ [3- [ C HZ) -2- (trifl uorome thy 1) -9H-thioxanthen-9- 
ylideee]p ropy 1] piperarin-1 -yl] e thanol dihydrochloride. 

Content 

— flupentixol dihydrochloride: 98,0 per cent to 
101.5 per cent (dried substance), 

— (Z)-isomer: 42,0 per cent to 52.0 per cent. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very soluble in water, soluble in alcohol, practically insoluble 
in methylene chloride. 

IDENTIFICATION 

First identification A, D 
Second identification B, C> D 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison flupentixol dihydrochloride CRS . 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 20 mg of flupentixol 
dihydrochloride CRS in methanol R and dilute to 10 mL with 
the same solvent, 

Plate TLC silica gel F 2M plate R. 

Mobile phase water R, diethylamme R, methyl ethyl ketone R 
(1:4:95 VfVfV). 

Application 2 pL. 

Development Twice over a path of 15 cm. 

Drying In air. 
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Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and size to the 
principal spot in the chromatogram obtained with the 
reference solution. Doubling of the spot may be observed in 
both chromatograms. 

Detection B Spray with alcoholic solution of sulfuric add /?; heat 
at 110 C for 5 min and allow to cool; examine in ultraviolet 
light at 365 nm. 

Results B The principal spot in the chroma to^am obtained 
with the test solution is similar in position and size to the 
principal spot in die chromatogram obtained with the 
reference solution. Doubling of the spot may be observed in 
both chromatograms. 

C. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less titan 5 min). Allow to cool, add I mL 
of water 0.05 mL of phaiolphthakin solution Rl and about 
1 mL of dilute hydrochloric add R to render the solution 
colourless. Filter and add to the filtrate a freshly prepared 
mixture of OJ tnL of alizarin S solution R and 04 mL of 
zirconyl nitrate solution R. Mix, allow to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow. 
The blank is red. 

D. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution GY fi (2.2.2 1 Method IF), 

Dissolve 2.0 g of the substance to be examined in water R 
and dilute to 20 mL with the same solvent. 

pH (12.3) 

2.0 to 3.0, 

Dissolve 0,5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Related substances 

Thin-layer chromatography (2.2.27). Carry out the test 
protected from light and prepare the solutions immediately before 
use . 

Test solution (a) Dissolve 0.40 g of the substance to be 
examined in alcohol R and dilute to 20 mL with the same 
solvent. 

Test solution (b) Dilute 2.0 mL of test solution (a) to 
20.0 mL with alcohol R. 

Reference solution (a) Dilute L0 mL of test solution (b) to 
50.0 mL with alcohol R. 

Reference solution (b) Dilute 2.0 mL of reference solution (a) 
to 20,0 mL with alcohol R. 

Reference solution (c) Dissolve 10 mg of flupentixol 
impurity D CRS in alcohol i? 3 add 0.5 mL of test solution (a) 
and dilute to 20.0 mL with alcohol R. 

Plate TLC silica gel plate R. 

Mobile phase diethylamine R, toluene /?, ethyl acetate R 
(10:20:70 VtViV). 

Application 5 pL, 

Development In an unsaturated tank over a path of 10 cm. 
Drying In air. 

Detection Spray with alcoholic solution of sulfuric add R t heat at 
110 for 5 min and allow to cool; examine in ultraviolet 
light at 365 nm. Doubling of the spot due to flupentixol may 
be observed. 


System suitability' The chromatogram obtained with reference 
solution (c) shows 2 clearly separated spots. 

Limm: 

— in the chromatogram obtained with test solution (a): any 
spots, apart from the principal spot* are not more intense 
than the spot* or spots in the chromatogram obtained 
with reference solution (a) (0.2 per cent), 

— in the chromatogram obtained with test solution (b): any 
spots, apart from the principal spot, are not more intense 
than the spot or spots in the chromatogram obtained with 
reference solution (b) (0.2 per cent). 

Impurity F 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and prepare the solutions immediately before use. 

Test solution Dissolve 20.0 mg of die substance to be 
examined in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Reference solution Dissolve 10.0 mg of flupentixol 
dihydrvchloride CRS and 10.0 mg of flupentixol 
impurity F CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. Dilute 1,0 mL of the solution to 
20.0 mL with the mobile phase. 

Column: 

— size: I = 0.125 m, 0 - 4.6 mm, 

— stationary phase: octylsdyl silica gel for chromatography R 
(3 pm) 

Mobile phase Mix 10 volumes of acetonitrile 55 volumes of 
methanol R and 35 volumes of a solution containing 8.72 g/L 
of potassium dihydro gen phosphate R, 0.37 g/L of anhydrous 
disodium hydrogen phosphate R and 0.77 g/L of 
dodeeyltrimethylammomum bromide R , 

Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 270 nm. 

Infection 20 pL. 

System suitability: reference solution: 

— resolution: minimum 2.0 between the 2 nd of the peaks due 
to impurity F and the 1 st of the peaks due to flupentixol. 
Peak splitting may not always occur. 

Limit : 

— impurity F: not more than the area of the corresponding 
peak or peaks in the chromatogram obtained with the 
reference solution (0.5 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm, 

1,0 g complies with test C, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2. 232) 

Maximum 2.0 per cent, determined on 1.000 g by drying in 
an oven at 105 Q C, 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g in a platinum 
crucible. 

ASSAY 

Flupentixol dihydrochloride 

Dissolve 0.200 g in 30 mL of alcohol R. Cany out a 
potentiometric titration (2.2.20), using 0. / M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0,1 M sodium hydroxide is equivalent to 50.74 mg of 

(Z)-Isomer 

Liquid chromatography (2.2.29), 
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Test solution Dissolve 20,0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution Dissolve 20,0 mg of ftupentixd 
dihydrochloride CRS in the mobile phase and dilute to 
50.0 mL with the mobile phase. 

Column: 

— size: l - 0,25 m, 0 = 4,0 mm, 

— stationary* phase: silica gel for chromatography R (5 pm). 
Mobile phase water R, concentrated ammonia R> 2-propanol R, 
heptane R (2:4:150:850 VlVlViV). 

Flow rate 1.5 mL/min, 

Detection Spectrophotometer at 254 nm, 

Injection 20 |iL, 

System suitability: reference solution: 

— resolution: minimum 3,0 between the peaks due to 
(Z)-isomer {1“ peak) and to (£}-isomer (2 nd peak). 

Results: 

— calculate the percentage content of (2)-isomer taking into 
account the assigned content of (Z)-isomer in flupmnxol 
dihydrochloride CRS t 

— calculate the ratio of the area of the peak due to the 
(£)-isomer to the area of the peak due to the (ZHsomer: 
this ratio is 0,0 to 1,4. 

STORAGE 

Protected from light. 

IMPURITIES 



and enantiomer 



E. 2-[4-[3-[{£2)-2-(mfluoromethyl)-9//*thioxanthen-9- 
ylidene] propyl] piperazin-1 -yljcthyl acetate, 



F. 2- [ 4- [(£2)-3-[ (9J?S) -2 - (trifluoromethy l)-9H-thioxa nth en- 
9-y I] prop- 2-eny 1] pi perazin-1 -y l] c thanol, 



G. 2-(trifl uoromethy!) -9 H-ihioxan then-9-onc. 


f*E* 


Fluphenazine Decanoate 

(Ph, Bur. monograph 1014) 


A, (9RS)-9-[3-(dimcthylamino)propyl]-2-(trifluoromethyl)- 
9//-thioxanthen-9-ol, 



and (Zytsomer 



CmH^iNjOjS 591.8 5002 - 47-1 


B. K *A T -dime thy 1 -3- [ (EZ) -2-(tri ft uoromethyl)-9J7- 
thioxamhen-9-ylidene]propan-1 -amine, 



C, 1 -[3-[(£Z)-2-(trifluoromeihv1)-9//-thioxamhen-9- 
ylidene] propyl] piperazine, 


Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparation 

Fluphenazine Decanoate Injection 

Jftfir_ 

DEFINITION 

2-|4-|3-[2-(Trifluorometfayl>1 OfFphenothiaziii-10- 
y l) propyl] piperazin-1 -yl [ethyl decanoate. 

Content 

98,5 per cent to 101.5 per cent (dried substance). 



CHARACTERS 

Appearance 

Pale yellow* viscous liquid or ydlow solid. 

Solubility 

Practically insoluble in water* very soluble in ethanol and in 
methylene chloride, freely soluble in methanol. 


D, 2-[2- [4-[3- [ (EZ) i-2-i (trifluoromethy 1)-9//-thioxanthen-9- IDENTIFICATION 

y lidene] propy l] piperazi n-1 -yl] ethoxy] ethanol, First identification: B , C. 
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Second identification A > C* 

A. Dissolve 50.0 mg in methanol R and dilute to 100.0 mL 
with the same solvent. Dilute 1,0 mL to 50,0 mL with 
methanol R. Examined between 230 nm and 350 nm 
{2.2.25) > the solution show's an absorption maximum at 
260 nm and a broad absorption maximum at about 310 nm. 
The specific absorbance at the maximum at 260 nm is 
570 to 630. 

0. Infrared absorption spectrophotometry (2.2.24), 

Preparation Apply 50 pL of a 25 g/L solution in methylene 
chloride R to a disc of potassium bromide R. Dry the discs at 
60 C for I h before use. 

Comparison fluphenazine decanoate CRS. 

G. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of fluphenazine 
decanoate CRS in methanol R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 5 mg of fluphenazine 
enamaie CRS in reference solution (a) and dilute to 5 mL 
with the same solution. 

Plate TLC octadecykilyl silica gel F 2 ^\ plate R. 

Mobile phase concentrated ammonia Rl , water /?, methanol R 
(1:4:95 VfV/V). 

Application 2 |iL. 

Development Over a path of 8 cm. 

Detection Examine in ultraviolet light at 254 nm, 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the lest solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Related substances 

Liquid chromatography (2.2,29), Carry out the test protected 
from light and prepate the solutions immediately before use. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in acetonitrile R and dilute to 50.0 mL with the 
same solvent. 

Reference solution (a) Dissolve 5 mg of fluphenazine 
oaanoate CRS and 5 mg of fluphenazine enantate CRS in 
acetonitrile R and dilute to 50 mL with the same solvent. 
Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with a mixture of 5 volumes of mobile phase A 
and 95 volumes of mobile phase B, Dilute LG mL of this 
solution to 10.0 mL with a mixture of 5 volumes of mobile 
phase A and 95 volumes of mobile phase B, 

Reference solution (c) Dissolve 11.7 mg of fluphenazine 
dihydrochloride CRS and 5.0 mg of fluphenazine sulfoxide CRS 
in a mixture of 5 volumes of mater R and 95 volumes of 
acetonitrile R and dilute to 100.0 mL with the same mixture 
of solvents. Dilute 1.0 mL to 50,0 mL with a mixture of 
5 volumes of mater R and 95 volumes of acetonitrile R. 
Column: 

— size: l — 0.25 m, 0 = 4.6 mm, 

— stationary* phase: spherical octadecykilyl silica gel for 
chroma to gra p hy R (5 pm). 

Mobile phase: 

— mobile phase A: 10 g/L solution of ammonium carbonate R 
adjusted to pH 7.5 with dilute hydrochloric acid R y 


— mobile phase B: mobile phase A* acetonitrile R> methanol R 
(7.5:45:45 VfVtV), 


Time 

Mobil, ph»»e A 

Mobile phuc B 

(min) 

(percent V/V) 

(per ecu* V/V) 

0-7 

20 

80 

7-17 

200 

80 100 

17 - 80 

0 

too 


Flow rate \ .0 mL/min. 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL. 

Relative retention With reference to fluphenazine decanoate 
(retention time = about 34 min): impurity A - about 0,13; 
impurity B = about 0.33; impurity C = about 0.76; 
impurity' D - about 0,82. 

System suitability : reference solution (a): 

— resolution: minimum 6 between the peaks due to 
impurity C and impurity D. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent), 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) ( 1.0 per cent), 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) 5 

— total: not more than 2.0 per cent, 

— disregard limit for any other impurity. 0,1 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Heavy metals ( 2,4.8) 

Maximum 20 ppm. 

1.0 g complies with rest C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2.2.32) 

Maximum 1 .0 per cent, determined on 1.000 g by drying in 
an oven at 60 C at a pressure not exceeding 0.7 kPa for 3 h. 

Sulfated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0,250 g in 30 mL of glacial acetic acid R. Using 
0.05 mL of crystal violet solution R as indicator, titrate with 
0.1 M perchloric acid until the colour changes from violet to 
green, 

1 mL of 0. / M perchloric add is equivalent to 29.59 mg 
Of C 3 ^ 3 D 2 S. 

STORAGE 

Protected from light. 

IMPURITIES 



A. X = SO, R = H: fluphenazine 5-oxide, 
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B. X - $> R = H: fluphenazine, 

C. X = S> R = CQ-fGHals-CHs: fluphenazine enantate, 

D. X = Sj R - COJCH^b-CH}: fluphenazine octanoate, 

E. X = S, R = CO-[CH s ] 7-CH3; fluphenazine nonanoate, 

F. X = S, R = CO-lCHJ^-CHg: fluphenazine undecanoate, 

G-X = S 3 R = CO-tCHJ ktCH 3 : fluphenazine dodecanoate* 
__ _ _ Ph£ur 


Fluphenazine Enantate 

(Pk. Bur. monograph 1015) 



C^HjsFjNjOsS 549,7 2746-81-8 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

PhEtr _ _ - ___ 

DEFINITION 

2- [4- [3- [2~ (T ri fluor omethyl) -1 OH- phen othiazin-10- 
y 1] propyl ] piperazin-1 -yl] ethyi h eptanoate* 

Content 

98.5 per cent to 101.5 per cent (dried substance), 

CHARACTERS 

Appearance 

Pale yellow, viscous liquid or yellow solid. 

Solubility 

Practically insoluble in water, very soluble in ethanol and in 
methylene chloride, freely soluble in methanol, 

IDENTIFICATION 

First identification: B, C. 

Second identification A, C. 

A. Dissolve 50.0 mg in methanol R and dilute to 100*0 ml 
with the same solvent. Dilute 1*0 mL to 50.0 mL with 
methanol R. Examined between 230 am and 350 nm 
(2.2*25)> the solution shows an absorption maximum at 
260 nm and a broad absorption maximum at about 310 nm. 
The specific absorbance at the maximum at 260 nm is 

610 to 670* 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Apply 50 pL of a 25 g/L solution in methylene 
chloride R to a disc of potassium bromide R. Dry the discs at 
60 C for 1 h before use. 

Comparison fluphenazine enantate CRS , 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of fluphenazine 
enantate CRS in methanol R and dilute to 10 mL with the 
same solvent* 


Reference solution (b) Dissolve 5 mg of fluphenazine 
decanoate CRS in reference solution (a) and dilute to 5 mL 
with the same solution. 

Plate TLC octadecylsily! silica gel F 2 ^ plate R. 

Mobile phase concentrated ammonia Rfl mater methanol R 
(1:4:95 VIVfV). 

Application 2 jiL. 

Development Over a path of 8 cm. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a)* 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Cany out the test protected 
from light arid prepare the solutions immediately before use. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in acetonitrile R and dilute to 50*0 mL with the 
same solvent* 

Reference solution (a) Dissolve 5 mg of fluphenazine 
octanoate CRS and 5 mg of fluphenazine enantate CRS in 
acetonitrile R and dilute to 50 mL with the same solvent. 
Reference solution (b) Dilute 5,0 mL of the lest solution to 
100*0 mL with a mixture of 5 volumes of mobile phase A 
and 95 volumes of mobile phase B. Dilute I *0 mL of this 
solution to 10,0 mL with a mixture of 5 volumes of mobile 
phase A and 95 volumes of mobile phase B, 

Reference solution (c) Dissolve 5.0 mg of fluphenazine 
sulfoxide CRS in acetonitrile R and dilute to 100*0 mL with 
the same solvent. Dilute 1,0 mL to 50.0 mL with 
acetonitrile R, 

Column'. 

— size\ I = 0*25 m, 0 = 4*6 mm, 

— stationary phase : spherical octadecylsily! silica gel for 
chromatography R (5 pm)* 

Mobile phase: 

— mobile phase A : 10 g/L solution of ammonium carbonate R 
adjusted to pH 7.5 with dilute hydrochloric acid R, 

— mobile phase B: mobile phase A, acetonitrile R> methanol R 
(7*5:45:45 VfV/V) t 


Time 

Mobile phase A 

Mobile phut B 

(mini 

(ixsf Mm vm 

(per cent V/V\ 

0-7 

20 

80 

7-17 

20 ->Q 

80 ->100 

17-80 

0 

100 


Flow rate 1 *0 mL/min* 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL* 

Relative retention With reference to fluphenazine enantate 
(retention time = about 25 min): impurity A = about 0.2; 
impurity D = about LI* 

System suitability: reference solution (a): 

—- resolution: minimum 6 between the peaks due to 
fluphenazine enantate and impurity D. 
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Fluphenazine Hydrochloride 1-1033 


Limits : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent), 

— any other impurity, not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), 

— total: not more than 1.6 per cent, 

— disregard limit for any other impurity: 0.1 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0,05 per cent). 

Heavy metals ( 2.4.8) 

Maximum 20 ppm, 

l .0 g complies with rest C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,231) 

Maximum 1,0 per cent, determined on LOGO g by drying in 
an oven at 60 C C at a pressure not exceeding 0,7 kPa for 3 h. 

Sulfared ash (2.434) 

Maximum 0.1 per cent, determined on LQ g in a platinum 
crucible, 

ASSAY 

Dissolve 0.250 g in 30 mL of glacial acetic acid R. Using 
0,05 mL of crystal violet solution R as indicator titrate with 
0,1 M perchloric acid until the colour changes from violet to 
green, 

l mL of 0.1 M perchloric acid is equivalent to 27.49 mg of 

STORAGE 

Protected from light, 

IMPURITIES 



A- X = SO, R = H; fluphenazine 5-oxide, 

B. X = S, R = H; fluphenazine, 

C. X = S, R = CO-[CHJb-CH 3 : fluphenazine decanoate, 

D. X = S, R = CO~[CH 3 ] (r CH 3 : fluphenazine octanoate, 

E. X = $, R - CO-JCH^t-CH}: fluphenazine nonanoate, 

R X = S* R = CO-[CH 2 L-CH 3 : fluphenazine undecanoate, 
G- X - S, R - CO-[CH 2 ] 1( )-CH 3 : fluphenazine dodecanoate. 
__ PhEt* 


Fluphenazine Hydrochloride 

(Fluphenazine Dihydrochloride^ Ph. Ear: monograph 
0904) 



C 22 H 28 Cl 2 F 3 N 3 OS 510,4 140*56-5 

Action and use 

Dopamine receptor antagonist \ neuroleptic. 

Preparation 

Fluphenazine Tablets 

PfiEvr ___-_-_ 

DEFINITION 

2-[4-l3-[2-(Trifluoromethyl)-I0//-phenothiazin-10- 
y 1] propyl ] p iperazin -1 -y 1 ] eth anol dihydrochloride. 

Content 

98.5 per cent to 10L5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

First identification B, D 
Second identification A, C s D 

A. Ultraviolet and visible absorption spectrophotometry 
(2-2,25). 

Test solution Dissolve 50.0 mg in methanol R and dilute to 
100,0 mL with the same solvent. Dilute 2.0 mL of the 
solution to 100.0 mL with methanol R. 

Spectral range 230-350 nm. 

Absorption maxima At 260 nm and at about 310 nm (broad 
band). 

Specific absorbance at the absorption maximum at 260 nm 
630 to 700. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison fluphenazine dihydrochloride CRS. 

C. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of fluphenazine 
dihydrochloride CRS in methanol R and dilute to 10 mL with 
the same solvent. 

Reference solution (b) Dissolve 5 mg of perphenazine CRS in 
reference solution (a) and dilute to 5 mL with reference 
solution (a), 

Plate TLC octadecyMyl silica gel F 2 5 4 ptoff & 

Mobile phase concentrated ammonia Rl, toater R , methanol R 
(1:4:95 VfVlV). 

Application 2 jaL. 

Development Over 2/3 of the plate. 

Detection Examine in ultraviolet light at 254 nm. 
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System suitability, reference solution (b): 

— the chromatogram shows 2 clearly separated principal 
spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. It gives reaction (a) of chlorides (2.3.1). 

TESTS 

pH (2. 2.3) 

L9 to 2.4. 

Dissolve 0.5 g in 10 mL of mater R . 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and prepare the solution immediately before use ; 
Solution A Mix 4 mL of acetic acid R and 996 mL of a 
4,33 g/L solution of sodium octanesulfonate R. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in mobile phase A and dilute to 50,0 mL with 
mobile phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with mobile phase A. Dilute 5.0 mL of this 
solution to 25.0 mL with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
fluphenazine impurity mixture CRS (impurities A, B, C and D) 
in 5 mL of the test solution and sonicate for 1 min. 

Mix 1.0 mL of this solution and L0 mL of the test solution. 
Reference solution (c) Dissolve 5 .0 mg of fluphenazine 
sulfoxide CRS (impurity A) in mobile phase A and dilute to 
50.0 mL with mobile phase A. Dilute 1.0 mL of the solution 
to 100.0 mL with mobile phase A. 

Column: 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase: end-capped actadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A : acetic acid R, methanol R t acetonitrile R t 
solution A (0.2:15:40:45 VfViVtV 0; 

— mobile phase R: methanol R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per ceml V/V) 

(per cent V/V) 

0- 15 

100 

0 

15-55 

100 + 30 

0 + 70 

35 - 50 

30 

70 


Flow rate l ,0 mL/min. 

Detection Spectrophotometer at 260 nm and at 274 nm. 
Injection 10 pL, 

Identification of impurities Use the chromatogram supplied 
with fluphenazine impurity mixture CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B, C and D. 

Relative retention With reference to fluphenazine (retention 
time - about 19 min): impurity A = about 0.2; 
impurity B = about 0.3; impurity D = about 2.0; 
impurity C = about 2.1. 

System suitability: reference solution (b); 

— resolution at 274 nm: minimum 2.5 between the peaks due 
to impurities A and B. 


Limits'. 

— correction factors : for the calculation of content multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity B = 0.3; 
impurity C = 0.6; 

— impurity A at 274 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) ( 0.2 percent); 

— impurity' B at 274 nm: not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— impurities Q D at 260 nm: for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) ( 0.2 per cent); 

— unspecified impurities at 260 nm: for each impurity, not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference 

solution (a) ( 0.10 per cent); 

— sum of the impurities other than A and B at 260 nm and 
impurities A and B at 274 nm: not more than 1 ,0 per cent; 

— disregard limit at 260 nm: 0.25 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) {0.05 per cent). 

Heavy metals (2.4.3) 

Maximum 20 ppm. 

Solvent water R . 

1,0 g complies with test H. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 1.0 per cent, determined on 0.500 g by drying in 
an oven at 65 °C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

In order to avoid overheating during the titration, mix thoroughly 
throughout and stop the titration immediately after the end-point 
has been reached. 

Dissolve 0.220 g in a mixture of 10 mL of anhydrous formic 
add R and 40 mL of acetic anhydride R . Titrate with 
0. / M perchloric add t determining the end-point 
potentiometrically ( 2 . 2 . 20) . 

1 mL of 0.1 M perchloric add is equivalent to 25.52 mg 
of C 22 H 28 CI 2 F 3 N 3 OS. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B 3 C > D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical use) : E, F. 
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Flurazepam Monohydrochloride 1-1035 



A, 2-t4-[3-t5-oxo-2-Ctrifiuorometbyl)-10H-51 4 -phenothiazin- 
10-yl|propyl]pipcrazin-1 -yl] ethano 1 (fluphenazine 5-oxide) 5 



B* 2-[4-[3-f53^oxo-2-(trifruoromethyl)-10//-5X 6 - 
phenothiazin-10-yl] propyl Jpiperazin-1 -yl] ethanol 
(fluphenazine 5,S-dioxide), 



oh 


F. 2- [4- [3- [7- (3- (4- (2-hydroxyethyl)piperazin-1 -yl] propoxy]- 
2-(triftuoro methyl)-1O/f-phenothiazin-1Q-yl] propyl] piperazin- 
l-yl) ethano l* 

-- Pt)£ur 


Flurazepam Monohydrochloride 

(Ph Eur monograph 0905) 



C 2-[4-[3-[2',8-bis(trifluoromethy 1)-1 OH- 3* 10 
biphenothiazin-10-yl] propyl] p iperazin-1 -y 1] ech ano l> 



D, 1 G, 10 '-[piperazine-1,4-diy Ibis (propane-3* 1 -diyl)]bis[2- 
(trifluoromethyl)-1 Oif-phenothiazine], 



E. 2-[4-[3-[2-chloro-l O/Z-phenothiazin-l 0- 
yl]propyl]piperazin-l-yI]ethanol (perphenazine), 



h 3 C 




/^ch 3 


, HCI 


C 2l H 24 a 2 FN J 0 4243 


36105-20-1 


Action and use 

Benzodiazepine. 

Preparation 

Flurazepam Capsules 

PhB* _________ 

DEFINITION 

7-Chloro-l-[2-(di«hyIamino)ethyl]-5-(2-fluorophenyl)-l ,3- 
dihvdro- 2 if- 1 *4-beiKod i azepin-2-one monohyd ro ch bride. 

Content 

90.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Very soluble in water, freely soluble in alcohol. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (22.24). 
Comparison Ph. Eur: reference spectrum of flurazepam 
monohydrochloride . 

B* It gives reaction (a) of chlorides {2.3* /). 

TESTS 

pH (2.2. J) 

5.0 to 6.0* 

Dissolve 0.50 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use . 
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Test solution Dissolve 50,0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 50,0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of oxazepam R in 10 mL of acetonitrile R 
and dilute to 50.0 mL with the mobile phase. 

Colurmv. 

— size : / = 0,15 m, 0 = 4.6 mm, 

— stationary phase: base-deactivated octylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 350 volumes of acetonitrile R and 
650 volumes of a 10.5 g/L solution of potassium dihydrvgen 
phosphate R and a just to pH 6,1 with a 40 g/L solution of 
sodium hydroxide R. 

Flow rate 1,0 raL/min, 

Detection Spectrophotometer at 239 nm. 

Injection 20 jiL. 

Run time: 6 times the retention dmc of flurazepam. 

Relative retention With reference to Ourazepam (retention 
time - about 7 min): impurity C - about 1.5; 
impurity B = about 1.9; impurity A = about 2,4. 

System suitability': reference solution (b); 

— resolution : minimum of 4,5 between the peaks due to 
flurazepam and to oxazepam. 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 0.61; 
impurity C - 0.65, 

any impurity: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,1 per cent), 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,3 per cent), 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Fluorides (2.4.5) 

Maximum 500 ppm. 

0.10 g complies wiih the limit test for fluorides. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 4 h. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.350 g in a mixture of 1.0 mL of 0.1 M hydrochloric 
acid and 50 mL of alcohol R r Carry out a potentiometric 
titration (2.2.20), using 0.1 M sodium hydroxide. Read the 
volume added between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 42.43 mg of 

C 21 H 2 4 ci 2 fna 

STORAGE 

Protected from light. 


LMPUR1TIES 



A. 15-chloro~2 - [ [2-(diethylaminojethyl J amino} phenyl ] 
(2 -fiuorophenyl) methan one, 



B. R = H: 7-chloro-5-(2-fiuorophcnyl)-l 5 3-dihydro-2f/-l,4- 
b enzodiazepin-2-one, 

C. R = CHOH-CH 3 : 7-chloro-5-(2-fluoropheny])~ 1 -[(1 /?S}- 
1 -hydroxy ethyl] -1,3-dihydro-2//-1,4-ben2odiazepin-2-one. 

______ PtiB* 


Flurbiprofen 

(Ph. Eur. monograph 1519) 



and enantiomer 


5104-49-4 


Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparations 

Flurbiprofen Suppositories 
Flurbiprofen Tablets 


DEFINITION 

(2 RS) -2 - (2-F1 uorobiphenyi-4-yljpropanoic add, 

Content 

99.0 per cent to 10 L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent) and in methylene chloride. It dissolves in 
aqueous solutions of alkali hydroxides and carbonates. 

IDENTIFICATION 

First identification C, D. 

Second identification A, B, D. 

A. Melting point (2.2.14): 114 *C to 117 °C. 
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Flurbiprofen 1-1037 


B. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 0.10 g in 0.1 Ad sodium hydroxide and 
dilute to 100.0 mL with the same alkaline solution. Dilute 
L0 mL of this solution to 100.0 mL with 0.1 M sodium 
hydroxide. 

Speared range 230-350 nm. 

Absorption maximum At 247 nm. 

Specific absorbance at the absorption maximum 780 to 820. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison flurbiprofen CRS. 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 nun). Allow to cool, add 1 mL 
of water R, 0,05 mL of phenolphthakm solution RI and about 
1 mL of dilute hydrochloric acid R to render the solution 
colourless. Filter, To a freshly prepared mixture of 0.1 mL of 
alizarin S solution R and 0.1 mL of zirconyl nitrate solution R 
add L0 mL of the filtrate. Mix, allow' to stand for 5 min and 
compare the colour of the solution with that of a blank 
prepared in the same manner. The test solution is yellow and 
the blank is red. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.22, Method I). 
Dissolve L0 g in methanol R and dilute to 10 mL with the 
same solvent. 

Optical rotation ( 2.2.7) 

-0.1“ to + 0.1°. 

Dissolve 0.50 g in methanol R and dilute to 20,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile if, water R (45:55 VIV). 

Test solution Dissolve 0,20 g of the substance to be examined 
in the solvent mixture and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
50.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve 10.0 mg of flurbiprofen 
impurity A CRS in the solvent mixture and dilute to 
100,0 mL with the solvent mixture. Dilute 10.0 mL of this 
solution to 100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 10 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. Dilute 1.0 mL of this solution to 
10.0 mL with reference solution (b). 

Column'. 

— size: l - 0.15 m, 0 = 3.9 mm; 

— stationary phase ; oetadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase glacial acetic acid R, acetonitrile /?, water R 
(5:35:60 VIV/V). 

Flow rate 1 mUmin, 

Detection Spectrophotometer at 254 nm. 

Injection 10 gL. 

Run time Twice the retention time of flurbiprofen. 

System suitability: reference solution (c): 

— resolution: minimum L5 between the peaks due to 
impurity A and flurbiprofen. 


Limits: 

— impurity A\ not more than the area of the corresponding 
peak in die chromatogram obtained with reference 
solution (b) (0.5 per cent); 

— impurities B y C, D, E m . for each impurity', not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent); 

— sum of impwities other than A: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.0 per cent); 

— disregard limit : 0,1 times the area of the principal peak in 
the chromatogram obtained w ith reference solution (a) 
(0.02 per cent). 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dissolve 2,0 g in a mixture of 10 volumes of water R and 
90 volumes of methanol R and dilute to 20 mL with the same 
mixture of solvents, 12 mL of the solution complies with 
test B, Prepare the reference solution using lead standard 
solution (1 ppm Pb) obtained by diluting lead standard 
solution (100 ppm Pb) R with a mixture of 10 volumes of 
water R and 90 volumes of methanol R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying at 
60 C at a pressure not exceeding 0.7 kPa for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0,200 g in 50 mL of ethanol (96 per cent ) R. Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potcntiometrically (2.2,20). 

1 mL of 0.1 M sodium hydroxide is equivalent to 24.43 mg of 
C15H13FO2. 

IMPURITIES 

Specified impurities A, B, C, D, E 



A. R = R' = H: (2RS) -2-(biphenyl-4-yl)propanoic acid, 

B. R = CH(CH 3 )-C0 2 H 1 R' “ F: 2-(2~fluorobiphenyl-4-yl)- 
2,3-dimethylbutancdioic acid, 

C. R = GH 3 R' = F: (2RS)-2-(2-fluorobiphenyI-4-yl)-2- 
hydroxypropanoic acid, 



D. R = C0-CH 3 : 1-(2-fluorobiphenyl-4-yl)ethanone, 

E. R = C0 2 H: 2-ftuorobiphcnyI-4-carboxyIic acid. 

_____ PtoEur 
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Flurbiprofen Sodium 


H Me 



C | ,H 1 ,FNa0 2> 2H 2 0 302.3 56767-76-1 

Action and use 

Cydo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparation 

Flurbiprofen Eye Drops 

DEFINITION 

Flurbiprofen Sodium is sodium (f?S)-2-{2-fiuGrobiphenyl-4- 
yi)propionate dihydrate. It contains not less than 98,5% and 
not more than 101,5% of C 15 H l2 FNa02> calculated with 
reference to the dried substance. 

CHARACTERISTICS 
A white to creamy-white, crystalline powder. 

Sparingly soluble in water, soluble in ethanol (96%); 
practically insoluble in dkhbromethane. 

IDENTIFICATION 

A. The infrared absorption spectrum ^ Appendix II A> is 
concordant with the reference spectrum of flurbiprofen sodium 
(RS 157). 

B. Heat 0,2 g over a flame until charred and then heat at 
600 for 2 hours. The residue yields the reactions 
characteristic of sodium salts y Appendix VI. 

TESTS 

Related substances 

Carry out the method for liquid chromatography^ 

Appendix III D, using the following solutions in a mixture of 
25 volumes of water and 50 volumes of methanol. 

(t) 0.10% w/v of the substance being examined, 

(2) 0.00020% w/v of the substance being examined. 

(3) 0,00050% w/v of 2- (hiphenyl-4-yl)propionic acid BPCRS. 

(4) 0,00050% w/v of the substance being examined and 
0.00050% w/v of 2-(biphenyl-4-yl)propionic acid BPCRS. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (15 cm x 3.9 mm) packed 
with oaadecylsilyl silica gd for chromatography (5 pm) (Resolve 
5p is suitable). 

(b) Use isocratic elution and the mobile phase described below. 

(c) Use a flow rate of 1 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 254 mn. 

(f) Inject 20 pL of each solution, 

MOBILE PHASE 

5 volumes of glacial acetic acid 5 35 volumes of acetonitrile and 
60 volumes of water 
SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (4), the resolution factor between the two 
principal peaks is at least 1.5. 

LIMITS 

In the chromatogram obtained with solution (1): 
the area of any peak corresponding to 2-(biphenyl^4- 
yl)propionic add is not greater than the area of the principal 
peak in the chromatogram obtained with solution (3) (0.5%); 


the area of any other secondary peak is not greater than the 
area of the principal peak in the chromatogram obtained with 
solution (2) (0,2%); 

the sum of the areas of any secondary peaks is not greater than 
five times the area of the peak in the chromatogram obtained 
with solution (2) (1%), 

Loss on drying 

11.3% to 12,5% when determined by drying over phosphorus 
pentoxide at 60° at a pressure of 2 kPa for 18 hours. Use 1 g. 

ASSAY 

Carry out the method for liquid chromatography^ 

Appendix III D, using the following solutions in a mixture of 
25 volumes of water and 50 volumes of methanol 

(1) 0.015% w/v of the substance being examined. 

(2) 0,015% w/v of flurbiprofen sodium BPCRS. 

(3) 0.00075% w/v of the substance bdng examined and 
0,00075% w/v of 2-(biphenyl-d-yl)propionic acid BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

The chromatographic conditions described under Related 

substances may be used. 

SYSTEM SUITABILITY 

The test is not valid unless, in die chromatogram obtained 
with solution (3), the resolution factor between the cwo 
principal peaks is at least 1.5. 

DETERMINATION OF CONTENT 
Calculate the content of Ci 5 Hi 2 FNa02 in the substance 
being examined using the declared content of CijHizFNat^ 
in flurbiprofen sodium BPCRS. 

IMPURITIES 



A, 2-(biphenyl-4-y!)propionic acid. 

Fluspirilene 

(Ph. Bur. monograph 1723) 



C2 9 H 31 F 2 N 3 0 475,6 1841-19-6 

Action and use 

Antipsychotic. 

PhEur ___* 

DEFINITION 

8-[4i4-bi&(4-Huorophenyl)bucyL]-l-phenyl-1,3,8- 
triazaspiro [4,5] d ecan-4-onc. 

Content 

99,0 per cent to 103,0 per cent (dried substance). 
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Fluspirilene 1-1039 


CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
slightly soluble in ethanol (96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2.24). 

Comparison fluspirilene CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in methylene chloride R y gently evaporate to dryness 
and record new spectra using the residues, 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method II), 

Dissolve 0,25 g in 25 mLof methylene chloride R. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in dimethyIfortnamide R and dilute to 10.0 mL with 
the same solvent. 

Reference solution (a) Dissolve 5,0 mg of fluspirilene 
impurity C CRS in dimethylformamide R y add 0.5 mL of the 
test solution and dilute to 100.0 mL with 
dimethylformamide R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
20,0 mL with dimethylformamide R. Dilute 1.0 mL of this 
solution to 25.0 mL with dimethylformamide R. 

Column: 

— size: l - 0,15 m, 0 = 4.6 mm, 

— stationary phase ; octadecylsdyl silica gel for chromatography R 
(3 Mm). 

Mobile phase: 

mobile phase A: 13.6 gL solution of tetrabuiylammonium 
hydrogen sulfate R y 

— mobile phase B: acetonitrile R y 


Limits: 

— impurities A y B } C: for each impurity, not more than 
1,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent), 

-— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent), 

— total: not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.6 per cent), 

— disregard limit: 0.25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying ( 2.2,32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 for 4 h. 

S ul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g in a platinum 
crucible, 

ASSAY 

Dissolve 0.350gin50 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R, 
Titrate with 0,1 M perchloric acid , determining the end-point 
potentiometrically (2.2.20). Carry out a blank titration. 

1 mL of 0.1 M perchloric acid is equivalent to 47.56 mg 
ofC 29 H 3l F 2 N,0, 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, 



Time 

(oiio) 

Mobile phase 1 A 
(per cent V/V) 

Mobile phase B 
(per cent V/10 

0'15 

75 -> 70 

25 -> 30 

15-20 

70 

30 

20-22 

70-4 0 

30 -a 100 

22-30 

0 

100 


Flow rate L2 rnL min, 

Detection Spectrophotometer at 250 nm, 

Injection 10 pL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity C. 

Relative retention With reference to fluspirilene (retention 
time “ about 15 min): impurity A - about 0.8; 
impurity B = about 0.93; impurity C - about 0,97. 
System suitability: reference solution (a): 

— resolution: minimum 2.2 between the peaks due to 
impurity C and fluspirilene. 


A. R1 = R2 - R3 = H: 8-[(4i?S)-4-(4-fluorophenylM- 
phenyibutyl] -1-phenyl-1,3,8-triazaspiro[4.5] decan-4-one, 

B. R1 = R3 = H, R2 = F: 8-[(4J?5)-4-(2-fluorophenyl)-4- 
(4-fluorophenyl) butyl ] -1 -phenyl-1,3,8-triazaspiro [4.5] dec an- 
4-one, 

C. R1 = CH 2 OH, R2 = H, R3 = F: 8-[4,4- 

bis (4-fluorophe nyl)butyl]-3- (hydroxymethyl) -1 -phenyl-1,3,8- 
tri aza s piro [4.5] decan-4-on e. 

______ - PhEur 
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Flutamide 

(Ph, Bur, monograph 1423) 



•* * * 

* * 

* * 

***** 


C„H„F,N 2 0, 276.2 13311-84-7 

Action and use 

Aniiandrogen* 

PhEur _ 

DEFINITION 

2-Methy i-N- [4-nitro-3- (trifluonomethy I) phenyl] propanamide, 
Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Pale yellow, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
ethanol (96 per cent), practically insoluble in heptane, 

tnp: 

About 112 *C, 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Comparison flutamide CRS. 

TESTS 

Related substances 

liquid chromatography (2.2.29), 

Test solution fa) Dissolve 20.0 mg of the substance to be 
examined in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Test solution (h) Dilute 1.0 mL of test solution (a) to 
10*0 mL with the mobile phase. 

Reference solution (a) Dissolve 5*0 mg of flutamide for system 
suitability CRS (containing impurities A, B and C) in the 
mobile phase and dilute to 5.0 mL with the mobile phase* 
Reference solution ft) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10*0 mL with the mobile phase* 

Reference solution (c) Dissolve 20.0 mg of flutamide CRS in 
the mobile phase and dilute to 20*0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 10.0 mL with the 
mobile phase. 

Column: 

— sizer, l - 0.25 m, 0 = 4*0 mm; 

— stationary phase: end-capped oaadetykflyl silica gel for 
chromatography R (5 pm)* 

Mobile phase acaomtriU R, water R (50:50 VIV). 

Flow rate 0.5 mL/mm. 

Detection Spectrophotometer at 240 nm* 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Run time l *5 times the retention time of flutamide. 
Identification of impurities Use the chromatogram supplied 
with flutamide for system suitability CRS and the 


chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B and C. 

Relative retention With reference to flutamide (retention 
time = about 19 min): impurity B = about 0*5; 
impurity A = about 0*6; impurity C = about 0*7. 

System suitability, reference solution (a): 

— resolution : minimum 2*0 between the peadue to 
impurities B and A. 

Calculation of percentage contents: 

— for each impurity, use the concentration of flutamide in 
reference solution (b). 

Limits: 

— impurities A, B, C: for each impurity, maximum 
0*2 per cent; 

— unspecified impurities: for each impurity, maximum 
0*10 per cenr, 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1 *000 g by drying 
in vacuo at 60 *C for 3 h. 

Sul fated ash (2,4.14) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modification* 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of ChHiiFjNA taking 
into account the assigned content q[ flutamide CRS. 

STORAGE 

Protected from light. 

LMPURITIES 

Specified impurities A, B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify' these 
impurities for demonstration of compliance. See also 5,10. 
Control of impurities in substances for pharmaceutical use): D, E, 
F. 


HjN 



A. 4-nitro-3-(trifluoromethyl)aniline ? 



B. N- {4-nitro- 3-(trifluorom ethyIJpheny 1] acetamide. 
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Fluticasone Propionate 1-1041 


C. N- [4-nitro-3-(trifluoromethy l)pheny l] pr op a nami de, 



D. 3-(trifluoromethyl)aniline, 



CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble In water, sparingly soluble in methylene 
chloride, slighdy soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison fluticasone propionate CRS. 

TESTS 

Specific optical rotation (2.2.7) 

4- 32 to + 36 (anhydrous substance). 

Dissolve 0*25 g in methylene chloride R and dilute to 50.0 mL 
with the same solvent. 


E. 2-methy \-N- [3- (tritiuoromethy 1) phenyl] propanami de, 



F. 2-m e thy l- N- [2-nitro-5 - 
(trifluoromethyl)phenyl] propanamide. 

__ fflfur 


Fluticasone Propionate 

(Ph. Eur. monograph 1750) 



C 25 H 31 F 3 0 5 S M t 500.6 80474-14-2 

Action and use 

Glucocorticoid. 

Preparations 

Fluticasone Cream 

Fluticasone Inhalation Powder 

Fluticasone Inhalation Powder, pre-dispensed 

Fluticasone Nasal Drops 

Fluticasone Nasal Spray 

Fluticasone Ointment 

Fluticasone Pressurised Inhalation 

Fluticasone & Salmeterol Inhalation Powder, pre-dispensed 
Fluticasone & Salmeterol Pressurised Inhalation, suspension 


Related substances 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Solvent mixture Mobile phase A, mobile phase B (50:50 VfV). 
Test solution Dissolve 20 mg of the substance to be examined 
in the solvent mixture and dilute to 100.0 mL with the 
solvent mixture. 

Reference solution (a) Dissolve 1 mg of fluticasone 
impurity D CRS in the solvent mixture and dilute to 
100.0 mLwith the solvent mixture. Dilute 1.0 mL of the 
solution to 25.0 mL with the test solution. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL w T kh the solvent mixture. Dilute 1.0 mL of this 
solution to 20*0 mL with the solvent mixture. 

* Reference solution (c) Dissolve 2 mg of fluticasone propionate for 
impurity G identification CRS in the solvent mixture and 
dilute to 10.0 mL with the solvent mixture. 

Reference solution (d) Dissolve 2 mg of fluticasone propionate for 
impurity C identification CRS in the solvent mixture and dilute 
to 10.0 mL with the solvent mixture. 

Column: 

— size: l - 0.25 m, 0 “ 4.6 mm; 

— stationary phase : base-deactivated end-capped octadecykUyl 
silica gel for chromatography R (5 pm); 

— temperature: 40 °C. 

Mobile phase : 

— mobile phase A: solution containing 0,05 per cent VIV of 
phosphoric add R and 3,0 per cent VIV of methanol R in 
water i?; 

— mobile phase B: solution containing 0.05 per cent VIV of 
phosphoric add R and 3.0 per cent VIV of methanol R in 
acetonitrile R: 


Time 

(min) 

Mobile phase A 
(per cent VfV) 

Mobile phase B 
(percent V/V) 

0-2 

57 

42 

2 - 42 

57 -4 45 

43 -» 55 

42 - 62 

45 -> 10 

55 90 

62 - 7 2 

10 

90 


Ph Eur __ 

DEFINITION 

6oE,9-Difiuoro-l 7-[[(fluoromethyl)sulfanyI] carbonyl] -11 [3- 
hydroxy-16ot-methyl“3-oxoandrosta-1,4-dien-17 a-yl 
propanoate. 

Content 

97,5 per cent to 102,0 per cent (anhydrous substance). 


Flow rate I mL/min. 

Detection Spectrophotometer at 239 nm, 

Injection 50 pL, 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity D; use the chromatogram supplied with fluticasone 








1-1042 Fluticasone Propionate 


2017 


propionate for impurity G identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peak due to impurity G; use the chromatogram supplied 
with fluticasone propionate for impurity C identification CRS and 
the chromatogram obtained with reference solution (d) to 
identify the peak due to impurity C. 

Relative retention With reference to fluticasone propionate 
(retention time = about 32 min): impurity C = about 0.8; 
impurity D = about 0.95; impurity G - about 1,3. 

System suitability: reference solution (a): 

— resolution*, minimum l .5 between the peaks due to 
impurity D and fluticasone propionate. 

Limits: 

— impurities D f G : for each impurity, maximum 0.3 per cent; 
impurity C: maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0,10 per cent; 

— total: maximum 0.8 per cent; 

— reporting threshold: 0.05 per cent (reference solution (b))* 

Acetone 

Gas chromatography (2.2*28), 

Internal standard solution Dilute 0,5 mL of mrahydrofuran R 
to 1000 mL with dimeihylfamiamide R. 

Test solution Dissolve 0,50 g of the substance to be examined 
in the internal standard solution and dilute to 10,0 mL w T ith 
the internal standard solution. 

Reference solution Dilute 0.40 g of acetone R to 100.0 mL with 
the internal standard solution. Dilute LQ mLof this solution 
to 10,0 mL with the internal standard solution. 

Column: 

— material: fused silica; 

— size: l - 25 m, 0 = 0.53 mm; 

— stationary phase : cross-linked macrogd 20 000 R (film 
thickness 2 pm). 

Camer gas nitrogen for chromatography R , 

Flow rate 5,5 cnL/min, 

Temperature: 



Time 

(min) 

Temperature 

ro 

Column 

0-3.5 

60 


3*5 - 7,5 

60 4 180 


7.5 - 10.5 

180 

Injection port 


ISO 

Detector 


250 


Detection Flame ionisation. 

Injection 0.1 pL. 

Limit. 

— acetone: maximum 1,0 per cent mint 

Water ( 2.5.32 ) 

Maximum 0.5 per cent, determined on 0.100 g using the 
evaporation technique: 

— temperature: 160 C; 

— heating time: 3 min. 

ASSAY 

Liquid chromatography (2,2,29), 

Test solution Dissolve, Using sonication, 20,0 mg of the 
substance to be examined in the mobile phase and dilute to 
200.0 mL with the mobile phase* Dilute 4.0 mL of the 
solution to 10,0 mL with the mobile phase. 


Reference solution (a) Dissolve, using sonication, 20.0 mg of 
fluticasone propionate CRS in the mobile phase and dilute to 
200.0 mL with the mobile phase. 

Reference solution (b) Dilute 4.0 mL of reference solution (a) 
to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 1 mg of fluticasone 
impurity D CRS in the mobile phase and dilute to 25*0 mL 
with the mobile phase. To 1.0 mL of the solution add 
2.0 mL of reference solution (a) and dilute to 5,0 mL with 
the mobile phase. 

Column: 

— size: / = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 40 °C* 

Mobile phase Mix 15 volumes of acetonitrile R, 35 volumes of 
a 1*15 g/L solution of ammonium dihydrogen phosphate R 
adjusted to pH 3,5 and 50 volumes of methanol R> 

Flow rate 1,5 mL/irnn. 

Detection Spectrophotometer at 239 tun* 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of fluticasone propionate. 
Relative retention With reference to fluticasone propionate 
(retention time = about 6 min): impurity D = about 1.1. 
System suitability : reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
fluticasone propionate and impurity D; if necessary, 
adjust the ratio of acetonitrile to methanol in the mobile 
phase* 

Calculate the percentage content of C 3 ^H using the 

chromatogram obtained with reference solution (b) and 
taking into account the assigned content of fluticasone 
propionate CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified imp unties C 3 D> G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, B 3 
E, F, H , L 



A. 6ot,9-difluorG-l 1 (3-hydroxy-16a-mcthyl-3-oxo-] 7- 
(propanoyloxy)androsta-l ,4-diene-1 7P-carboxylic acid, 
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Flutrimazole 1-1043 



H F 



B. 6^9-difluoro-l ip4iydroxy-16a-methyl-3-oxO'17- 

(propanoyloxy)androsta-l ,4-dien-17p-carbo(thioperoxoic) 
SOacidj 



C, 6a s 9-difluoro-17-[[(fluoromediy])sulfanyl]carbonyl]-i 113- 
hydroxy- 16a-methyl-3-oxoandrosta- 1,4-dien-17a-yl 
acetatCj 



D. 6a,9-difiuoro-l 1 p-hydroxy-1 6a-methyl-l 7- 

[ (methyls ulfanyl)carboayl] -3-oxoandrosta-l ,4-dien-17a-y] 
propanoatej 



E. fia^-difluoro-l 7-[[(fluoromethyI)sulfanyl]carbonyIl- L1 (3- 
hydroxy-16a-methyl-3“Oxoandrost-4-en-17a-yi 
propanoate. 



R 6ot,9-difluorO“ 17 - [[(fluoromediyl)sulfanyljcarbonyl] -! 6a- 
methyl-3,1 l-dioxoandrosta-l,4-dien-l7a-yl propanoate. 


G, 6aj9-difluoro-I7-[[(fluoromethyl)stilfanyl]carbonyl]-! 1P- 
hydroxy-16a-methyl-3-oxoandrosta-1 >4-dien-17a-yl 6a,9- 
difluoro-1 ip,17-dihydroxy-16a“methyl-3“Oxoandrosta-l > 4- 
diene-17p-carboxvlate, 


o o 



H, 17 3 17 '-(disulfanediyldicarbonyi)bis(6a 5 9-difluoro-11 p- 
hydroxy-16a-mcthyl-3-oxoandrosta-1 3 4-dien-17a-yl) 
dipropanoate, 




L 17 } 17(tri suifanediyldicarb onyl)bis (6a, 9-di fiuoro-11 p- 
hydroxy-16a-mcthyl-3-oxoandrosta-1,4-dien-17a-yl) 
dipropanoate. 

_______ PhEur 


Flutrimazole 

(Ph. Eur: monograph 1424) 


C22H j &F2N2 



Action and use 

Antifungal. 


PhEit ______ 

DEFINITION 

(RS)- 1 - [(2-Fluorophenyl) (4-fluorophenyl)phenyImediyl] -1 H- 
imidazole. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 
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CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in 
tetrahydrofuran, soluble in methanol. 

IDENTIFICATION 

First identification B 

Second identification A, C } D 

A Melting point (2.2.14): 161 °C to 166 C 

B. Infrared absorption spectrophotometry (2,2,24), 

Preparation Discs. 

Comparison flutrimazole CRS. 

C. Thindayer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in acetone i? and dilute to 10 mL with the same sol vent. 
Reference solution (a) Dissolve 20 mg of flutrimazok CRS in 
acetone R and dilute to 10 mL with the same solvent. 

Reference solution (b) Dissolve 20 mg of flutrimazok CRS and 
10 mg of metronidazole benzoate CRS in acetone R and dilute 
to 10 mL w r kh the same solvent. 

Plate TLC silica gel F 2 ^ plate R, 

Pretreatment Heat the plate at 110 °C for 1 h. 

Mobile phase 2-propanol ethyl acetate R (10:90 V!V). 
Application 10 jiL, 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide R 
and ignite in a crucible until an almost white residue is 
obtained (usually less than 5 min). Allow to cool, add 1 mL 
of water 0.05 mL of phemlphthalein solution R1 and about 
1 mL of dilute hydrochloric acid R to render the solution 
colourless. Filter. Add 1.0 mL of the filtrate to a freshly 
prepared mixture of 0,1 mL of alizarin S solution R and 

0.1 mL of zirconyl nitrate solution R. Mix, allow to stand for 
5 min and compare the colour of the solution with that of a 
blank prepared in the same manner. The test solution is 
yellow and the blank is red, 

TESTS 
Solution S 

Dissolve 1.00 g in methanol R and dilute to 50.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension II (2.2.1) and not more intensely coloured than 
reference solution Y? (2,2.2, Method ll). 

Optical rotation (2,2.7) 

-0.05° to + 0.05% determined on solution S, 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 40.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 


Reference solution (a) Dissolve 25.0 mg of imidazole CRS 
(impurity A) in the mobile phase and dilute to 50.0 mL with 
the mobile phase. Dilute 10.0 mL of this solution to 
50.0 mL with the mobile phase. 

Reference solution (b) Dissolve 30.0 mg of flutrimazole 
impurity B CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase. 

Reference solution (c) Mix 2.0 mL of reference solution (a) 
and 2.0 mL of reference solution (b) and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (d) Dilute 10.0 mLof reference solution (c) 
to 50.0 mL with the mobile phase. 

Reference solution (e) Mix 2.0 mL of the test solution and 
10.0 mL of reference solution (c) and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (f) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10,0 mL with the mobile phase. 

Column: 

— size : l ~ 0.2 m, 0 = 4.6 mm; 

— stationary* phase: octylsilyl silica gel for chromatography R 
(5 nm). 

Mobile phase 0.03 M phosphate buffer solution pH 7.0 
acetonitrile R (40:60 V!V). 

Flow rate t .3 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL. 

Run time 2.5 times the retention time of flutrimazole. 

System suitability*: reference solution (e); 

— resolution: minimum 2.0 between the peaks due to 
impurity A (I st peak) and impurity B (2 nd peak); 
minimum L5 between the peaks due to impurity B and 
flutrimazole (3 rd peak); 

— symmetry* factors: maximum 2.0 for the peaks due to 
impurities A and B. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (0.1 per cent); 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (0.3 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (f) (0.10 per cent); 

— sum of impurities other than B: not more than 3 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (f) (0,3 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (f) 
(0.05 per cent). 

Heavy metals (2.4.S) 

Maximum 10 ppm, 

2,0 g complies with test F. Use a platinum crucible. Prepare 
the reference solution using 2 mL of lead standard solution 
(10 ppm Pb) R, 

Loss on drying (2,2,31) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C. 

Sul fated ash (2,4.14} 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 
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Fluvastatin Sodium I-1045 


ASSAY 

Dissolve 0.300 g in 50 mL of anhydrous acetic acid J?. Titrate 
with 0. t M perchloric arid, determining the end-point 
porenriometrieaily (2.2.20), 

1 mL of 0.1 M perchloric arid is equivalent to 34.64 mg 
of C22 H]gF2N2* 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspcctfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use) : C. 



A. imidazole. 


and enantiomer 


B. R = H: (RS)- 

(2- fl uoropheny 1) (4-flu orop heny l) phenyl me th an ol, 

C R = CH 3 : (RS)- 

(2-fiuor opheny 1) (4-flu orophenyl)meth oxypheny 1 methane. 
_____ PtlEut 



Fluvastatin Sodium 

(Ph. Eur. monograph 2333) 



M xH z O 

enantiomer 


C2*H2 5 FKNa0.|^H 2 0 433.5 93957-55-2 

(anhydrous substance) 


Action and use 

HMG Co~A reductase inhibitor; lipid-regulating drug. 
Preparations 
Fluvastatin Capsules 
Prolonged-release Fluvastatin Tablets 

Ph Etc_ _„______ 

DEFINITION 

Sodium (3RS' 1 55/?,6£)“7-E3-{4-fluorophenyl)-l- 
(l-methylcthy 1)-1 //-indol-2-yl] -3,5-dihydroxyhept-6-enoate. 

Content 

98.5 percent to 101.5 per cent (anhydrous substance). 

It may be anhydrous or contain a variable quantity’ of water. 


CHARACTERS 

Appearance 

White or almost white, or pale yellow or pale reddish-yellow, 
very hygroscopic, amorphous or crystalline powder. 

Solubility 

Soluble in water, freely soluble in methanol, practically 
insoluble in acetonitrile. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison fluvastatin sodium CRS< 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methanol R, evaporate to dryness on a 
steam bath, protecting the solutions from light, and dry at 
105 C for 30 min. Cool and keep in a desiccator. Record 
new spectra using the residues. 

B. 0.5 mL of solution S {see Tests) gives reaction (a) of 
sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

pH (2.2.5) 

8.0 to 10,0 for solution S. 

Related substances 

Liquid chromatography (2,2.295, Cany out the test protected 
from light. 

Test solution Dissolve 25 mg of the substance to be examined 
in 20 mL of mobile phase B and dilute to 50.0 mL with 
mobile phase A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with mobile phase A. Dilute 1.0 mL of this solution 
to 50.0 mL with mobile phase A. 

Reference solution (b) Dissolve the contents of a vial of 
fluvastatin for system suitability CR$ (containing 
impurities A, B and D) in L0 mL of a mixture of equal 
volumes of mobile phase A and mobile phase B. 

Column: 

— size: / - 0,10 m, 0 - 4.6 mm; 

— stationary phase: end-capped oaadecyMyl silica gel for 
chromatography if (3 jim); 

— temperature 1 . 40 °C. 

Mobile phase: 

— mobile phase A: to 880 mL of water R add 20 mL of a 
250 g/L solution of tetramethylarnmanium hydroxide R and 
adjust quickly to pH 7.2 with phosphoric arid R; mix with 
100 mL of a mixture of 40 volumes of acetonitrile R and 
60 volumes of methanol R ; 

—■ mobile phase B: to 80 mL of water R add 20 mL of a 
250 g/L solution of tetramethylammonium hydroxide R and 
adjust quickly to pH 7.2 with phosphoric arid R; mix with 
900 mL of a mixture of 40 volumes of acetonitrile R and 
60 volumes of methanol R ; 


Time 

Mobile phiue A 

Mobile phase B 

(min) 

(per cenr V/V) 

(per cent V/V) 

0-3 

70 

30 

3-23 

70-> 10 

30 -> 90 

23 - 23 

10 

90 


Flow rate 2,0 mUmin, 
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Detection Spectrophotometer at 305 nm and at 365 nm. 
Injection 20 |iL. 

Identification of impurities Use the chromatogram supplied 
with fiuvastatin for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A, B and D, 

Relative retention With reference to fiuvastatin (retention 
time - about 14 min): impurity A = about 1.05; 
impurity D = about LI; impurity B = about 1.6, 

System suitability Reference solution (b) at 305 nm: 

— peak-to-vaUey ratio: minimum 5 3 where H p = height above 
the baseline of the peak due to impurity A and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
fiuvastatin. 

Limits: 

— impurity A at 305 nm: not more than 4 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (a) (0,8 per cent); 

— impurity B at 305 nm: not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent); 

— impurity D at 365 nm: not more than 0.75 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) at 305 nm (0.15 per cent); 

— unspecified impurities at 305 nm: for each impurity, not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*10 per cent); 

— sum of impurities at 305 nm: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (LG per cent); 

— disregard limit at 305 nm: 0.25 rimes the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Heavy metals (2,4,8) 

Maximum 20 ppm. 

Dissolve 1.0 g in a mixture of 15 volumes of water R and 
85 volumes of methanol R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies with 
test B. Prepare the reference solution using lead standard 
solution (1 ppm Pb) obtained by diluting lead standard 
solution (100 ppm Pb) R with a mixture of 15 volumes of 
water R and 85 volumes of methanol R, For the evaluation of 
the results* filter the solutions through a membrane filter 
(nominal pore size 0,45 Mtn), 

Water (2,5,12) 

Maximum 12.0 per cent* determined on 0.200 g. 

ASSAY 

Dissolve 0,325 g in 50 mL of glacial acetic acid R. Titrate 
with 0.1 M perchloric add , determining the end-point 
potentiome trie a lly (2.2. 20). 

I mL of 0.1 M perchloric acid is equivalent to 43.35 mg of 
024^2 sFbJbJ aO^. 

STORAGE 

In an airtight container* protected from light, 

IMPURITIES 

Specified impurities A* B* D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 


(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5AO. 
Control of impurities in substances for pharmaceutical use): C, E } 
F f G. 



and enantiomer 


A. (3J?5j5f?S,6£)-7-[3-(4-fluorophenyl)-1 -(1 -methylethyl)- 
1 H-mdol-2-yl]-3,5-dihydroxyhept-6-enoie acid* 



B. 1,1-dimethylethyI (3i?j5<Sj6£D-7-[3-(4-fluorGphenyl)~f- 
(1 -m ethy lethy 1) -1 //-indol- 2-y 1] -3,5-dihydroxyhept-6-enoate 3 



C. (3R,5S,6£)-7-!l-ethyl-3-(4-fiuorophenyl)-lH-indol-2-yl]- 
3*5-dihydroxyhept-6-enoic acid, 



D. (6£)-7-[3-(4-fluorophenyl)“ 1 -(1 -methylethyl)-1 /J-indoL2- 
y 1] ~34iyd roxy-5 -oxohept-6 -enoic acid, 



E. (6if)-6-[(E)-2-[3-(4-fluorophenyl)-l-(l -methylethyl)- IH- 
indol-2 -yl] ethenyl] -4-hydr oxy- 5 * 6-dihy dro-2//-pyran-2-one* 
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Fluvoxamine Maleate 1-1047 



F. (4 By 6E) -1-[ 3-(4 -fluoropheny 1) -1 -(I -methylethy 1) -1 /J-indol- 
2 -yl] -3-hydroxyhe pta-4,6- dienoic acid, 


H 3 C ch 3 



G, 3-(4-fluorophenvI) - L( 1 -methylethyl)-l //-indolc-2- 
carbaldehyde. 

-_----- PhEur 


Fluvoxamine 

Maleate 

* * * 

* ★ 
★ ★ 

(Ph Eur monograph 

1977) 

***** 


N NH 2 

COjH 


I 

CO/H 

C lti H 25 F 3 N 2 O fi 

434.4 

61718-82-9 


Action and use 

Selective serotonin reuptake inhibitor; antidepressant. 

Preparation 

Fluvoxamine Tablets 

Ph Fir ___ 

DEFINITION 

2- [ [ 1(1 £)-5-Methoxy-l-[4- 

(trifluoromethy I) phenyl] pentyl idene ] amino] oxy ] ethanamine 
(Z)-butenedioate. 

Content 

99.0 per cent to 101,0 per cent (dried substance). 

PRODUCTION 

The production method must be evaluated to determine the 
potential for formation of aziridine. Where necessary, a 
validated test for the substance is carried out or the 
production method is validated to demonstrate acceptable 
clearance. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, freely soluble in ethanol 
(96 per cent) and in methanol 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24), 

Comparison fluvoxamine makate CRS , 


TESTS 

Related substances 

Liquid chromatography (2.2,29), Prepare the test solution 
immediately before use. 

Test solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 25 mL with the mobile 
phase. 

Referetiee solution (a) Dilute 1.0 mL of the test solution to 
10.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100 0 mL with the mobile phase. 

Reference solution (b) Dissolve the contents of a vial of 
fluvoxamine for system suitability CRS (containing 
impurities A, B, C and F) in LQ mL of the mobile phase, 
Reference solution (c) Dissolve 3,0 mg of fluvoxamine 
impurity D CRS in 5 mL of the mobile phase and dilute to 
10,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Column: 

— size, l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 370 volumes of acetonitrile Rl and 
630 volumes of a buffer solution containing 1.1 g/L of 
potassium dihydrogen phosphate R and 1.9 g/L of sodium 
pentanesulfonate R in water R , previously adjusted to pH 3.0 
with phosphoric add R. 

Flow rate 1.2 mUmin. 

Detection Spectrophotometer at 234 nm. 

Injection 20 jiL. 

Run time 6 times the retention time of fluvoxamine. 
Identification of impurities Use the chromatogram supplied 
with fluvoxamine for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A> B, C and F, 

Relative retention With reference to fluvoxamine (retention 
time - about 15 min): maleic acid - about 0.15; 
impurities F and G = about 0,5; impurity C = about 0.6; 
impurity B - about 0.8; impurity A = about 2.5; 
impurity D = about 5.4, 

System suitability: reference solution (b): 

— resolution: minimum 1,5 between the peaks due to 
impurities F and C. 

Limits: 

— impurity B\ not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent); 

— impurity C: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurity D: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.15 per cent); 

— sum of impurities F and G: not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— unspecified impurities: for each impurity> not more than die 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent); 
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— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent); disregard the peak due to maleic acid. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent ethanol (96 per cent) R. 

1.0 g complies with test B. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo at 80 "C for 2 h. 

Sulfate d ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.350 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiometricallv (2.2.20). 

1 mL of 0.1 M perchloric acid is equivalent to 43.44 mg 
of CipHjsF^N^Oe- 

IMPURITIES 

Specified impurities A, B, C, D, F, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unsperifted impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 , 
Control of impurities in substances for pharmaceutical use): £, /, 
£ 


D, 5-methoxy -1 - [4-(mfluoromethyl)phenyl] pentan-1 -one. 


E. 2-[([(]£)-1-f4™(difluoromethyl)pheny 1]-5- 
methoxyp e ntylidene] amino] oxy] ethan amine, 


F. JV-[2-[[[(l£)-5-methoxy“l-[4- 

(trifl uora methyl )phenyl]pentylidene] amino] oxy] ethyl] ethane- 
1,2-diamine. 


G + ( 5jE)- 5- [ (2-aminoethoxy)imino] -5- [4- 
(trifluoromethyl) phenyl] pentan-1 -ol. 






A. 2-[[[(lJS)-l-[4- 

(trifl uoromethy I) ph e ny 1] penty li dene ] amino] oxy] etha namine, 


L (E) -N- (5 -methoxy-1 - [4- 

(trifiuo ro m ethy l)p he nyl] pentylidene] hydroxy lamine. 



B. 2-[[[(l^)-5-methoxy r -l-(4- 

(trifluo romethyi) phenyl] p e ntylide ne] amino] oxy] ethanam ine. 


J. 2-[ [[(1 £)-2-phenyU 1 - [4- 

(trifluoromethy l) phe nyl] ethy li de ne] amino] oxy] ethan amine. 

_ Pn&jr 






C• (2 RS) -2- [ [2- [ [ [ (1 £}-5-me thoxy-1 - [4- (trifl u orom ethyl) 
phenyl] pentylidene] amino]oxy] ethyl] amino]butanedioic acid, 
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Folic Acid 

(Ph . Eur. monograph 0067) 



C l9 H 19 N 7 0 6 441.4 59-30-3 

Action and use 

Vitamin B component. 

Preparations 
Folic Add Injection 
Folic Add Tablets 

Ferrous Fumarate and Folic Acid Tablets 

PftEir _ 

DEFINITION 

(25)-2-[[4-[[(2-Amino-4-oxcK 1 > 4-Hdihydropteridin-6- 
vI) methyl] a mino]foenzoyl] amino ] pen tanedioi c a rid. 

Content 

96.0 percent to 102,0 percent (anhydrous substance). 

CHARACTERS 

Appearance 

Yellowish or orange, crystalline powder. 

Solubility 

Practically insoluble in water and in most organic solvents. 

It dissolves in dilute acids and in alkaline solutions. 

IDENTIFICATION 

First identification A, B 
Second identification A> C 

A. Specific optical rotation (227): + 18 to + 22 (anhydrous 
substance). 

Dissolve 0.25 g in #./ Af sodium hydroxide and dilute to 
25.0 mL with the same solvent. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a), 

C. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 50 mg of the substance to be examined 
in a mixture of 2 volumes of concejitrated ammonia R and 
9 volumes of methanol R and dilute to 100 mL with the same 
mixture of solvents. 

Reference solution Dissolve 50 mg of folic acid CRS in a 
mixture of 2 volumes of concentrated ammonia R and 
9 volumes of methanol R and dilute to 100 mL with the same 
mixture of solvents. 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia /?* ptvpanol /?, ethanol 
(96 percent) R (20:20:60 ViVIV). 

Application 2 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 365 nm. 


Results The principal spot in die chromatogram obtained with 
the test solution is similar in position, fluorescence and size 
to the principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in 3 mL of a 28.6 g/L solution of sodium 
carbonate R and dilute to 100,0 mL with the mobile phase. 
Dilute 2.0 mL of this solution to 10,0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 0.100 g of folk acid CRS in 
5 mL of a 28.6 g/L solution of sodium carbonate R and dilute 
to 100,0 mL with the mobile phase. Dilute 2.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) To 20 mg of folk acid impurity D CRS 
add 5 mL of a 28.6 g/L solution of sodium carbonate R, dilute 
to 100.0 mL with the same solution and mix until completely 
dissolved. Mix 1.0 mL of this solution with 1.0 mL of 
reference solution (a) and dilute to 100.0 mLwith the 
mobile phase. 

Reference solution (c) Dilute 2.0 mL of the test solution to 
20.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (d) Dissolve 10.0 mg of folk acid 
impurity A CRS in 1 mL of a 28.6 g/L solution of sodium 
carbonate R and dilute to 100.0 mL with the mobile phase. 
Dilute LG mL of this solution to 100,0 mL with the mobile 
phase. 

Reference solution (e) To 12.0 mg of folic acid impurity' D CRS 
add l mLofa28.6 gL solution of sodium carbonate R> dilute 
to 100.0 mL with the same solution and mix until completely 
dissolved. Dilute 1.0 mL of this solution to 100.0 mL with 
the mobile phase. 

Column: 

— size: l = 0.25 m, 0 = 4.0 mm: 

— stationary phase: spherical octyMyl silica gel for 
chromatography R (5 pm) with a specific surface area of 
350 m 2 /g, a pore size of 10 nm and a carbon loading of 
12,5 per cent. 

Mobile phase Mix 12 volumes of methanol R and 88 volumes 
of a solution containing 11.16 g/L of potassium dihydrogen 
phosphate R and 5.50 g/L of dipotassium hydrogen phosphate R. 
Flow rate 0.6 mL/mm. 

Detection Spectrophotometer at 280 nm. 

Injection 5 pL of the test solution and reference solutions (b) s 
(c), (d) and (e). 

Run time 3 times the retention time of folic add. 

Relative retention With reference to folic add (retention 
time = about 8.5 min): impurity A - about 0.5; 
impurity B = about 0.6; impurity C = about 0.9; 
impurity' E = about 1,27; impurity D = about 1.33; 
impurity F = about 2.2. 

System suitability : reference solution (b): 

— resolution: minimum 4,0 between the peaks due to folic 
add and impurity D. 

Limits: 

— impurity D\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (e) 
(0.6 per cent); 
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— impurity A : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.5 per cent); 

— any other impurity: not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) (0,5 per cent); 

— total of other impurities: not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent); 

— disregard limit: 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Water (2.5J2) 

5.0 per cent to 8.5 per cent, determined on 0.150 g, 

Sul fated ash {2A. 14) 

Maximum 0.2 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 

related substances with the following modification. 

Injection Test solution and reference solution (a), 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C 3 D, E, F 



A. (2«$}-2-[(4-aminobenzoyl)amino]penianedioic add 
(IV- (4-amino benzoyl) -L-glutamic add), 


o 




E. (25) -2- [ [4- [bi s [ (2-a mino-4-oxo-1,4-dihy drop teridin-6- 
yl) methyl] amino] benzoyl ] amino] p en tanedioic ad d 
(6-pterinylfolic acid). 


o 



F. 2-amino-7“(chloromethyI)pte ri din-4 (1 H) -one. 

_________ PhEur 


Follitropin 




+ * * 

* * 

* it 

* * 

(Ph. Eur. monograph 2285) 



*** 

a-subunil 





APDVQDCPEC 

TKJENPFFSQ 

FGAFILQCMG 

CCFSRAYPTP 

40 

LftSKKTMLVQ 

KNVTSESTCC 

VAKSYNRVTV 

MGGFKVENHT 

80 

ACHCSTCVYH 

KS 



92 

^-subunit 





V5CBLTMXTI 

AIEKEECRFC 

ISINTTWCAG 

YCYTRDLVYK 

40* 

DPARPKIQKT 

CTFKELVYET 

VRVPGCAHHA 

DSLYTYPVAT 

80* 

OCHCGKCDSD 

STDCTVRGLG 

PSYCSFGEMK 

E 

111* 


glycosylation si Los: 

Asn-52, Asn-78. Asu~7*. Asti-24* 

disulfide bridges: 

7-31, 10-fi0. 28-82 T 32-84, 59-87, 3*-5! *. 17 *-66*. 20*404*, 
28*-£2*. 32*-E4*, 87*-94* 


B. 2,5,6-triaminopyrimidin-4 (1 H) -one, 


O 



o h co 2 h 


C. (2S)“2-[ [4-[[(2-amino-4-oxo-1,4-dihydropteridin~7- 
yl) methyl] a mine] benzoyl] amino] pemanedioic add (isofolic 
add) 3 



D. 4-[[(2-amino-4-oxo-1,4-dihydropteridm-6- 
yl)methyl]amino]benzoic acid (pteroic acid), 


M t approx, 30 000 - 40 000 

Action and use 

Recombinant human follicle stimulating hormone* treatment 
of female infertility, 

PhFir ______ 

DEFINITION 

Freeze-dried preparation of a heterodimeric glycoprotein 
having the structure of human follicle-stimulating hormone 
(FSH). It consists of 2 subunits: a 92-amino-acid s-chain 
common to other glycoprotein hormones and a spedfic 
111-amino-add p-chain. 

Potency 

9000 IU to 17 000 IU per milligram of protein. 

PRODUCTION 

Follitropin is produced in mammalian cells by a method 
based on recombinant DNA (rDNA) technology. 

Follitropin complies with the following requirements. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell- and vector-derived DNA 

The limit is approved by the competent authority 1 . 
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CHARACTERS 

Appearance 

White or almost white powder. 

IDENTIFICATION 

A. It complies with the requirements described under Assay. 

B. Isoelectric focusing (2.2.54), 

Test solution Dissolve the substance to be examined in water R 
to obtain a concentration of about 2 then desalt and 

concentrate using a suitably validated procedure, 

Reconstitute the recovered material in water R to obtain a 
concentration of 5 mg/mL, 

Reference solution Desalt and concentrate follitropin CRS using 
a suitably validated procedure. Reconstitute the recovered 
material in water R to obtain a concentration of 5 mg/mL. 
Focusing'. 

— pH gradient: a combination of ampholytes and 
electrode buffers giving a functional separation in the 
isoelectric point (pi) range of 3.5~5.5 is selected, as 
defined by the system suitability criteria; where pre¬ 
cast gels are employed, proprietary electrode solutions 
may be used in conjunction; otherwise, suitable dilute 
mineral or organic acids and bases are employed at 
pH levels respectively lower and higher than the 
functional range of the ampholytes; 

— catholyte: 20.0 g/L solution of glycine R; 

— analyte: solution containing 3.4 g/L of aspartic add R 
and 3.6 g/L of glutamic add R, adjusted to pH 2.8-3. 8 ; 

— application'. 10 jjlL. 

Detection: as described in 2:2.54. 

System suitability. 

— in the electiopherogram obtained with the reference 
solution, the number of bands seen in the pi region 
3. 5-5.5 corresponds to that shown in the 
electropherogram supplied with follitropin CRS ; 

the distribution of bands in the pi region 3,5-5.5 is 
qualitatively similar to that shown in the 
electropherogram supplied with follitropin CRS. 

Results Examine the electropherogram obtained with the test 
solution; identify the bands observed by comparison with the 
electropherogram obtained with the reference solution; 
the pattern of bands is qualitatively similar to that seen with 
the reference solution. 

C. Examine the chromatograms obtained in the test for 
follitropin oligomers. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

D. Peptide mapping (2.Z55). 

SEPARATION OF THE a- AND p-SUBUNITS Liquid 
chromatography (2.2.29)* 

Test solution Dissolve the substance to be examined in mobile 
phase A to obtain a concentration of about 0.4 mg/mL, 
Reference solution Dilute follitropin for peptide mapping and 
glycan analysis CRS with mobile phase A to obtain a 
concentration of about 0.4 mg/mL. 

Precolumn: 

— size, / = 0.012 m,0 = 4.6 mm; 

— stationary phase ; butylsilyl silica gel for chromatography R 
(5 pm). 

Column : 

— size. I - 0.25 m, 0 = 4.6 mm; 


— stationary phase: butylsilyl silica gel for chromatography R 
(5 pm) with a pore size of 30 nm. 

Mobile phase: 

— mobile phase A: dilute 1 mL of trifluoroacetic add R to 
1 L with water for chromatography R] 

— mobile phase B: trifluoroacetic add R, water for 
chromatography R, acetonitrile R (0.9:50:950 ViVlV) 7 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0 - 2 

LOO 

0 

2 - 8 

100 4 76 

0 4 24 

8 - 17 

76 

24 

17 - 36 

76 4 70 

24 4 30 

36-41 

70 4 25 

30 4 75 

41 * 46 

25 

75 

46-47 

15 4 LOO 

75 4 0 

47 - 57 

L00 

0 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 226 nm. 

Injection 800 pL. 

Retention time p-subunit = about 14 min; ct-subunit = about 
30 min. 

Collect the fractions containing the 2 - and p-subunits and 
freeze-dry them. 

REDUCTION, MODIFICATION AND DESALTING OF 
THE PURIFIED SUBUNITS 

Reduction and modification 

Solution A Dilute 10 pL of mbutylphosphine R to 2 mL with 
propanol R , Saturate with nitrogen. 

Solution B Dilute 20 pL of 4-vinylpyridine R to 200 pL with 
propanol R, Saturate with nitrogen. 

Test solutions Dissolve each of the a- and p-subunit fractions 
obtained from the test solution in the previous step in 
300 pL of guamdine-ms(hydroxymethyl)amimmetham-EDTA 
buffer solution pH 8.5 R and incubate at 37 C for 60 min in a 
thermostatically controlled water-bath. Add J 00 pL of 
solution A* mix and saturate with nitrogen. Incubate at 
37 C C for 90 min. Add 10 pL of solution B, mix and saturate 
with nitrogen. Incubate at 37 °C for 45 min. Add 100 pL of 
a 10 per cent VIV solution of trifluoroacetic add R and mix. 
Reference solutions Prepare at the same time and in the same 
manner as for the test solutions but using the ot- and 
P-subunit fractions obtained from the reference solution in 
the previous step. 

Desalting 

Dilute the 3 - and jLsubunit test and reference solutions to 
840 pL with mobile phase A. 

Column: 

— size : / = 0,02 m, 0 = 4.6 mm; 

— stationary phase: butylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: dilute 1 mL of trifluoroacetic acid R to 
I L with water for chromatography R; 

— mobile phase B: trifluoroacetic add R> water for 
chromatography R, acetonitrile R (1:300:700 VIVIV)\ 
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Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase fl 
(per rent V/V) 

0-7 

m 

0 

7-27 

LOO *0 

Q* LOO 

27 - 27.01 

0* 100 

100*0 

27.01 - 32 

100 

0 


Flmv rate 1.0 mLrmn. 

Detection Spectrophotometer at 226 nm. 

Injection 800 \xh. 

For each solution the chromatogram shows a principal peak 
due to the monovinylpyridine-modified subunit and several 
minor peaks due to the da- and oligovinylpyridine-modified 
subunits. Only the fraction containing the monovinylpyridine- 
modified subunit is used for digestion in the following step. 
Retention time ^subunit solution: monovinylpyridine-modified 
a-subunit = about 15 min; ft-subunit solution: 
monovinylpyridine-modified p-subunit = about 16 min. 
Collect the fractions containing the monovinylpyridine- 
modified subunits and freeze-dry them. 

SELECTIVE CLEAVAGE OF THE PEPTIDE BONDS 
Solution C (8 M urea solution). Dissolve 480 g of urea R in 
600 mL of water for chromatography R and dilute to 1 L with 
the same solvent. Add about 3-5 g of mixed-bed resin and 
stir for about 1 h. Filter through a glass filter before use. 
Solution D Dissolve 15.8 g of ammonium hydrogen carbonate R 
and 83 g of sodium edeiam R in 800 mL of water for 
chromatography R. Adjust to pH 7.8 (2.2.3) with an 80 g/L 
solution of sodium hydroxide R and dilute to 1 L with water for 
chromatography R> 

Test solutions Dissolve each of the modified ot- and |3-subunks 
obtained from the test solutions in the previous step in 
42,5 pL of solution C and incubate at room temperature for 
30 min. Add 42.5 pL of solution D and mix. To 42.5 pL of 
these solutions add 35 pL of a solution containing about 
23 mU/pL of endoproteinase Lys-C and mix. Incubate at 
37 C for 4 h, then add 35 pL of the same endoproteinase 
Lys-C solution and mix. Incubate at 37 C C overnight, then 
dilute to 420 pL with mobile phase A, 

Reference solutions Prepare at the same time and in the same 
manner as for the test solutions but using the fractions 
obtained from the reference solutions in the previous step. 
CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2.2.29). 

Precolumn: 

— size: l - 0.02 m,0 = 4,6 mm; 

— stationary phase: octadecyMyl silica gel for 
chromatography R (5 pm). 

Column: 

— size: / = 0.25 m, 0 = 4.6 mm; 

— stationary phase: oaadecylsilyl silica gel for 
chromatography R (5 pm) with a pore size of 30 nm. 

Mobile phase: 

— mobile phase A: dilute I mL of mfiuoroacetic add R to 
1 L with water for chromatography /?; 

-— mobile phase B: mfiuoroacetic add R, water for 

chromatography /?* acetonitrile R (1:300:700 VlVfV)\ 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

0-7 

100 

0 

7-77 

100*30 

0* 70 

77-82 

30* 0 

70* LOG 

82 - 87 

0 

100 

87 * 92 

0 * LOO 

100 *0 

92 * 107 

100 

0 


Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 400 |±L. 

System suitability: 
z-subunit: 

— the chromatogram obtained with the reference 
solution is qualitatively similar to the chromatogram of 
follitropin ot-subumt digest supplied with follitropin for 
peptide mapping and glycan analysis CRS; both 
chromatograms show peaks due to the L4 ? L6, L3, L5 
and LI-2/Ll fragments; 

— retention times obtained with the test and reference 
solutions differ by not more than 5 per cent for 
fragments L4, L6 and L3* not more than 3 per cent 
for fragment L5 and not more than 2 per cent for 
fragments L1-2/L1; 

fi-subunir. 

— the chromatogram obtained with the reference 
solution is qualitatively similar to the chromatogram of 
follitropin (3-subunit digest supplied with follitropin for 
peptide mapping and glycan analysis CRS\ both 
chromatograms show peaks due to the L5> L7, L6 3 
and LI-4 fragments; 

— retention rimes obtained with the test and reference 
solutions differ by not more than 5 per cent for 
fragment L5 3 not more than 2 per cent for fragments 
L7 and L6 and not more than 1 per cent for 
fragments Li-4, 

Results For each subunit* the profile of the chromatogram 
obtained with the test solution is similar to that of the 
chromatogram obtained with the corresponding reference 
solution. 

E. Glycan analysis (2.2.59), Carry out either method A or 
method B, 

METHOD A 

PROTEIN DENATURATION 

Test solution Dissolve 500 pg of the substance to be examined 
in 60 pL of 0 .05 M phosphate buffer solution pH 7.5 R. 

Add 6 pL of a 10 mg/mL solution of sodium dodecyl sulfate R 
and 35 pL of a 1 per cent VIV solution of 2- 
mercaptoetkand R . Mix using a vortex mixer* centrifuge and 
incubate at 37 °C for 15 min. 

Reference solution Freeze dry a sample of follitropin for peptide 
mapping and glycan analysis CRS that contains 500 pg of 
follitropin. Dissolve in 60 pL of 0.05 M phosphate buffer 
solution pH 7,5 R and continue as for the test solution. 
SELECTIVE RELEASE OF THE GLYCANS 
Test solution To the test solution obtained in the previous step 
add 0,75 pL of octylphenyl-polyethytene glycol and mix 
using a vortex mixer. Add 25 mU of peptide N-gfycosidase 
F R !, mix using a vortex mixer and centrifuge. Incubate at 
37 °C for 24 b. Remove the protein fraction using a suitablej 
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validated procedure. The following method has been found 
to be appropriate. Add 600 pL of anhydrous ethanol R, 
previously cooled at - 20 for 45 min. Mix using a vortex 
mixer and centrifuge. Precipitate the proteins at - 20 °C for 
15 min* then centrifuge at 10 600 g at 4 C for 5 min . 
Transfer the supernatant to a separate tube and evaporate 
the ethanol for 15 min. Add 1 rnL of particle-free water R and 
resume evaporating until the remaining volume is about 
5OQ-8G0 pL* then freeze-dry. 

Label the liberated glycans contained in the sample with 
2-aminobenzamide. The procedure employs a combination of 
reagents optimised and validated for the efficient labelling of 
glycans* and for the subsequent extraction and recovery of 
the labelled glycans from the reaction* Recover the sample in 
1.5 mL of particle-free water R. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using the reference 
solution obtained in the previous step, 
CHROMATOGRAPHIC SEPARATION 
Liqu id chromatography (2* 2* 2 9) * 

Column: 

— size: I = 0*075 m s 0 = 7.5 mm; 

— stationary! phase: weak anion-exchange resin R (10 pm); 

— temperature: 50 °C* 

Mobile phase : 

— mobile phase A: acetonitrile R; 

— mobile phase B: 0,5 M ammonium acetate buffer solution 
pH 4,5 R; filter through a membrane filter (nominal 
pore size 0,22 pm); 

— mobile phase C: panicle-free water R; 


Time 

(min) 

Mobile phase A 
(percent WV) 

Mobile phase B 
(percent WV) 

MobiJe phate C 
(percent V/V) 

0-5 

20 

0 

BO 

5-21 

20 

044 

80 4 76 

21 - 61 

20 

4 4 25 

76 4 55 

61-62 

20 

25 4 50 

55 4 30 

62-71 

20 

SO 

30 

71 * 72 

20 

50 4 Q 

30 4 80 

72 - 117 

20 

0 

60 


Flow rate 0.4 mL/min. 

Detection Fluorimeter at 330 nm for excitation and at 420 nm 

for emission* 

Injection 50 pL, 

System suitability: reference solution: 

— the chromatogram obtained is qualitatively similar to 
the chromatogram supplied with follitropin for peptide 
mapping and gtycan analysis CRS\ 

— by comparison with the chromatogram supplied with 
follitropin for peptide mapping and glycan analysis CRS t 
identify the peaks due to neutral* mono-* di-* tri- and 
tetra-sialylated forms; determine the area of each peak 
and express it as a percentage of the total; calculate 
the Z number using the following expression: 

(A 0 x 0) + (Ai x 1) + (A 2 x 2) + (A 3 x 3) + (A* x 4} 

Ai , = peak area percentage due to the neutral form; 

A | = peak area percentage due to the mono-sialylated 

form; 


A 2 - peak area percentage due to the di-si alyl ated form; 

A ^ - peak area percentage due to the tri-sialylated form; 

A 4 = peak area percentage due to the tetra-sialylated 

form. 

The Z number obtained for the reference solution is 
in the range 177-233, 

Examine the chromatogram obtained with the test solution 
and calculate the Z number as described above . 

RestdtZ- 177-233* 

METHOD B 

PROTEIN DENATURATION 

Solution A To L952 g of 2-[N-morpholine] ethanesidfonk acid R 
and 57,32 g of guanidine hydrochloride R, add l mL of a 
15-4 g/L solution of dtthwthmtol R, 10 mL of an 18.61 g/L 
solution of sodium edetate R and 20 mL of water for 
chromatography R. Maintain in a water-bath at about 37 
for I min to dissolve the components. Adjust to pH 8.1 
(2.2* J) with an 80 g/L solution of sodium hydroxide R and 
dilute to 100*0 mL with water for chromatography R. Mix. 
Solution B Dissolve 37 mg of iodoacetamide R in 1 mL of 
water for chromatography R and mix. Protect from light. 
Solution C Dissolve 26.7 g of disodium hydrogen phosphate 
dihydrate R and 1 1,2 g of sodium edetate R in 3 L of water for 
chromatography R and mix, Adjust to pH 7.5 (2.2.3) with a 
40 g/L solution of sodium hydroxide R. 

Test solution Dissolve 1 mg of the substance to be examined 
in 0.2 mL of solution A and incubate in a water-bath at 
37 ± 1 *C for 2 h. Add 20 pL of freshly prepared 
solution B* mix and incubate at 37 i 1 r C for a further 2 h* 
protected from light. Add 10 pL of 2-mercaptoethano! R and 
mix. Dialyse against l L of solution C* Add 200 pL of 
solution C and mix. Determine the protein content of the 
solution. 

Reference solution (a) To a volume of follitropin for peptide 
mapping and glycan analysis CRS that contains 1 mg of 
follitropin* add 0*2 mL of solution A. Incubate in a water- 
bath at 37 ± 1 C for 2 h. Continue as for the test solution. 
Determine the protein concent of the solution. 

Reference solution (b) Prepare at the same time and in the 
same manner as for the test solution but using fetuin instead 
of the substance to be examined. Determine the protein 
content of the solution* 

SELECTIVE RELEASE OF THE GLYCANS 

Test solution Dilute the test solution obtained in the previous 

step with solution C to obtain a concentration of l, 1 g/L. 

Add 1 U of peptide N-glycosidase F R to 500 pg of the 
solution* mix and incubate at 37 i 1 *C for 24 h* Place the 
solution in ice. Precipitate the protein and salts with 
3 volumes of ice-cold anhydrous ethanol R and allow to stand 
in ice for 10 min. Centrifuge at 16 000 g for about 5 min 
and transfer the supernatant to a separate tube. Add 3 pL of 
a 1 pg/pL solution of maltotnose R y then freeze-dr> r . Dissolve 
in 100 pL of water for chromatography R. 

Reference solution (a) Prepare in the same manner as for the 
test solution but using the reference solution obtained with 
follitropin for peptide mapping and glycan analysis CRS in the 
previous step. 

Reference solution (b) Prepare in the same manner as for the 
test solution but using the reference solution obtained with 
fetuin in the previous step. 

CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2,2.29). 
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Precolumn: 

— size: I - 0.05 m, 0 = 4.0 mm; 

— stationary phase: strongly basic anion+exchange resin for 
chromatography R; 

Column: 

— size: l = 0.25 m, 0 - 4.0 mm; 

— stationary phase: strongly basic anion-exchange resin for 
chromatography R* 

Mobile phase: 

—■ mobile phase A: 20 g/L solution of sodium hydroxide R; 
maintain under helium; 

— mobile phase B: water for chromatography R; maintain 
under helium; 

— mobile phase C: dissolve 41 g of anhydrous sodium 
acetate R in 800 mL of water for chromatography R, 
dilute to I L with the same solvent, then mix; filter 
through a membrane filter (nominal pore size 
0.45 pm); maintain under helium. 


Time 

{min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(per cent V/V) 

0-G.2 

20 

m 

0 

0,2 - 94.0 

20 

ao -> 34 

0 446 

94.0 - 97.0 

20 

34 

46 

97,0 - 97.! 

20 

34 4 B0 

46 + 0 

97.1 -115.0 

20 

80 

0 


Flow rate 1,0 mUmin. 

Detection Pulsed amperometric detector or equivalent with a 
gold indicator electrode, a silver-silver chloride reference 
electrode; and a stainless steel auxiliary electrode which is the 
cell body, held at respectively 4 0.05 V detection, + 0.75 V 
oxidation and -0.80 V reduction potentials, with pulse 
durations according to the instrument used. 

Injection 45 pL. 

System suitability: 

— the chromatogram obtained with reference 
solution (b) is qualitatively similar to the 
chromatogram for fetuin supplied with follitropin for 
peptide mapping and glycan analysis CRS ; 

— the chromatograms obtained with the test solution and 
reference solution (a) are qualitatively similar to the 
chromatogram supplied with follitropin for peptide 
mapping and glycan analysis CRS; 

— by comparison with the chromatogram supplied with 
follitropin for peptide mapping <tnd glycan analysis CRS , 
identify the peaks due to neutral, mono-, di-, tri- and 
tetra-sialylated forms in the chromatogram obtained 
with reference solution (b); determine the area of each 
peak and express it as a percentage of the total; 
calculate the Z number using the following expression: 

(Aq x 0) -f (Ai x 1) + (A 2 x 2} 4- (As x 3) + (A* x 4) 

A$ = peak area percentage due to the neutral form; 

A | = peak area percentage due to the mono-sialylated 

form; 

Aj - peak area percentage due to the di-sialylated form; 

Ay = peak area percentage due to the tri-sialylated form; 

A 4 == peak area percentage due to the tetra-sialylated 

form. 

The Z number obtained for reference solution (b) is in 
the range 290-325. 


Examine the chromatogram obtained with the test solution 
and calculate tile Z number as described above. 

Result Z = 178 - 274 . 

TESTS 

Foil!tropin oligomers 

Size-exclusion chromatography (2.230)* Use the 
normalisation procedure. 

Solution A Dissolve 118 mg of sodium dihydrogen phosphate /?, 
1.65 g of disodium hydrogen phosphate dihydrate R and 50.0 g 
of mw R in 40 mL of water for chromatography R and 
dilute to 100.0 mL with the same solvent. 

Solution B Dissolve 2.0 mg of bovine albumin R in 30 mL of 
solution A. 

Test solution Dissolve the substance to be examined in 
solution A to obtain a concentration of 0.25 mg/mL 
Reference solution Dilute follitropin CRS with solution A to 
obtain a concentration of 0.5 mg/mL and mix equal volumes 
of this solution and solution B to obtain a concentration of 
0.25 mg/mL. 

Column: 

— size: l - 0.3 m,0- 7.8 mm; 

— stationary phase: hydrophilic silica gel for chromatography R, 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 10 000 to 500 000 
(5 pm). 

Mobile phase Dissolve 28.4 g of anhydrous sodium sulfate R in 
2 L of 0.1 M phosphate buffer solution pH 6.7 R and filter 
through a membrane filter (nominal pore size 0.45 pm). 

Flow rate 0,5 mUmin, 

Detection Spectrophotometer at 215 nm. 

Injection 100 pL. 

Retention time Follitropin — 14-16 min. 

System suitability: reference solution: 

— resolution: minimum ) .2 between the peaks due to bovine 
albumin and follitropin; 

— no peak is detected between 5 min and 16 min in blank 
injections. 

Limit : 

* sum of the peaks with a re ten lion time less than that of the 
principal peak: maximum 0,5 per cent, 

Free subunits 

Polyacrylamide gel electrophoresis (2.231) under non- 
reducing conditions. 

Gel dimensions 1,5 mm thick. 

Resolving gel 12 per cent acrylamide. 

Sample buffer Concentrated SDS-PAGE sample buffer R. 

Test solution Dissolve the substance to be examined in water R 
to obtain a concentration of 2 pg/pL. To 55 pL of the 
solution add 55 pL of the sample buffer. Allow to stand for 
4 h at room temperature. 

Reference solution (a) Concentrate follitropin CRS using a 
suitably validated procedure to obtain a concentration of 
2 pg/pL, To 25 pL of the solution add 25 pL of the sample 
buffer. To 40 pL of this solution add 180 pL of the sample 
buffer and 180 pL of water R . Allow- to stand for 4 h at room 
temperature, then boil for 5 min. 

Reference solution (b) A solution of molecular mass markers 
suitable for calibrating SDS-polyacrylamide gels in the range 
of 14.4-94 kDa. 
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Application: 


Well 

Solution (s) 

Volume (jiL) 

1 

Reference solution (a) 

40 

2 

Reference solution (al 

30 

3 

Reference solution (a) 

20 

4 

Reference solution (a) 

15 

5 

Reference solution (a) 

10 

6 

Reference solution (a) 

5 

7 

Test solution 

50 

$ 

Test solution + reference solution (a) 

50 + 25 

9 

Reference solution (b) 

10 


Detection By Coomassie staining. 

System suitability: 

— reference solution (b): the validation criteria are met 
(2:2.31); 

— test solution + reference solution (a): the bands 
corresponding to the follitropin her era dimer and subunits 
are clearly separated; 

— reference solution (a): no bands corresponding to the 
follitropin heterodimer are seen. 

Limit. 

— free subunits: maximum 3 per cent. 

Oxidised follitropin 

Liquid chromatography (2.2,29). 

Solution A Dissolve about 3 3 mg of 2 } 4-dicMorobmzoic acid R 
in 10.0 mL of ethanol (96 per cent) R. 

Test solution Dissolve the substance to be examined in water 
for chromatography R to obtain a concentration of 300 pg/mL. 
Reference solution (a) Dilute follitropin CRS with water for 
chromatography R to obtain a concentration of 300 pg/mL, 
Reference solution (b) Dilute 0,1 mL of strong hydrogen peroxide 
solution R to 30 mL with water for chromatography R. Dilute 
follitropin CRS with this solution to obtain a concentration of 
300 pg/mL, Incubate for 30-45 min. Add solution A to 
obtain a concentration in 2,4-dichJorobenzoic acid of about 
17 pg'mL in the total volume and inject immediately. 

Column: 

— size: l « 0.25 m, 0 = 4,6 mm; 

— stationary phase: butylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 30 'C. 

Mobile phase: 

—- mobile phase A: 0.2 M phosphate buffer solution pH 2.5 J?; 

— mobile phase B: water for c hromatography R> acetonitrile R 
(40:60 V/V); 

— mobile phase C: water for chromatography R; 


Time 

(mini 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(percent V/V) 

0 - M 

50 

25 + 39 

25 + 11 

SA - 5.5 

50 

39 + 45 

11 *5 

8.5 - 15 

50 

45 

5 

15 - 15,1 

50 

45 ->25 

5 + 25 

15.1 25 

50 

25 

25 


Detection Spectrophotometer at 210 nm. 

Injection 25 pL. 

System suitability: reference solution (b): 

— the peaks due to the oxidised follitropin a- and P-subunits 
arc separated from the peaks due to the non-oxidised 
follitropin subunits and from the peak due to 
2,4-dichlorobenzoic add; 

— the chromatogram obtained is similar to the 
chromatogram supplied with follitropin CRS. 

Calculate the percentage of oxidation of the follitropin 
subunits using the following expression: 

(A 2 + AQ x 100 
At + A 2 + .4s + A 4 

A | — area of the peak due to the follitropin oc-subunit; 

A? = area of the peaks due to the oxidised follitropin 
tt-subunit; 

A 3 = area of the peak due to the follitropin fLsubunit; 

A 4 = area of the peak due to the oxidised follitropin 

p-subunit. 

Limit: 

— total oxidised forms: maximum 6 per cent. 

Bacteria] endotoxins (2.6.14) 

Less than 0.1 IU per International Unit of follitropin activity, 
if intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of bacterial endotoxins, 

ASSAY 

Protein 

Size-exclusion chromatography (2,2.30). 

Solution A Dissolve 100 mg of poloxamer 188 R in 900 mL of 
water for chromatography R and dilute to L 0 L with the same 
solvent. 

Test solution Dissolve the substance to be examined in 
solution A to obtain a concentration of about 0.03 mg^mL. 
Reference solution Dilute follitropin CRS with solution A to 
obtain a concentration of about 0,03 mgtinL. 

Column: 

— size. I = 0.3 m, 0 - 7.8 mm; 

— stationary phase : hydrophilic silica gel for chromatography R, 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 10 000 to 500 000 
(5 pm). 

Mobile phase Mix 6.74 mL of phosphoric acid R, 14.2 g of 
anhydrous sodium sulfate R and 900 mL of water adjust to 
pH 6.7 (2.2.3) with a 0.5 g/mL solution of sodium 
hydroxide R and dilute to L 0 L with water for 
chromatography R\ filter through a membrane filter (nominal 
pore size 0.45 pm). 

Flow rate l mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 100 pL, 

System suitability, reference solution: 

— number of theoretical plates: minimum 1300, calculated for 
the peak due to follitropin. 

Calculate the content of follitropin taking into account the 
ass igne d conten t of follitropin CRS. 

Potency 

The follicle-stimulating activity of follitropin is estimated by 
comparing under given conditions its effect m enlarging the 
ovaries of immature rats treated with chorionic 


Flotv rate 1.0 mL'min. 
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gonadotrophin with the same effect of the International 
Standard preparation of human recombinant follicle- 
stimulating hormone or of a reference preparation calibrated 
in International Units, The International Unit ofFSH is the 
activity contained in stated amounts of the International 
Standard of human recombinant follicle-stimulating 
hormone. The equivalence in International Units of the 
International Standard is stated by the World Health 
Organization, 

Use immature female rats of the same strain, 19-28 days old, 
differing in age by not more than 3 days and having masses 
such that the difference between the heaviest and the lightest 
rat is not more than 10 g, Assign the rats at random to 6 
equal groups of at least 5 rats. If sets of 6 litter mates are 
available, assign 1 litter mate from each set to each group 
and mark according to litter. 

Choose 3 doses of the reference preparation and 3 doses of 
the preparation to be examined such that the smallest dose 
produces a positive response in some of the rats and the 
largest dose does not produce a maximal response in all of 
the rats. Use doses in geometric progression and as an initial 
approximation total doses of 1.5 IU, 3.0 IU and 6,0 IU may 
be tried, although the dose will depend on the sensitivity of 
the rats used, which may vary widely. 

Dissolve separately the total quantities of the preparation to 
be examined and of the reference preparation corresponding 
to the daily doses to be used in sufficient phosphate-albumm 
buffered saline pH 7.2 R such that the daily dose is 
administered in a volume of about 0.5 mL The buffer 
solution shall contain in the daily dose not less than 14 IU of 
chorionic gonadotrophin to ensure complete luteinisation. 

Add a suitable antimicrobial preservative such as 4 g/L of 
phenol or 0.02 g/L of thiomersal, Store the solutions at 
5 + 3 °C. 

Inject subcutaneously into each rat the daily dose allocated to 
its group. Repeat the injection of each dose 24 h and 48 h 
after the 1" injection. About 24 h after the last injection, 
euthanisc the rats and remove the ovaries from each rat. 
Remove any extraneous fluid and tissue from the ovaries and 
weigh the 2 combined ovaries of each rat immediately. 
Calculate the results by the usual statistical methods (for 
example, 5,3) ? using the mass of the 2 combined ovaries as 
the response, (The precision of the assay may be improved 
by a suitable correction of the organ mass with reference to 
the mass of the rat from which it was taken; an analysis of 
covariance may be used.) 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits (P = 0,95) of the estimated potency 
are not less than 64 per cent and not more than 156 per cent 
of the stated potency. 

STORAGE 

In an airtight container, at a temperature not exceeding - 
20 °C 

LABELLING 

The label states: 

— the potency in International Units per milligram of 
protein; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations, 

_ PhEw 
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NSCELTHITI 

AIEKEECRFC 

ISIHTTWCAG 

YCYTRDLVYfC 

40* 

DPARPKIQKT 

CTFKELVYET 

VRVPGOUiHA 

dslytypvat 

ao* 

OCHCGKC0SO 

stdctvrglg 

PSYCSFGEMK 

E 

111* 


glycosytelion sites; 

ten-52, Asn-78* ten-7* f ten-24* 

disulfide bridges: 

7-31,10~60 + 28’82.3244,5947.3*4J\ 1?*-66*.20*^04*. 

28*42*, 32*44*, S7*44* 

M r approx. 30 000 - 40 000 

PhEtr. _ 

DEFINITION 

Solution of a hetcrodimeric glycoprotein having the structure 
of human follicle-stimulating hormone (FSH). It consists of 2 
subunits: a 92-amino-acid a-chain common to other 
glycoprotein hormones and a specific 111-amino-arid 
f)-chain. 

Content 

0,4 mg to 0.8 mg of protein per millilitre. 

Potency 

9000 IU to 17 000 IU per milligram of protein. 

PRODUCTION 

Foltitropin is produced in mammalian cells by a method 
based on recombinant DNA (rDNA) technology. 

Follitropin complies with the following requirements. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell- and vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

Appearance 

Clear or slightly turbid, colourless liquid. 

IDENTIFICATION 

A. It complies with the requirements described under Assay. 

B. Isoelectric focusing {2*2,54), 

Test solution Desalt and concentrate the preparation to be 
examined using a suitably validated procedure. Reconstitute 
the recovered material in water R to obtain a concentration of 
5 mg/mL. 

Reference solution Desalt and concentrate follitropin CRS using 
a suitably validated procedure. Reconstitute the recovered 
material in water R to obtain a concentration of 3 mg/mL. 
Focusing, 

— pH gradient, a combination of ampholytes and 
electrode buffers giving a functional separation in the 
isoelectric point (pi) range of 3.5-5,5 is selected, as 
defined by the system suitability criteria; where pre¬ 
cast gels are employed, proprietary electrode solutions 
may be used in conjunction; otherwise, suitable dilute 
mineral or organic acids and bases are employed at 
pH levels respectively lower and higher than the 
functional range of the ampholytes; 

— catholyte: 20,0 g/L solution of glyane R; 

— analyte 1 , solution containing 3.4 g/L of aspartic acid R 
and 3.6 g/L of glutamic add R, adjusted to pH 2.8-3,8; 

— application: 10 fiL. 
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Detection: as described in 2.2.54. 

System suitability: 

— in the electropherogram obtained with the reference 
solution, the number of bands seen in the pi region 
3.5-5,5 corresponds to that shown in the 
electropherogram supplied with folhtmpm CRS; 

the distribution of bands in the pi region 3*5-5.5 is 
qualitatively similar to that shown in the 
electropherogram supplied with follitropin CRS . 

Resulu Examine the electropherogram obtained with the test 
solution; identify the bands observed by comparison with the 
electropherogram obtained with the reference solution; 
the pattern of bands is qualitatively similar to that seen with 
the reference solution. 

C. Examine the chromatograms obtained in the test for 
follitropin oligomers. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

D. Fepdde mapping (2*2.55). 

SEPARATION OF THE AND fi-SUBUNITS 
Liquid chromatography (2.2.29). 

Test solution Dilute the preparation to be examined with 
mobile phase A to obtain a concentration of about 
0.4 mg/m! - 

Reference solution Dilute follitropin for peptide mapping and 
gfycan analysis CRS with mobile phase A to obtain a 
concentration of about 0.4 mg mL 
Precolumn: 

— size: l - 0.012 m, 0 - 4.6 mm; 

— stationary phase : butylsilyl silica gel for chromatography R 
(5 nm). 

Column: 

— size: l - 0*25 m, 0 - 4.6 mm; 

— stationary phase: butylsilyl silica gel for chromatography R 
(5 pm) with a pore size of 30 nm, 

Mobile phase: 

— mobile phase A: dilute 1 mL of trifluoroacetic add R to 
I L wit h water for chromatography R; 

—- mobile phase B: trifluoroacetic add water for 

chromatography acetonitrile R (0.9:50:950 VIVIV); 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase 8 
(percent V/V) 

0-2 

100 

0 

2 - S 

100 * 76 

0 * 24 

a i? 

76 

24 

17 56 

76 *70 

2 4 * JO 

36- 41 

70 * 25 

JO 4 75 

41 - 46 

25 

75 

46 - 47 

25* 100 

75 *0 

47 ■ 57 

100 

0 


Flow rate ] .0 mLimin. 

Detection Spectrophotometer at 226 nm. 

Injection 800 pL. 

Retention time (Vsubunit - about 14 min; a-subunit = about 
30 mm. 


Collect the fractions containing the a- and P-subunits and 
freeze-dry them, 

REDUCTION , MODIFICATION AND DESALTING OF 
THE PURIFIED SUBUNITS 

Reduction and modification 

Solution A Dilute 10 joL of mbutylphasphine R to 2 mL with 
propanol R. Saturate with nitrogen. 

Solution B Dilute 20 pL of 4-vtnylpyrtditie R to 200 pL with 
propanol R. Saturate with nitrogen. 

Test solutions Dissolve each of the at- and p-subunit fractions 
obtained from the test solution in the previous step in 
300 pL of guanidine-tris(hydroxymethyl)aminomethane-EDTA 
buffer solution pH 8.5 R and incubate at 37 °C for 60 min in a 
thermostatically controlled water-bath. Add 100 pL of 
solution A, mix and saturate with nitrogen. Incubate at 
37 C for 90 min. Add 10 pL of solution B, mix and saturate 
with nitrogen. Incubate at 37 C for 45 min. Add 100 pL of 
a 10 per cent VlV solution of tnftuoroacenc add R and mix. 
Reference solutions Prepare at the same time and in the same 
manner as for the test solutions but using the a- and 
P-subunit fractions obtained from the reference solution in 
the previous step. 

Desalting 

Dilute die a- and p-subunit test and reference solutions to 
840 pL with mobile phase A. 

Column: 

— size: I = 0.02 m, 0 = 4.6 mm; 

— stationary* phase: butylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: dilute ! mL of trifluoroacetic add R to 
1 L with water for chromatography R; 

— mobile phase B: trifluoroacetic add i?, water for 
chromatography R y acetonitrile R (1:300:700 VIVIV)\ 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0 ■ 7 

100 

0 

7 - 27 

100 * 0 

0 * 100 

27 - 27.01 

0 * 100 

100 *0 

2701 - 32 

LOO 

0 


Flow raze 1.0 mL/min, 

Detection Spectrophotometer at 226 nm, 

Ejection 800 pL. 

For each solution the chromatogram shows a principal peak 
due to the monovinylpyridine-modified subunit and several 
minor peaks due to the di- and oligovmylpyridine-modificd 
subunits. Only the fraction containing the monovinylpyridine- 
modified subunit is used for digestion in the following step. 
Retention time %-subunit solution: monovinylpyridine-modified 
2 -subunit = about 15 min; ji-subunit solution : 
monovinylpyridine-modified p-subunit = about 16 min. 
Collect the fractions containing the monovmylpyridine- 
modified subunits and freeze-dry them, 

SELECTIVE CLEA VAGE OF THE PEPTIDE BONDS 
Solution C (8 M urea solution). Dissolve 480 g of urea R in 
600 mL of water for chromatography R and dilute to 1 L with 
the same solvent. Add about 3-5 g of mixed-bed resin and 
stir for about I h. Filter through a glass filter before use. 
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Solution D Dissolve 15.8 g of ammonium hydrogen carbonate R 
and 8.3 g of sodium edetate R in 800 mL of water for 
chromatography R. Adjust to pH 7*8 ( 2.2.3) with an 80 g/L 
solution of sodium hydroxide R and dilute to 1 L with water for 
chromatography R. 

Test solutions Dissolve each of the modified 3 - and (Lsubunits 
obtained from the test solutions in the previous step in 
42.5 pL of solution C and incubate at room temperature for 
30 min. Add 42.5 juL of solution D and mix. To 42.5 pL of 
these solutions add 35 pL of a solution containing about 23 
mU/pL of endoproteinase Lys-C and mix* Incubate at 37 C 
for 4 hj then add 35 pL of the same endoproteinase Lys-C 
solution and mix. Incubate at 37 °C overnight, then dilute to 
420 pL with mobile phase A. 

Reference solutions Prepare at the same time and in the same 
manner as for the test solutions but using the fractions 
obtained from the reference solutions in the previous step. 
CHROMATOGRAPHIC SEPARATION 
Liquid chromatography {2,2.29). 

Precolumn: 

— size: l - 0.02 m, 0 = 4.6 mm; 

— Stationary phase, octadecyhtlyl silica gel for 
chromatography R (5 pm). 

Column: 

— size, l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecyhtlyl silica gel for 
chromatography R (5 pm) with a pore size of 30 nm. 

Mobile phase: 

— mobile phase A: dilute 1 mL of mfluoroacetk acid R to 
1 L with water for chromatography R; 

— mobile phase B: trifluoroacetic add R> water for 
chromatography R, acetonitrile R (1:300:700 VfVfV); 


Time 

(min) 

Mobile phase A 
(per cent V/V\ 

Mobile phase B 
(percent V/V) 

0 - 7 

100 

0 

7-77 

100*30 

0* TO 

77 - A2 

30* 0 

70 * lOO 

S2-S7 

0 

100 

87 - 92 

0 * 100 

100 *0 

92 - 107 

100 

0 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 400 pL* 

System suitability: 
asubunir. 

— the chromatogram obtained with the reference 
solution is qualitatively similar to the chromatogram of 
follitropin s-subunit digest supplied with follitropin for 
peptide mapping and glycan analysis CHS; both 
chromatograms show peaks due to the L4, L6, L3* L5 
and LI-2/L1 fragments; 

— retention times obtained with the test and reference 
solutions differ by not more than 5 per cent for 
fragments L4j L6 and L3, not more than 3 per cent 
for fragment L5 and not more than 2 per cent for 
fragments LI-2/LI; 

fi-subumr. 

— the chromatogram obtained with the reference 
solutions is qualitatively similar to the chromatogram 


of follitropin (1-subunit digest supplied with follitropm 
for peptide mapping and glycan analysis CRS m , both 
chromatograms show peaks due to the L5, L7, L6, 
and Ll-4 fragments; 

— retention times obtained with the test and reference 
solutions differ by not more than 5 per cent for 
fragment L5, not more than 2 per cent for fragments 
L7 and L6 and not more than 1 per cent for 
fragments LI-4. 

Results For each subunit, the profile of the chromatogram 
obtained with the test solution is similar to that of the 
chromatogram obtained with the corresponding reference 
solution. 

R Glycan analysis {2,2,59). Carry out cither method A or 
method B. 

METHOD A 

PROTEIN DENA TURA TION 

Test solution Freeze-dry a sample of the preparation to be 
examined that contains 500 pg of follitropin. Dissolve in 
60 pL of 0.05 M phosphate buffer solution pH 7.5 R. Add 6 pL 
of a 10 mg^mL solution of sodium dodecyl sulfate R and 35 pL 
of a 1 per cent ViV solution of 2-mercaptoeihanol R. 

Mix using a vortex mixer, centrifuge and incubate at 37 C 
for 15 min. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using follitropin for peptide 
mapping and glycan analysis CRS instead of the freeze-dried 
preparation to be examined. 

SELECTIVE RELEASE OF THE GLYCANS 
Test solution To the test solution obtained in the previous step 
add 0*75 pL of octylphenyl-polyethylene glycol and mix 
using a vortex mixer. Add 25 mU of peptide N-glycosidase 
F R, mix using a vortex mixer and centrifuge* Incubate at 
37 C for 24 h. Remove the protein fraction using a suitable, 
validated procedure* The following method Has been found 
to be appropriate. Add 600 pL of anhydrous ethanol R, 
previously cooled at -20 X for 45 min* Mix using a vortex 
mixer and centrifuge. Precipitate the proteins at -20 C for 
15 min, then centrifuge at 10 600 g at 4 °C for 5 min. 
Transfer the supernatant to a separate tube and evaporate 
the ethanol for 15 min. Add 1 mL of particle-free water R and 
resume evaporating until the remaining volume is about 
500-800 pR then freeze-dry. 

Label the liberated glycans contained in the sample with 
2-aminobenzamide, The procedure employs a combination of 
reagents optimised and validated for the efficient labelling of 
glycans, and for the subsequent extraction and recovery of 
the labelled glycans from the reaction. Recover the sample in 
1*5 mL of particle-free water R, 

Reference solution Prepare at the same time and in the same 
manner as for die test solution but using the reference 
solution obtained in the previous step. 
CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2*2*29). 

Column: 

— size: l = 0,075 m, 0 = 7.5 mm; 

— stationary phase: weak anion-exchange min R {10 pm); 

'— temperature: 30 C. 

Mobile phase : 

— mobile phase A: acetonitrile R ; 

mobile phase B\ 0.5 M ammonium acetate buffer solution 
pH 4,5 R y filter through a membrane filter (nominal 
pore size 0.22 pm); 

— mobile phase C: particle-free water R; 
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Time 

(min) 

Mobile phase A 
(percent VZV) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(per cent V/V) 

0 - 5 

20 

0 

SO 

5-21 

20 

0 + 4 

80 + 76 

21 -61 

20 

4 + 25 

76 + 55 

61 -62 

20 

25 + 50 

55 + 30 

62 71 

20 

50 

30 

71 -72 

20 

50 + 0 

30 + 80 

72-117 

20 

0 

SO 


Flow rale 0.4 mL/min. 

Detection Fluorimeter at 330 nm for excitation and at 420 nm 
for emission. 

Injection 50 pL. 

System suitability, reference solution: 

— the chromatogram obtained is qualitatively similar to 
the chromatogram supplied with follitropin for peptide 
mapping and glycan analysis CRS; 

— by comparison with the chromatogram supplied with 
follitropin for peptide mapping and glycan analysis CRS, 
identify the peaks due to neutral, mono-, di- s tri- and 
tetra-sialylated forms; determine the area of each peak 
and express it as a percentage of the total; calculate 
the Z number using the following expression: 

( Aq x 0) + (Ai x 1} + (A 2 x 2) + (,4 3 x 3) + { A 4 x 4} 

Aq - peak area percentage due to the neutral form; 

A | = peak area percentage due to the mono-sialylated 

form; 

A 2 = peak area percentage due to the di-sialylated form; 

A 3 = peak area percentage due to the tri-sialylated form; 

A.\ = peak area percentage due to the tetra-sialylated 

form. 

The Z number obtained for the reference solution is 
in the range 177-233. 

Examine the chromatogram obtained with the test solution 
and calculate the Z number as described above. 

Result Z= 177-233. 

METHOD B 

PROTEIN DENATURA TION 

Solution A To 1.952 g of 2-[N-morpholino]ethanestdfonk acid R 
and 57,32 g of guanidine hydrochloride R, add 1 mL of a 
15.4 g/L solution of dithiothreitol J?, 10 mL of an 18.61 g/L 
solution of sodium edetate R and 20 mL of water for 
chromatography R. Maintain in a water-bath at about 37 C 
for 1 min to dissolve the components. Adjust to pH 8 .1 
( 2 . 2 . 2 ) with an 80 g/L solution of sodium hydroxide R and 
dilute to 100,0 mL with water for chromatography /?, Mix. 
Solution B Dissolve 37 mg of iodoacetamide R in l mL of 
water for chromatography R and mix. Protea from light. 
Solution C Dissolve 26.7 g of disodium hydrogen phosphate 
dihydrate R and 11,2 g of sodium edetate R in 3 L of water for 
chromatography R and mix. Adjust to pH 7.5 (2.2.7) with a 
40 g/L solution of sodium hydroxide R. 

Test solution To a volume of the preparation to be examined 
that contains 1 mg of follitropin add 0,2 mL of solution A 
and incubate in a water-bath at 37 ± I C for 2 h. 

Add 20 pL of freshly prepared solution B, mix and incubate 
at 37 ± 1C for a further 2 h, protected from light. 

Add 10 pL of 2~mercaptoethanol R and mix. Dialyse against 


l L of solution C. Add 200 pL of solution C and mix. 
Determine the protein content of the solution. 

Reference solution (a) Prepare at the same time and in the 
same manner as for the resL solution but using follitropin for 
peptide mapping and glycan analysis CRS instead of the 
preparation to be examined. Determine the protein content 
of the solution. 

Reference solution (h) Prepare at the same time and in the 
same manner as for the test solution but using fetuin instead 
of the preparation to be examined. Determine the protein 
content of the solution. 

SELECTIVE RELEASE OF THE GLYCANS 
Test solution Dilute the tesL solution obtained in the previous 
step with solution C to obtain a concentration of 1.1 g/L, 
Add 1 U of peptide N-glycosidase F R to 506 pg of the 
solution, mix and incubate at 37 ± 1 C for 24 h. Place the 
solution in ice. Precipitate the protein and salts with 
3 volumes of ice-cold anhydrous ethanol R and allow to stand 
in ice for 10 min. Centrifuge at 16 000 g for about 5 min 
and transfer the supernatant to a separate tube. Add 3 pL of 
a 1 pg/pL solution of malwmose R then freeze-dry. Dissolve 
in 100 pL of water for chromatography R. 

Reference solution (a) Prepare in the same manner as for the 
test solution but using the reference solution obtained with 
follitropin for peptide mapping and glycan analysis CRS in the 
previous step. 

Reference solution (b) Prepare in the same manner as for the 
test solution but using the reference solution obtained with 
fetuin in the previous step. 

CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2,2,295, 

Precolumn: 

— size: l — 0,05 m, 0 = 4.0 mm; 

— stationary) phase : strongly basic anion-exchange resin for 
chromatography R. 

Column : 

— size: l = 0,25 m, 0 = 4.0 mm; 

— stationary phase: strongly basic anion-exchange min for 
chromatography R. 

Mobile phase: 

— mobile phase A : 20 g/L solution of sodium hydroxide /?; 
maintain under helium; 

— mobile phase B: water for chromatography R; maintain 
under helium; 

— mobile phase C: dissolve 41 g of anhydrous sodium 
acetate R i n 800 mL of water for chromatography R, 
dilute to 1 L with the same solvent, then mix; filter 
through a membrane filter (nominal pore size 
0.45 pm); maintain under helium; 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(per cent V/V) 

0-0.2 

20 

SO 

0 

0.2 - 94,0 

20 

SO + 34 

0 + 46 

94.0 - 97,0 

20 

34 

46 

97.0 - 97,1 

20 

34 + 80 

46 + 0 

97.1 - 115.0 

20 

80 

0 


Flow rate 1.0 mL/min. 

Detection Pulsed amperometric detector Or equivalent with a 
gold indicator electrode, a silver-silver chloride reference 
electrode, and a stainless steel auxiliary electrode which is the 
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cell body, held at respectively + 0,05 V detection, + 0,75 V 
oxidation and -0,80 V reduction potentials, with pulse 
durations according to the instrument used. 

Injection 45 pL, 

System suitability: 

— the chromatogram obtained with reference 
solution (b) is qualitatively similar to the 
chromatogram for fetuin supplied with follitropin for 
peptide mapping and glycan analysis CRS ; 

— the chromatograms obtained with the test solution and 
reference solution (a) arc qualitatively similar to the 
chromatogram supplied with follitropm for peptide 
mapping and glycan analysis CRS ; 

— by comparison with the chromatogram supplied with 
follitropin for peptide mapping and glycan analysis CRS , 
identify the peaks due to neutral, mono-, di-, tri- and 
tetra-sialylated forms in the chromatogram obtained 
with reference solution (b); determine the area of each 
peak and express it as a percentage of the total; 
calculate the Z number using the following expression; 

lA 0 x 0 ) + (Ai x 1 ) + (A 2 x 2) + (A* x3) + (A, * 4) 

= peak area percentage due to the neutral form; 

A i = peak area percentage due to the mono-sialylated 

form; 

A 2 = peak area percentage due to the dbsialylated form; 

Ai - peak area percentage due to the tri-sialylated form; 

A 4 = peak area percentage due to the tetra-sialylated 

form, 

The Z number obtained for reference solution (b) is in 
the range 290-325, 

Examine the chromatogram obtained with the test solution 
and calculate the Z number as described above. 

Result Z~ 178-274, 

TESTS 

Follitropin oligomers 

Size-exclusion chromatography (2.2.30). Use the 
normalisation procedure. 

Solution A Dissolve 118 mg of sodium dihydrogen phosphate R y 

1 ,65 g of disodium hydrogen phosphate dihydrate R, and 30.0 g 
of sucrose R in 40 mL of water for chromatography R and 
dilute to 100,0 mL with the same solvent. 

Solution B Dissolve 2.0 mg of bovine albumin R in 30 mL of 
solution A. 

Test solution Dilute the preparation to be examined with 
solution A to obtain a concentration of 0.25 mg/mL. 

Reference solution Dilute follitropin CRS with solution A to 
obtain a concentration of 0,5 mg/mL and mix equal volumes 
of this solution and solution B to obtain a concentration of 
0,25 mg'mL, 

Column: 

— size: l - 0,3 m, 0 - 7,8 mm; 

— stationary phase: hydrophilic silica gd for chromatography R y 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 10 000 to 500 000 
(5 pm). 

Mobile phase Dissolve 28.4 g of anhydrous sodium sulfate R in 

2 L of 0.1 M phosphate buffer solution pH 6.7 R and filter 
through a membrane filter (nominal pore size 0.45 pm). 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 215 tun. 

Injection 100 pL. 


Retention time Follitropin = 14-16 min. 

System suitability^ reference solution: 

— resolution: minim um 1,2 between the peaks due to bovine 
albumin and follitropm; 

— no peak is detected between 5 min and 16 min in blank 
injections. 

Lima: 

— sum of the peaks with a retention time less than that of the 
principal peak: maximum 0,5 per cent. 

Free subunits 

Polyacrylamide gel electrophoresis (2.2.31) under non- 
red ucing conditions. 

Gd dimensions 1,5 mm thick. 

Resolving gel 12 per cent acrylamide. 

Sample buffer Concentrated SDS-PAGE sample buffer R. 

Test solution Dilute the preparation to be examined with 
water R to obtain a concentration of 2 pg/pL, To 55 pL of 
the solution add 55 pL of the sample buffer. Allow to stand 
for 4 h at room temperature. 

Reference solution fa) Concentrate follitropin CRS using a 
suitably validated procedure to obtain a concentration of 
2 pg/pL. To 25 pL of the solution add 25 pL of the sample 
buffer. To 40 pL of this solution add 180 pL of the sample 
buffer and 180 pL of water R . Allow to stand for 4 h at room 
temperature, then boil for 5 min. 

Reference solution (b) A solution of molecular mass markers 
suitable for calibrating SDS-polyacrylamide gels in the range 
of 14.4-94 kDa, 

Application: 


Well 

Solution{s} 

Volume (fjL) 

1 

Reference solution (a) 

40 

2 

Reference solution {»} 

30 

3 

Reference solution (a} 

20 

4 

Reference solution (a) 

15 

5 

Reference solution (a) 

IQ 

6 

Reference solution, (a) 

5 

7 

Test solution 

so 

a 

Test solution + reference solution (a) 

50 + 25 

9 

Reference solution (b) 

10 


Detection By Coomassie staining. 

System suitability. 

reference solution (b): the validation criteria are met 
(2.2.31); 

— test solution + reference solution (a): the bands 
corresponding to the follitropin heterodimer and subunits 
are clearly separated; 

— reference solution (a): no bands corresponding to the 
follitropin heterodimer are seen. 

Limit. 

— free subunits: maximum 3 per cent. 

Oxidised follitropm 

Liquid chromatography (2,2.29). 

Solution A Dissolve about 3.3 mg of 2 } 4-dichbrobmzoic acid R 
in 10.0 mL of ethanol (96 per cent) R. 

Test solution Dilute the preparation to be examined in water 
for chromatography R to obtain a concentration of 300 pg/mL, 
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Reference solution (a) Dilute foUimpm CRS with water for 
chromatography R to obtain a concentration of 300 pg/mL. 
Reference solution (b) Dilute 0 J mL of strong hydrogen peroxide 
solution R to 30 mL with water for chromatography R. Dilute 
follitropin CRS with this solution to obtain a concentration of 
300 pg/mL. Incubate for 30-45 min* Add solution A to 
obtain a concentration in 2 5 4-dichlorobeniEoic acid of about 
17 pg/mL in the total volume and inject immediately. 

Column: 

— sizer, l = 0,25 m, 0 = 4.6 mm; 

— stationary phase : butylsilyl silica gel for chromatography R 
{5 pm); 

— temperature : 30 °C* 

Mobile phase : 

— mobile phase A: 0.2 M phosphate buffer solution pH 2*5 /?; 

— mobile phase B: water for chromatography R, acetonitrile R 
{40:60 VfV)i 

— mobile phase C : water for chromatography R> 


Time 

(min) 

Mobile phau A 
{per cent V/V) 

Mobile phase B 
(per cent V/V) 

Mobile phase C 
(percent V/V) 

0 - 0.4 

50 

25-* 59 

25+11 

9 4 - 0*5 

50 

39 + 45 

U + 5 

$£ - JS 

50 

45 

5 

IS - 15.1 

50 

45 + 25 

5 + 25 

15.1 - 25 

50 

25 

25 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 25 pL. 

System suitability: reference solution (b): 

— the peaks due to the oxidised follitropin %- and p-subunits 
are separated from the peaks due to the non-oxidised 
follitropin subunits and from the peak due to 
2,4-dichlorobcnzoic add; 

— the chromatogram obtained is similar to the 
chromatogram supplied with follitropin CRS. 

Calculate the percentage of oxidation of the follitropin 
subunits using the following expression: 

(A 2 + At) x 100 

Ai + A 2 + + A4 

A 1 - area of the peak due to the follitropin ot-subunit; 

A 2 = area of the peaks due to the oxidised follitropin 

a-subunit; 

~ area of the peak due to the follitropin (Lsubunit; 

A 4 - area of the peak due to the oxidised follitropin 
P-subunit. 

Limit : 

— total oxidised farms: maximum 6 per cent. 

Bacterial endotoxins {2.6.14) 

Less than 0.1 IU per International Unit of follitropin activity, 
if intended for use in the manufacture of parenteral 
preparations without a fiirther appropriate procedure for the 
removal of bacterial endotoxins. 

ASSAY 

Protein 

Size-exclusion chromatography (2. 2.SO). 

Solution A Dissolve 100 mg of poloxamer 188 R in 900 mL of 
water for chromatography R and dilute to 1.0 L with the same 
solvent. 


rest solution Dilute the preparation to be examined with 
solution A to obtain a concentration of about 0.03 mg/rriL. 
Reference solution Dilute follitropin CRS with solution A to 
obtain a concentration of about 0.03 mg/mL, 

Column: 

-— jise: /=O.3m,0 = 7*8 mm; 

— stationary phase : hydrophilic silica gel for chromatography R y 
of a grade suitable for fractionation of globular proteins in 
the relative molecular mass range of 10 000 to 500 000 
(5 pm). 

Mobile phase Mix 6.74 mL of phosphoric acid R, 14*2 g of 
anhydrous sodium sulfate R and 900 mL of water R, adjust to 
pH 6.7 ( 2.2.3) with a 0*5 g/'mL solution of sodium 
hydroxide R and dilute to 1*0 L with water for 
chromatography R; filter through a membrane filter (nominal 
pore size 0*45 pm). 

Flow rate 1 mL/min, 

Detection Spectrophotometer at 214 nm. 

Injection 100 pL, 

System suitability: reference solution: 

— number of tlteoretkal plates: minimum 1300, calculated for 
the peak due to follitropin. 

Calculate the content of follitropin taking into account the 
assigned content of follitropin CRS. 

Potency 

The follicle-stimulating activity of follitropin is estimated by 
comparing under given conditions its effect in enlarging the 
ovaries of immature rats treated with chorionic 
gonadotrophin with the same effect of the International 
Standard preparation of human recombinant follicle- 
stimulating hormone or of a reference preparation calibrated 
in International Units* The International Unit of FSH is the 
activity contained in stated amounts of the International 
Standard of human recombinant follicle-stimulating 
hormone. The equivalence in International Units of the 
International Standard is stated by the World Health 
Organization, 

Use immature female rats of the same strain, 19-28 days old, 
differing in age by not more than 3 days and having masses 
such that the difference between the heaviest and the lightest 
rat is not more than 10 g. Assign the rats at random to 6 
equal groups of at least 5 rats. If sets of 6 litter mates are 
available, assign \ liner mate from each set to each group 
and mark according to litter* 

Choose 3 doses of the reference preparation and 3 doses of 
the preparation to be examined such that the smallest dose 
produces a positive response in some of the rats and the 
largest dose does not produce a maximal response in all of 
the rats. Use doses in geometric progression and as an initial 
approximation total doses of L5 IU } 3.0 IU and 6.0 IU may 
be tried, although the dose will depend on the sensitivity of 
the rats used, which may vary widely. 

Dilute and dissolve respectively the total quantities of the 
preparation to be examined and of the reference preparation 
corresponding to the daily doses to be used in sufficient 
phosphate-album in buffered saline pH 7.2 R such that the daily 
dose is administered in a volume of about 0*5 mL 
The buffer solution shall contain in the daily dose not less 
than 14 IU of chorionic gonadotrophin to ensure complete 
luteinisation* Add a suitable antimicrobial preservative such 
as 4 g/L of phenol or 0,02 g/L of thiomersal* Store the 
solutions at 5 ± 3 C. 

Inject subcutaneously into each rat the daily dose allocated to 
its group, Repeat the injection of each dose 24 h and 48 h 
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after the 1'* injection. About 24 h after the last injection, 
euthanise the rats and remove the ovaries from each rat. 
Remove any extraneous fluid and tissue from the ovaries and 
weigh the 2 combined ovaries of each rat immediately. 
Calculate the results by the usual statistical methods (for 
example, 5.3), using the mass of the 2 combined ovaries as 
the response, (The precision of the assay may be improved 
by a suitable correction of the organ mass with reference to 
the mass of the rat from which it was taken; an analysis of 
covariance may be used.) 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stared potency. 

The confidence limits (P = 0.95) of the estimated potency 
are not less than 64 per cent and not more than 156 per cent 
of the stated potency. 

STORAGE 

In an airtight container, at a temperature not exceeding 

-20 *C. 

LABELLING 

The label states: 

— the content of protein in milligrams per millilitre; 

■— the potency in International Units per milligram of 
protein; 

— where applicable, that the substance is suitable for use in 
die manufacture of parenteral preparations. 

_____ Ptifa 


Formaldehyde Solution 

Formalin 


(Formaldehyde Solution (35 per cent), Ph Bur monograph 0826) 
Note: The name Formalin as a synonym for Fortnaldehyde 
Solution may be used freely in many countries, including the 
United Kingdom } but in other countries exclusive proprietary rights 
in this name are claimed. 


50-00-0 


Action and use 

When suitably diluted, used in the treatment of warts. 

Pt\B*. ____ 

DEFINITION 

Content 

34.5 per cent mim to 38*0 per cent mhn of formaldehyde 
(CH 2 0; M r 30.03)* 

It contains methanol as stabiliser. 


hydrochloride R , prepared immediately before use, 1 mL of 
potassium ferrievanide solution R and 5 mL of hydrochloric 
acid R. An intense red colour is formed. 

C. Mix 0.5 mL with 2 mL of water R and 2 mL of silver 
nitrate solution R2 in a test-tube. Add dilute ammonia R2 until 
slightly alkaline. Heat on a water-bath. A grey precipitate or a 
silver mirror is formed, 

D. It complies with the limits of the assay. 

TESTS 
Solution S 

Dilute 10 mL, filtered if necessary, to 50 mL with carbon 
dioxide-free water R. 

Appearance of solution 

Solution $ is colourless (2.2.2, Method II )* 

Acidity 

To 10 mL of solution S add 1 mL of phemlphthakm 
solution R, Not more than 0,4 mL of 0. / M sodium hydroxide 
is required to change the colour of the indicator to red. 

Methanol 

Gas chromatography (2,2 28). 

Internal standard solution Dilute 10 tnL of ethanol Rl to 
100 mL with water /?. 

Test solution To 10.0 mL of the solution to be examined add 
10,0 mL of the internal standard solution and dilute to 
100.0 mL with water R. 

Reference solution To 1.0 mL of methanol R add 10.0 mL of 
the internal standard solution and dilute to 100.0 mL with 
water R. 

Column: 

— material glass, 

— size: l = I *5-2.0 m, 0 = 2-4 mm, 

— stationary phase: ethylvinylbenzene-divmylbenzem 
copolymer R (150-180 Jim), 

Carrier gas nitrogen for chromatography R. 

Flaw rate 30-40 mL/min, 

Temperature: 

— column: 120 a C, 

— injection port and detector. 150 °C. 

Detection Flame ionisation. 

Injection 1 |iL of the test solution and the reference solution. 
System suitability, reference solution: 

— resolution: minimum 2.0 between the peaks due to 
methanol and ethanol, 

Ltm tr 

— methanol: 9.0 per cent VfV to 15.0 percent ViV, 

Sulfated ash (2*4, 14) 

Maximum 0.1 per cent, determined on 1.0 g. 


CHARACTERS 

Appearance 

Clear, colourless liquid. 

Solubility 

Miscible with water and with ethanol (96 per cent). 

It may be cloudy after storage. 

IDENTIFICATION 

A, Dilute 1 mL of solution S (see Tests) to 10 mL with 
water R. To 0.05 mL of the solution add 1 mL of a 15 g/L 
solution of chromofropk add, sodium salt R, 2 mL of water R 
and 8 mL of sulfuric acid R. A violet-blue or violet*red colour 
develops within 5 min. 

B. To 0*1 mL of solution S add 10 mL of water R. 

Add 2 mL of a 10 g/L solution of phenylhydrazim 


ASSAY 

Into a 100 mL volumetric flask containing 2.5 mL of water R 
and I mL of dilute sodium hydroxide solution R, introduce 
1.000 g of the solution to be examined, shake and dilute to 
100.0 mL with water R, To 10*0 mL of the solution add 
30,0 mL of 0.05 M iodine , Mix and add 10 mL of dilute 
sodium hydroxide solution R. After 15 min, add 25 mL of dilute 
sulfuric acid R and 2 mL of starch solution R. Titrate with 
0.1 M sodium thiosulfate. 

1 mL of 0,05 M iodine is equivalent to 1.501 mg of CH 2 O. 

STORAGE 

Protected from light, at a temperature of 15 °C to 25 C. 

___ Ph&jr 
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Formoterol Fumarate Dihydrate 

(Ph. Bur. monograph 1724) 



HO,C^ CO ‘ H . 2H 2 0 


841 

Action and use 

Beta r adrenoceptor agonist; bronchodilator, 

PftEtr __ 

DEFINITION 

N- [2-Hy droxy-5 - ((1 RS)-l -hydroxy^2-[f ( I RS)-2- 
(4- me thoxyphenyl) -1 * 

methyleihylj amino) ethyl] phenyl]formamide (E )-butenedioate 
dihydrate. 

Content 

98.5 per cent to 101.5 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white or slightly yellow powder. 

Solubility 

Slightly soluble in water, soluble in methanol, slightly soluble 
in 2-propanol, practically insoluble in acetonitrile. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison formoterol fumarate dihydrate CRS. 

TESTS 

pH (, ZZJ t ) 

5.5 to 6*5* 

Dissolve 20 mg in carbon dioxide-free water R while heating to 
about 40 C, allow to cool and dilute to 20 mL with the 
same solvent. 

Optical rotation {2.2,7} 

-0*10* to + 0.10°, 

Dissolve 0,25 g in methanol R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Solution A Dissolve 6.10 g of sodium dihydrogen phosphate 
monohydrate R and L03 g of disodium hydrogen phosphate 
dihydrate R in uater R and dilute to 1000 mL with the same 
solvent* Hie pH is 6,0 ± 0.1 * 

Solvent mixture acetonitrile R> solution A (16:84 ViV). 

Test sdutum Dissolve 20.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. Inject within 4 h of preparation 3 or within 
24 h if stored protected from light at 4 C. 

Reference solution (a) Dissolve 5 mg of formoterol fumarate for 
system suitability CRS (containing impurities A, B, C, D, E, F 
and G) in the solvent mixture and dilute to 25.0 mL with the 
solvent mixture. 


Reference solution (b) Dilute 1.0 mL of the test solution to 

25,0 mL with the solvent mixture* Dilute 1.0 mL of this 

solution to 20.0 mL with the solvent mixture. 

Column: 

— size: / = 0,15 m, 0 = 4.6 mm; 

— stationary phase: spherical octylsilyl silica gd for 
chromatography’ R3 (5 ]im) with a pore size of 8 nm. 

Mobile phase: 

— mobile phase A: acetonitrile Rli 

— mobile phase B: dissolve 3,73 g of sodium dihydrogen 
phosphate monohydrate R and 0*35 g of phosphoric add R in 
water R and dilute to 1000 mL with the same solvent; 
the pH is 3.1 ± 0.1; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V7V) 

(per cent V7V) 

0-10 

16 

84 

10-37 

16->70 

84->30 


Flow rate 1 *0 mUmin* 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL; inject the solvent mixture until a repeatable 
profile is obtained. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) and the chromatogram supplied 
with formoterol fumarate for system suitability CRS to identify 
the peaks. 

Relative retention With reference to formoterol (retention 
time = about 12 min); impurity G = about 0.4; 
impurity A = about 0*5; impurity B = about 0*7; 
impurity C = about l ,2; impurity D = about 1,3; 
impurity E - about 1,8; impurity F = about 2.0; 
impurity H = about 2.2* 

System suitability: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurity G and impurity A. 

— peak-w^vadey ratio: minimum 2*5, where Hp - height 
above the baseline of the peak due to impurity C and 
M v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
formoterol 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity A by 1.75; 

— impurity A: not more than 1*5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurities B, C f D 3 F: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent); 

— impurity E: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than 
0*5 limes the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

{0.10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0*5 per cent); 

— disregard limit. 0*25 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
{0*05 per cent). 
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Impurity I 

Liquid chromatography ( 2 * 2 * 29 ), 

Test solution Dissolve 5.0 mg of the substance to be examined 
in rearer R and dilute to 50,0 mL with the same solvent. 
Sonicate if necessary. 

Reference solution (a) Dissolve 5.0 mg of formoterolfor 
impurity l identification CRS in water R and dilute to 50.0 mL 
with the same solvent. Sonicate if necessary* 

Reference solution (b) Dilute 1 .0 mL of the test solution to 
20*0 mL with water R . Dilute 1.0 mL of this solution to 
25.0 mL with water R, 

Column: 

— size: / = 0.15 m, 0 - 4.6 mm; 

— stationary phase: octadecy*! vinyl polymer for 
chromatography R> 

Mobile phase Mix 12 volumes of acetomtnie R1 with 
88 volumes of a 5.3 g/L solution of rripotassium phosphate 
trihydrate R previously adjusted to pH 12,0 ± 0.1 with a 
280 g/L solution of potassium hydroxide R or phosphoric acid R. 
Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 225 run. 

Injection 20 pL. 

Elution order Formoterol* impurity I. 

System suitability: reference solution (a): 

— peakno-vaUey ratio: minimum 2.5, where H p - height 
above the baseline of the peak due to impurity 1 and 

H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
formoterol. 

Ltmir. 

— impurity /: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0/3 per cent). 

Water ( 2 * 5 . 11 ) 

4.0 per cent to 5.0 per cent, determined on 0.100 g. 

ASSAY 

Dissolve 0.350 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0,1 M perchloric acid , determining the end-point 
poicntiometncally ( 2 * 2 . 20 )* 

I mL of 0. / M perchloric acid is equivalent to 40*24 mg 
Of C 42 H 53 N 4 O 12 . 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B* C, D, E, F, L 
Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,/ft 
Control of impurities in substances for pharmaceutical use): G, H. 


OH R2 



A. Rl = R 2 = R4 = H, R3 = CH 3 ; l-(3-amino-4- 
hydraxyphenyl)-2-( [2-(4-mcthoxypheny]}-1- 
methyle thyl ] amino) eth anol, 

B. Rl = CHO* R2 = R3 = R4 = H; AH2-hydroxy-5-|(lf?3> 
l-hydrory-2-t[2- 

(4-methoxyphenyl) ethyl | amino) ethyl] phenyl] formamide, 

C. Rl - CO-CH 3 , R2 - R4 = H, R3 - CH 3 : AH2-hydraxy- 
5-[ l «hydroxy-2-[(2-(4-mcthoxyphenyl)-1 - 

methy 1 c th yl ] amino] eth y I ] phenyl] acet am ide, 

D. Rl = CHO, R 2 = R3 = CH 3j R4 = H: JV-[2-hydroxy-5- 
11 -hydroxy-2- [methyl [ 2-{4-mcthoxyphenyI)-1 - 

me thy le thyl] amino] ethyl] phenyl] formamide* 

E. Rl = CHO, R 2 = H, R3 = R4 = CH 3 : N-[2-hydroxy-5- 
[ 1 -hydroxy-2-[[2-(4-methoxy-3-methylphenyl)- 3 - 

me thy 1 c th y 1 ] ami no} ethyl ] phenyl] formamid e. 



F. N - [2-hydroxy-5- [ 1 - [ [2-hydroxy-5- [ l -hydroxy-2- [ [2- 
(4-methoxyphenyl)- l - 

methylethyl]amino]eihyl]phcnyl]ammoj- 2 -[[ 2 - 
(4-mcihoxyphenyl )-1 - 

methy lethyl] amino] ethyl] phenyl] formamid c, 

and enantiomer 



G. { 2 RS) -1 -(4-meth oxyphenyl) p ropan- 2 -am ine. 




H. AH 5-(( 1 /?S)- 2 -[benzyl [( l RS)-2-(4-methox>phenyl)-l- 
methylethyl) amino ]-1 -hydroxyethyl]- 2 - 
hydroxyphenyl)formamide (monobenzyl analogue), 


I. AT-[2-hydroxy-5-[( 1 RS )-1 -hydroxy-2-[[( 1 57?)- 2 - 
(4-methoxyphenyl) -1 - 
methy Ic thy l ] amino] ethyl ] phenyl ] form amide 
(diastereoisomcr). 

_ PhEitf 
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Foscarnet Sodium * * 

** +* 

(Foscarnet Sodium Hexakydrwe, * 

Ph Eur monograph 1520) 

o 

NaO^ J1 

Naa-P'^ONa * 6H 2° 
ii 

O 

CNa^OsP^Hp 300.0 34156*56-4 

Action and use 

Antiviral (cytomegalovirus). 

Preparation 
Foscamet Infusion 

RiBtr ___ 

DEFINITION 

Trisodium phosphonatoformate hexahydrate. 

Content 

98.5 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility' 

Soluble in water, practically insoluble in ethanol 
(06 per cent). 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24), 
Comparison foscamet sodium hexahydrate CRS, 

B. It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free turner R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is not more opalescent than reference suspension I 
(2,2,1} and is colourless (2.2.2 } Method II). 

pH (2.2.3) 

9,0 to 11.0 for solution S. 

Impurity D 

Gas chromatography (2.2.28). 

Test solution Dissolve 0.250 g of the substance to be 
examined in 9.0 mL of 0.1 Af acetic acid using a magnetic 
stiner, Add 1.0 mL of anhydrous ethanol R and mix. 

Reference solution Dissolve 25.0 mg of foscamet 
impurity D CRS in anhydrous ethanol R and dilute to 
100.0 mL with the same solvent. Dilute L0 mL of this 
solution to 10.0 mL with anhydrous ethanol R. 

Column: 

— materia!: fused silica; 

— size: t = 25 m, 0 = 0.31 mm; 

— stationary* phase: poly (dimethyl) (diphenyl) (divinylfsiloxam R 
(film thickness 0.5 pm). 

Carrier gas helium for chromatography R. 

Split ratio 1:20. 


Temperature: 



Time 

(mini 

Temperature 

i!Cj 

Column 

0-8 

100^ 180 

Injection port 


200 

Detector 


250 


Detection Flame ionisation. 

Injection 3 pL 
Limit. 

— impurity D: not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.1 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 10*0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
50*0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5 mg of foscamet 
impurity B CRS in the mobile phase, add 2,0 mL of the test 
solution and dilute to 50.0 mL with the mobile phase* 
Reference solution (c) Dissolve the contents of a vial of 
foscarnet impurity mixture CRS (impurities A and C) in 
1,0 mL of mobile phase* 

Column: 

— size: l = 0,10 m s 0 = 4.6 mm; 

— stationary phase: octadecyisilyl silica gel for chromatography R 
(3 pm). 

Mobile phase Dissol ve 3*22 g of sodium sulfate decahydrate R in 
water /?, add 3 mL of glacial acetic acid R and 6 mL of a 
44.61 g/L solution of sodium pyrophosphate R and dilute to 
1000 mL with water R (solution A); dissolve 3.22 g of sodium 
stdfate decahydrate R in imtcr R> add 6,8 g of sodium acetate R 
and 6 mL of a 44.61 g/L solution of sodium pyrophosphate R 
and dilute to 1000 mL with water R (solution B). Mix about 
700 mL of solution A and about 300 mL of solution B to 
obtain a solution of pH 4.4. To 1000 mL of this solution, 
add 0.25 g of tetrahexylammonturn hydrogen sulfate R and 
100 mL of methanol R . 

Flow rate 1.0 mL'min, 

Detection Spectrophotometer at 230 nm. 

Injection 40 |±L. 

Run time 2.5 times the retention time of foscamet. 
Identification of impurities Use the chromatogram supplied 
with foscamet impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A and C; use the chromatogram obtained with 
reference solution (b) to identify the peak due to impurity B, 
Relative retention With reference to foscamet (retention 
time = about 5 min): impurity A - about 0,7; 
impurity B = about 1 *5; impurity C = about 2.0. 

System suitability : reference solution (b): 

— resolution', minimum 7.0 between the peaks due to 
foscamet and impurity B. 

Limns: 

— impurities A , B 3 C : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent); 
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— unspecified impurities: for each impurity, not more than 
0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,05 per cent); 

— total : not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,4 per cent); 

— disregard limit. 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,04 per cent); disregard any peak with a relative 
retention time less than 0,6. 

Phosphate and phosphite 

Liquid chrom a tography (2* 2* 29). 

Test solution Dissolve 60.0 mg of the substance to be 
examined in water R and dilute to 25.0 mL with the same 
solvent* 

Reference solution (a) Dissolve 28 mg of sodium dihydrogen 
phosphate monohydrate R in water R and dilute to 100 mL 
with the same solvent. 

Reference solution (h) Dissolve 43 mg of sodium phosphite 
pemahydrate R in water R and dilute to 100 mL with the 
same solvent. 

Reference solution (c) Dilute LO mL of reference solution (a) 
and 1,0 mL of reference solution (b) to 25 mL with water R. 
Reference solution (d) Dilute 3 mL of reference solution (a) 
and 3 mL of reference solution (b) to 25 mL with water R. 
Column: 

— size: l — 0,05 m, 0 = 4,6 mm; 

— stationary phase: anion-exchange resin R. 

Mobile phase Dissolve 0,102 g of potassium hydrogen 
phthalate R in water R, add 2,5 mL of 1 M nitric acid and 
dilute to 1000 mL with water R , 

Flow rate 1,4 mL/min. 

Detection Spectrophotometer at 290 nm (indirect detection). 
Injection 20 pL of the test solution and reference solutions (c) 
and (d). 

System suitability Reference solution (d): 

— resolution: minimum 2,0 between the peaks due to 
phosphate (1 st peak) and phosphite; 

— signal-to-noise ratio: minimum 10 for the principal peak. 
Limits: 

■— phosphate: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent); 

— phosphite: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent). 

Heavy metals 

Maximum 10 ppm. 

Dissolve 1,25 g in 12,5 mL of ! M hydrochloric add , Warm 
on a water-bath for 3 min and cool to room temperature. 
Transfer to a beaker, adjust to about pH 3,5 with dilute 
ammonia R1 and dilute to 25 mL with water R (solution A), 
To 12 mL of solution A, add 2,0 mL of buffer solution 
pH 3.5 R. Rapidly pour the mixture into a test tube 
containing 1 drop of sodium sulfide solution R. The solution is 
not more intensely coloured than a reference solution 
prepared simultaneously and in the same manner by pouring 
a mixture of 5.0 mL of lead standard solution (1 ppm Ph) R ? 
5.0 mL of water R 3 2.0 mL of solution A and 2.0 mL of 
buffer solution pH 3.5 R into a test tube containing I drop of 
sodium sulfide solution R. 


Loss on drying (2.2,22) 

35.0 per cent to 37,0 per cent, determined on LOGO g by 
drying in an oven at 150 °C. 

Bacterial endotoxins (2.6.14) 

Less than 83.3 fU/g, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0.200 g in 50 mL of water R , Titrate with 0.05 M 
sulfuric acid , determining the end-point potentiomctrically 
(2.2.20) at the 3 fiI point of inflexion. 

1 mL of 0.05 M sulfuric acid is equivalent to 19,20 mg 
of CNa^O^P. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, B, C, D 


R2 

R3“P 

u 

O 


o 

X 


R1 


A. R1 = OC 2 H 5j R2 = R3 = ONa: disodium 
(ethoxy carbonyl) phosphon at e, 

B. R1 = R2 = ONa, R3 = OC 2 H 5 : disodium 
(ethoxyoxydophosphanyljformate, 

C. R1 = R2 - OC 2 H 5 , R3 = ONa: ethyl sodium 
(ethoxy carbonyl) phosphonate, 

D. R1 = R2 = R3 = OC 2 H 5 : ethyl 
(d iethoxyphosphoryl) formate. 


PhEur 


Fosfomycin Calcium 

(Ph, Bur. monograph 1328) 

K3C.,/°\ ..POaCa 

H H 


* * * 


★ 

* 

* 


* 

* 

it 


C i H 5 Ca0 4 P T H20 194.1 26469-67-0 

Action and use 

Phosphorite add derivative; antibacterial, 

PttEte— - 

DEFINITION 

Caldum ( 2R> 3£)-{3-methyloxiran- 2-yI) phosphonate 
monohydrate. 

Substance produced by certain strains of Streptomyccs fradiae 
or obtained by any other means. 

Content 

95.0 per cent to 10L0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Slightly soluble in water* practically insoluble in acetone* in 
methanol and in methylene chloride. 
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IDENTIFICATION 

First identification D 
Second identification B* C, D 

A. Infrared absorption spectrophotometry (2,2,24). 
Comparison fosfomydn calcium GRS. 

B. Dissolve about 0.1 g in 3 mL of a 25 per cent VIV 
solution of perchloric acid R. Add 1 mL of 0.1 M sodium 
periodate and heat on a water-bath for 30 min. Allow to cool 
and add 50 ml of water R, Neutralise with a saturated 
solution of sodium hydrogen carbonate R and add 1 mL of a 
freshly prepared 400 g/L solution of potassium iodide R, 
Prepare a blank at the same time and in the same manner. 
The test solution remains colourless and the blank is orange, 

C, To about 8 mg add 2 ml of water 1 mL of perchloric 
add R and 2 mL of 0. I M sodium periodate. Heat on a water- 
bath for 1.0 min and add* without cooling* 1 mL of 
ammonium molybdate solution R5 and 1 mL of 
aminohydroxynaphthalenesulfonk add solution R, Allow to stand 
for 30 min. A blue colour develops, 

D, It gives reaction (a) of calcium (2.3,1), 


TESTS 

pH (2,2.3) 

8.1 to 9.6, 

Dissolve 20 mg in carbon dioxide-free water R and dilute to 
20,0 mL with the same solvent. 


Specific optical rotation (2.2.7) 

- 11.0 to -13.0 (anhydrous substance)* determined at 
405 nm using a mercury lamp. 

Dissolve 2,5 g in a 125 g/L solution of sodium edetate R 
previously adjusted to pH 8.5 with strong sodium hydroxide 
solution R y and dilute to 50.0 mL with the same solution. 

Impurity A 

Maximum 1,5 per cent. 

In a glass-stoppered flask* dissolve 0.200 gin 100.0 mL of 
water R. Add 50 mL of 0.5 M phthalate Puffer solution 
pH 6,4 R and 5,0 mL of 0,005 M sodium periodate, close and 
shake. Allow to stand protected from light for 90 min. 

Add 10 mL of a freshly prepared 400 ©T solution of 
potassium iodide Ry close and shake for 2 min. Titrate with 
0,0025 M sodium arsemte until the yellow colour almost 
disappears. Add 2 mL of starch solution R and slowly 
continue the titration until the colour is completely 
discharged. Carry out a blank test under the same conditions. 
Calculate the percentage content of C^HvCaO^P using the 
following expression: 


(fti - T 12 ) x c x 97 x 100 
m (100 — M) 


x 100 


m = mass of the substance to be examined* in 
milligrams; 

tfj “ volume of 0.0025 M sodium arsenite used in the 
blank titration* in millilitres; 

n 2 = volume of 0.0025 M sodium arsenite used in the 
titration of the test solution* in millilitres; 

c - molarity of the sodium arsenite solution; 

H = percentage content of water. 


Chlorides (2,4.4) 

Maximum 0.2 per cent. 

Dissolve 0.500 g in water Ry add 2 mL of nitric acid R and 
dilute to 50 mL with the same acid. To 2.5 mL of this 
solution add 12.5 mL of water R , 


Heavy metals (2.4.8) 

Maximum 20 ppm. 

Dissolve 2.5 g in 6 mL of glacial acetic add R and dilute to 
25.0 mL with water R. ! 2 mL of the solution complies with 
test A. Prepare the reference solution using lead standard 
solution (2 ppm Pb) R. 

Water (2.5.12) 

8,5 per cent to 11,5 per cent* determined on 0.250 g. Use as 
the solvent a mixture of I volume of pyridine R and 
3 volumes of ethylene glycol R , 

ASSAY 

In a glass-stoppered flask, dissolve 0,120 g in 20,0 mL of 
0.1 M sodium periodate . Add 5 mL of a 50 per cent VIV 
solution of perchloric add R and shake. Heat in a water-bath 
at 37 X for 105 min. Add 50 mL of water R and 
immediately adjust to pH 6.4 with a saturated solution of 
sodium hydrogen carbonate R. Add 10 mL of a freshly 
prepared 400 g/L solution of potassium iodide /?* close and 
allow to stand for 2 min. Titrate with 0.1 M sodium arsenite 
until the yellow colour almost disappears. Add 2 mL of starch 
solution R and slowly continue the titration until the colour is 
completely discharged. Carry out a blank test under the same 
conditions. 

Calculate the percentage content of C^H^CaO tP using the 
following expression: 

(»,-n a )xcx 88x 100 „ ^ 

m (100 — H) * UUU ^ 

m - mass of the substance to be examined* in 
milligrams; 

n 1 - volume of 0.1 M sodium arsemte used in the blank 

titration* in millilitres; 

»2 - volume of 0.1 M sodium arsenite used in die 

titration of the test solution* in millilitres; 

c - molarity of the sodium arsenite solution; 

O = percentage content of impurity A; 

H - percentage content of water, 

STORAGE 

In an airtight container* protected from light. 

IMPURITIES 

Specified impurities A 



A, calcium ( 1 * 2 - dihydroxyprop yl) phospho n a te, 


PhBr4 






1-1068 Fosfomycin Sodium 


2017 


Fosfomycin Sodium 

(Ph. Eur. monograph 1329) 

Hg,C^^^ F ,PQ 3 Na a 

H H 


C 3 H 5 Na 2 0 4 P 182.0 260/6-99-9 

Action and use 

Phosphonic acid derivative; antibacterial. 

PhEur __________ 

DEFINITION 

D isod ium (2 R > 3 S) - (3 -me thyloxiran-2-yl)pho sphonate. 
Substance produced by certain strains of Strepumyces fradiae 
or obtained by any other means. 

Content 

95.0 per cent to 10L0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white* very hygroscopic powder. 

Solubility 

Very soluble in water* sparingly soluble in methanol, 
practically insoluble in ethanol (96 per cent) and in 
methylene chloride. 

IDENTIFICATION 

First identification A 3 D 
Second identification B, C } D 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium bromide R. 

Com pan son Ph. Eur. reference spectrum of fosfomycin sodium. 

B. Dissolve about 0.1 g in 3 nil of a 25 per cent VIV 
solution of perchloric add R. Add 1 mL of 0.1 M sodium 
periodate and heat on a water-bath for 30 min. Allow to cool 
and add 50 mL of water R. Neutralise with a saturated 
solution of sodium hydrogen carbonate R and add l mL of a 
freshly prepared 400 g/L solution of potassium iodide R , 
Prepare a blank at the same time and in the same manner. 
The test solution remains colourless and the blank is orange. 

C. To about 8 mg add 2 mL of water R> 1 mL of perchloric 
acid R and 2 mL of 0.1 M sodium periodate , Heat on a water- 
bath for 10 min and add, without cooling, 1 mL of 
ammonium molybdate solution R5 and 1 mL of 
aminohydroxynaphthaknesulfonic acid solution R. Allow to stand 
for 30 min. A blue colour develops. 

D. It gives reaction (a) of sodium (2.3.1). 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution B 9 (2.2.2, Method II). 

pH (2.2.3) 

9.0 to 10.5. 

Dilute 10 mL of solution S to 20 mL with carbon dioxide-free 
water R. 

Specific optical rotation (2.2.7) 

-13.0 to -15.0 (anhydrous substance)* determined at 
405 nm using a mercury lamp. 


Dissolve 2.5 g in water R and dilute to 50.0 mL with the 
same solvent. 

Impurity A 

Maximum 1.0 per cent. 

In a glass-stoppered flask* dissolve 0.200 g in 100,0 mL of 
water R. Add 50 mL of 0.5 M phthalate buffer solution 
pH 6.4 R and 5.0 mL of 0.005 M sodium periodate, close and 
shake. Allow to stand protected from light for 90 min. 

Add 10 mL of a freshly prepared 400 g/L solution of 
potassium iodide /?* close and shake for 2 min. Titrate with 
0.0025 M sodium arsenite until the yellow colour almost 
disappears. Add 2 mL of starch solution R and slowly 
continue die titration until the colour is completely 
discharged. Carry out a blank test under the same conditions. 
Calculate the percentage content of C 3 H 7 Na 2 0 5 P using the 
following expression; 


(rn - rt 2 ) X c x 100 x 100 
m (100 - H) 

m - mass of the substance to be examined, in 
milligrams; 

?fi “ volume of 0.0025 M sodium arsenite used in the 
blank titration* in millilitres; 

n> — volume of 0.0025 M sodium arsenite used in the 
titration of the test solution, in millilitres; 
c ~ molarity of the sodium arsenite solution; 

H = percentage content of water. 

Heavy metals (2.4.8) 

Maximum 20 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R , 

Water ( 2.5.11) 

Maximum 1.0 per cent* determined on 0.50 g. Use as the 
solvent a mixture of 1 volume of pyridine R and 3 volumes of 
ethylene glycol R. 

Bacteria] endotoxins (2. 6.14) 

Less than 0.083 IU/mg> if intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins. 

ASSAY 

In a glass-stoppered flask* dissolve 0.120 g in 20.0 mL of 
0.1 M sodium pern date. Add 5 mL of a 50 per cent VIV 
solution of perchloric acid R and shake. Heat in a water-bath 
at 37 °C for 105 min. Add 50 mL of water R and 
immediately adjust to pH 6.4 with a saturated solution of 
sodium hydrogen carbonate R. Add 10 mL of a freshly 
prepared 400 g/L solution of potassium iodide R, close and 
allow to stand for 2 min. Titrate with 0.1 M sodium arsenite 
until the yellow colour almost disappears. Add 2 mL of starch 
solution R and slowly continue the titration until the colour is 
completely discharged. Carry out a blank test under the same 
conditions. 

Calculate the percentage content of C 3 H 5 Na 2 0 4 P using the 
following expression: 


m 


{m — ns) x c x 01 x 100 
m (100 - H) 


x (100 - G) 


- mass of the substance to be examined, in 
milligrams; 

- volume of 0 . / M sodium arsenite used in the blank 
titration* in millilitres; 
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n 2 = volume of 0.1 M sodium amniie used in the 
titration of the test solution* in millilitres, 

c “ molarity of the sodium arsenite solution; 

G = percentage content of impurity A; 

H = percentage content of water, 

STORAGE 

In an airtight container, protected from light. If the substance 
is sterile, store in a sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A 



A. disodium (l^-dihydroxypropy^phosphonate. 


PhEur 


Fosfomycin Trometamol 

(Ph. Eur. monograph 1425) 


* * * 

* * 

it it 

* * 

*** 




H H 


Q 

If 

P - OH 
OH 


C 7 H l3 N0 7 P 259,2 78964-85-9 

Action and use 

Phosphonic arid derivative; antibacterial* 

Pfi&r- ______ 

DEFINITION 

2“Amino-2-(hydroxymethyl)propane“l ,3-diol hydrogen 
(2/?* 3S) - (3- methyl oxira n- 2-y 1) phosphonate, 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Very soluble in water, slightly soluble in ethanol 

(96 per cent) and in methanol, practically insoluble in 

acetone. 

IDENTIFICATION 

Fust identification A 
Second identification B f C 

A. Infrared absorption spectrophotometry (2.2. 24). 

Comparison fosfomycin trometamol CRS. 

B. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in water R and dilute to 10 mL with the same solvent* 
Reference solution Dissolve 50 mg of fosfomycin trometamol CRS 
in water R and dilute to 10 mL with the same solvent, 

Plate cellulose for chromatography R as the coating substance. 
Mobile phase concentrated ammonia R> water R y 2-propanol R 
(10:20:70 VIVIV), 

Application 10 pL. 

Development Over 3/4 of the plate. 


Drying In a current of warm air. 

Detection Expose to iodine vapour until the spots appear. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C, To about 15 mg add 2 mL of water J7, 1 mL of perchloric 
acid R and 2 mL of 0.1 M sodium periodate. Heat on a water- 
bath for 10 min and add* without cooling* 1 mL of 
ammonium molybdate solution R5 and 1 mL of 
aminohydroxynaphthalenesulfonic acid solution R. Allow to stand 
for 30 min, A blue colour develops, 

TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-free water R and dilute to 
20.0 mL with the same solvent. 

pH (2.2.2) 

3.5 to 5*5 for solution S, 

Specific optical rotation (2.2.7) 

-13.5 to 12*5 (anhydrous substance), determined on 
solution S at 365 run using a mercury lamp. 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions 
immediately before use. 

Test solution Dissolve 0,600 g of the substance to be 
examined in the mobile phase and dilute to 5.0 mL with the 
mobile phase. 

Reference solution (a) Dissolve 0.600 g of fosfomycin 
trometamol CRS in the mobile phase and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 3.0 mL of this 
solution to 10,0 mL with the mobile phase. 

Reference solution (c) Wet 0.3 g of the substance to be 
examined with 60 pL of water R and heat in an oven at 
60 "C for 24 h. Dissolve the residue in the mobile phase and 
dilute to 20.0 mL with the mobile phase (solution A)* 
Dissolve 0,6 g of the substance to be examined in solution A 
and dilute to 5.0 mL with the same solution (in situ 
degradation to obtain impurities A, B, C and D). 

Blank solution The mobile phase. 

Column: 

— size: l = 0.25 m, 0 = 4,6 mm, 

— stationary phase: amtnopropylsifyl silica gel for 
chromatography R (5 pm). 

Mobile phase 10,89 g/L solution of potassium dihydrogen 
phosphate R in water for chromatography R 
Flow rate 1.0 mlVmin. 

Detection Differential refraerometer at 35 C C, 

Injection 10 j.lL of the blank solution, the test solution and 
reference solutions (b) and (c)* 

Run time Twice the retention time of fosfomycin. 

Relative retention With reference to fosfomycin (retention 
time - about 9 min): trometamol (2 peaks) = about 0.3; 
impurity B - about 0.48; impurity' C = about 0.54; 
impurity A = about 0.88; impurity D - about 1.27. 

System suitability: reference solution (c): 

— resolution: minimum L5 between the peaks due to 
impurity A and fosfomycin, 

— peak-to-voUey ratio : minimum 1.5, where H p = height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of the 
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curve separating this peak from the peak due to 
impurity B. 

Limits: 

— impurities A f B: for each impurity, not more than the area 
of the peak due to fosfomydn in the chromatogram 
obtained with reference solution (b) (03 per cent), 

— impurities G> D: for each impurity, not more than 

033 times the area of the peak due to fosfomycin in the 
chromatogram obtained with reference solution (b) 

( 0 . i per cent) j 

— unspecified impurities: for each impurity, not more than 
033 times the area of die peak due to fosfomycin in the 
chromatogram obtained with reference solution (b) 

(0.1 per cent), 

— total: not more than 1.67 times the area of the peak due 
to fosfomycin in the chromatogram obtained with 
reference solution (b) (03 per cent ); 

— disregard limit: 0.17 times the area of the peak due to 
fosfomycin in the chromatogram obtained with reference 
solution (b) (0,05 per cent); disregard the 2 peaks due to 
trometamol and any peak due to the blank. 

Phosphates 

Maximum 500 ppm. 

Dissolve 0 .1 g in 3 mL of dihm nitric acid R and dilute to 
10 mL with water R. To 5 mL of this solution add 5 mL of 
water R and 5 mL of molybdovanadic reagent R, Shake 
vigorously. After 5 min, any colour in the test solution Is not 
more intense than that in a standard prepared at the same 
time in the same manner, using 5 mL of phosphate standard 
solution (5 ppm PQ$) R. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent, 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Water (2.5, 12) 

Maximum 0.5 per cent, determined on 0,500 g. 



C. 2-amino-3-hydroxy-2-(hydroxymethyl) propyl dihydrogen 
phosphate (trometamol phosphoric acid monoester), 


oh 



D. [2- [ [ [2- [2-amino- 3-hydroxv-2-(hydroxymethyl)propoxv] - 
1 -hydroxypropyl] hydroxypb osphoryl] oxy] - 1- 
hydroxypropyl] phosphonic acid (trometamoyloxy fosfomycin 
dimer), 

____ PtiEur 


Fosinopril Sodium 

(Ph. Eur. monograph 1751) 



C 30 H 45 NNaO 7 P 585.7 88889-14-9 


Action and use 

Angiotensin converting enzyme inhibitor. 

Preparation 

Fosinopril Tablets 


ASSAY 

Liquid chromatography (2.2,29) as described in the test for 
related substances with the following modification. 

Injection 5 gL of the test solution and reference solution (a). 
Calculate the percentage content of GvHjsNC^P from the 
areas of the peaks due to fosfomycin and the declared 
content of fosfomycin trometamol CRS. 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities: A, B, C, D. 



A. (I,2-dihydroxypropyl)phosphonic add, 
OH 



ck* o 


B. [ 2- [2-amino-3-hydroxy-2-(hydroxymethyl)propoxy ] -1 - 
hydroxypropyl] phosphonic acid, 


PftEut ___ 

DEFINITION 

Sodium (24S) -4-cyclohexy 1-1 - [ [ (R) - [ (15) -2-methyl-1 - 
(1 -oxopropoxy) prop oxy] (4-phenyl butyl)phosphoryl] 
ace ty 1] pyrrolidine-2-carboxyla te. 

Content 

99,0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, sparingly soluble in anhydrous 
ethanol, practically insoluble in hexane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Spedfic optical rotation (2.2.7): —6.7 to -4.7 (anhydrous 
substance). 

Dissolve 0.500 g in methanol R and dilute to 25.0 mL with 
the same solvent. 

B, Infrared absorption spectrophotometry (2.2.24). 
Comparison fosinopril sodium CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in a 2 per cent VfV solution of water R in 
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methanol i? s evaporate to dryness and record new spectra 
using the residues. 

C. It gives reaction (a) of sodium (2*J*/), 

TESTS 

Related substances 

A. Liquid chromatography (2.2.29). 

Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 50.0 mL with the mobile 
phase. Sonicate until dissolution is complete. 

Reference solution (a) Dissolve 2 mg of the substance to be 
examined, 2 mg of fosinopril impurity A CRS , 2 mg of 
fosinopril impurity B CRS s 2 mg of fosinopril impurity 1 CRS 
and 2 mg of fosinopril impurity* K CRS in die mobile phase 
and dilute ro 50.0 mL with the mobile phase. Dilute 1.0 mL 
of the solution to 50.0 mL with the mobile phase. 

Reference solution (h) Dilute 1,0 mL of the test solution to 
50,0 mL with the mobile phase. Dilute LG mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (c) Dilute 5*0 mL of reference solution (b) 
to 10,0 mL with the mobile phase. 

Column : 

— size: l = 0.15 m, 0 = 3.9 mm; 

— stationary phase: silica gel for chromatography R (5 pm); 

— temperature: 33 J C. 

Mobile phase phosphoric acid R> water R, acetonitrile RI 
(0.05:0.35:100 VfVfV). 

Flow rate 1.2 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL* 

Run time 4 times the retention time of fosinopril. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurides A> B, I and K. 

Relative retention With reference to fosinopril (retention 
time = about 5 min): impurity K = about 0.3; 
impurity I - about 0.5; impurities B, E and H == about 0*7; 
impurity A — about 2,0. 

System suitability'. 

— resolution: minimum 2.0 between the peaks due to 
impurity B and fosinopril in die chromatogram 
obtained with reference solution (a); 

— signaTto-noise ratio: minimum 40 for the principal peak 
in the chromatogram obtained with reference 
solution (c)* 

Limits: 

— correction factor for the calculation of content, multiply 
the peak area of impurity I by 1.3; 

— sum of impurities B> E and H: not more than 10 times 
the area of the principal peak in the chromatogram 
obtained with reference soludon (b) (L0 per cent); 

— impurity A: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurities I, K: for each impurity, not more than 
3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— unspecified impurities: for each impurity, not more than 
the area of die principal peak in the chromatogram 
obtained with reference solution (b) (0.10 per cent). 

B. Impurities C and D. Liquid chromatography (2.2.29). 


Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase* Sonicate until dissolution is complete. 
Reference solution (a) Dissolve 5 mg of the substance to be 
examined and 5.0 mg of fosinopril impurity C CRS in the 
mobile phase and dilute to 100.0 mL with the mobile phase. 
Dilute 10.0 mL of the solution to 50.0 mL with the mobile 
phase* 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 50*0 mL with the mobile phase. 

Reference solution (c) Dissolve 5.0 mg of fosinopril 
impurity D CRS in the mobile phase and dilute to 100.0 mL 
with the mobile phase* Dilute 10.0 mL of the soludon to 
50.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Column: 

— size: l = 0,25 m 5 0 = 4.6 mm; 

— stationary phase: strongly basic anion-exchange resin for 
chromatography R (5 pm); 

—- temperature: 45 °C. 

Mobile phase phosphoric acid R, water R, acetonitrile Rl 
(0*2:1*5:400 VlViV )* 

Flow rate 0.9 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL. 

Run time Twice the retention time of fosinopril . 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify' the peak due to 
impurity C; use the chromatogram obtained with reference 
solution (c) to identify the peak due to impurity D. 

Relative retention With reference to fosinopril (retendon 
time = about 10 min): impurity C — about 1,2; 
impurity D = about 1.3* 

System suitability: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
fosinopril and impurity C, 

Limits: 

— impurity C: not more than 1.5 times the area of the 
corresponding peak in the chromatogram obtained 
with reference soludon (b) (0*3 per cent); 

— impurity D : not more than 1.5 times the area of the 
corresponding peak in the chromatogram obtained 
with reference solution (c) (0.3 per cent). 

C. Impurities E and F. Liquid chromatography (2.2,29). 

Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 50.0 mL with the mobile 
phase* 

Reference solution (a) Dilute 1.0 mL of the test solution to 
50*0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dissolve the contents of a vial of 
fosinopril impurity mixture CRS (containing impurities E and 
F) in L0 mL of reference solution (a). 

Column: 

— size: / = 0*25 m 3 0 = 4.6 mm; 

— stationary phase: phenyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 45 D C. 

Mobile phase 0.2 per cent V/V soludon of phosphoric acid K, 
acetonitrile Rl (44:56 VfV ), 

Flow rate 1.0 mUmin* 
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Detection Spectrophotometer at 205 nm. 

Injection 20 \xL of the test solution and reference solutions (b) 
and (c). 

Run imte 3 times the retention time of fosinopril 
Identification of impurities Use the chromatogram supplied 
with fosinopril impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities E and F. 

Relative retention With reference to fosinopril (retention 
time - about 8 min): impurity E - about 0,8; 
impurity F = about 0,9. 

System suitability: reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
impurity F and fosinopril. 

Limits: 

— correction factor for the calculation of content, multiply 
the peak area of impurity E by 0.7; 

— impurity F: not more titan 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,3 per cent); 

impurity E: not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). 

2-EthyIhexanoic acid (2,4.28) 

Maximum 0.2 per cent m/m. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

0.50 g complies with test G. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.1Z) 

Maximum 0,2 per cent, determined on 1.00 g. 

ASSAY 

Dissolve 0.450 g in 50 mL of water R. Titrate with 0,1M 
hydrochloric acid 3 determining the end-point potentiometrically 
(2.2.20). 

I mL of 0.1 M hydrochloric acid is equivalent to 58.57 mg of 
C3oH 4 sNNa0 7 P, 

IMPURITIES 

Specified impurities A, B, C 3 D, E, F, H, I, K 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for othcr/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): N. 



A. (25,45)-4-cydohexyM-l((i?)- 

hy droxy (4-phenyl b u tyl) phosp hory l] acetyl] pyrrolidine-2- 

carboxylic acid. 


o o 


^<1 V COzH 

V / N \ and enantiomer 

° Sv> 

ch 3 Y ch* h j^J 


B. (2 J RS J 4i?S)-4-cydohexyFI-[[(i? t S)-[(lSi?)-2-methyl-I- 
(1 -oxopropoxy)propoxy] (4-pheny lbutyl)ph os phoryl] acetyl] 
pyrrolidine- 2 -carboxylic add. 



C. m bi cure of (25,45) -4-ey elohexy l-1 - [ [ (5) - [ (1S) - 2 -methyl -1 - 
(] -oxopropoxy)propoxy] (4-phenyIbutyl)phosphoryl] acetyl] 
pyrrolidine-2-carboxyIic add and (25,45)-4-cydohexyl-l- 
[ [ (R)-1 (1 i?)- 2 -methyl -1 - (1 -oxopropoxy)propoxy] 

(4-phenyl butyljphosphory!] acetyl] pyrrol idine-2-carboxy lie 
add. 


0 9 


h 3 c 


1 

CH 


>°Y^ 


\ co 2 h 


$ 


o 


D, (25,4i?)-4-cyclohexyl-1 - [ [ (i?)-[(15)-2-methyl-1 - 
(1 -oxopropoxy)propoxy] (4-phenyl butyl )phosphoryl] acetyl] 
pyrrolidine- 2 -carboxylic acid, 



E, (25*45)-1 -[[(J?M ( 15)-2-methyl-1 - 

(1 -oxopropoxy)propoxy] ( 4 -phenylbutyl)phosphoryl]acetyl]^L 
phenylpyrroUdme- 2 -carboxylic add (phenylfosinopril), 



F. (25,45) -4-cyclohexyl-1 - [ [ (i?) - (4-phenylbutyI) [(1 S )-1 - 
(1 -oxopropoxy)propoxy]phosphoryl] acetyl] pyrrolidine- 2 - 
carboxylic acid, 
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H. (2/f,4S)-4-cyclohexyl-J-f[(K)-[(15)-2-methy]-l- 
(1 -oxopropoxy)propoxy] (4-phenylbuty])phosphoryl] acetyl] 
pyrrolidine- 2 -carboxylic acid. 


HjC ^-0 
O 


and enaniiomer 


Framycetin Sulfate 

Framycetin Sulphate 
(Ph. Eur. monograph 01 SO) 



C 23 H^N & On>rH 2 S0 4 615 (base) 4J4&30-9 

Action and use 
Antibacterial. 


t [(/?5H(iSJ^2-methyM- 

(1 -oxopropoxy)propoxy] (4-phenyl butyl JphosphorylJ acetic 

add. 



K, (2S,4S)-4-cyclohexyl-I-(2,2-dimethyM- 
oxopropyl) pyrrol idine -2 -carboxyl ic ad d, 


0 



N. (2*S,45)-4-cyclohexyl-H{(2&4<S}-4-cyck>hexyl- 
|(lS)-2-methyl-i-(l -oxopropoxyjpropoxy] (4-phenylbutyl) 
phosphoryl] acetyl] pyirolidin- 2 -yi] carbonyl] pyrrol idine- 2 - 
carboxylic add. 

___ PhEuf 


PfiEur ______ 

DEFINITION 

Sulfate of 2-deoxy-4-O-(2 } 6-diamino-2 ;i 6‘*dideoxy-0E-D- 
glu copyranosy 1) -5- O- [3 -O* ( 2,6 -diamino- 2 , 6 -d ideoxy 
i dopyranosy 1 ) -p-D-ribofuranosy 1 ] -o-st re ptam Lne (neo mycin 
B). 

Substance produced by the growth of selected strains of 
Srrepiomyces fradiae or Streptomyces decarts or obtained by any 
other means. 

Content 

Minimum of 630 ILJ/mg (dried substance). 

CHARACTERS 

Appearance 

White or yellowish-white powder hygroscopic. 

Solubility 

Freely soluble in water, very slightly soluble in alcohol, 
practically insoluble in acetone. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the test for 
related substances. 

Results: 

— the retention time of the principal peak in the 
chromatogram obtained with the test solution is 
approximately die same as chat of the principal peak 
in the chromatogram obtained with reference 
solution (a), 

— it complies with the limit given for impurity C. 

B. It gives reaction (a) of sulfates (2,3.1). 

TESTS 

pH (22.3) 

6.0 to 7.0. 

Dissolve 0.1 gin carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Specific optical rotation (2.2.7) 

+ 52.5 to + 55.5 (dried substance). 

Dissolve LOO g in water R and dilute to 10.0 mL with the 
same solvent 

Related substances 

Liquid chromatography (22.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 
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Reference solution (a) Dissolve the contents of a vial of 
framycetin sulfate CRS in the mobile phase and dilute with the 
mobile phase to obtain a solution containing 0.5 mg/nriL. 
Reference solution (b) Dilute 3.0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with the mobile phase. 

Reference solution (d) Dissolve the contents of a vial of 
neamine CRS (corresponding to 0.5 mg) in the mobile phase 
and dilute to 100.0 mL with the mobile phase. 

Reference solution (e) Dissolve 10 mg of neomycin sulfate CRS 
in the mobile phase and dilute to 100.0 mL with the mobile 
phase. 

Column: 

— size'. I - 0*25 m, 0 = 4.6 mm, 

— stationary phase: base-deactivated octadecyhilyl silica gel for 
chromatography R (5 pm), 

— Temperature: 25 °C. 

Mobile phase Mix 20.0 mL of trifiuoroacetic add R, 6.0 mL of 
carbonate-free sodium hydroxide solution R and 500 mL of 
water R , allow to equilibrate, dilute to 1000 mL with water R 
and degas. 

Flow rate 0.7 mLfnin. 

Post-column solution carbonate-free sodium hydroxide solution R 
diluted 1 in 25 previously degassed, which is added pulse-less 
to the column effluent using a 375 jiL polymeric mixing coil. 
Flow rate 0.5 mL'min. 

Detection Pulsed amperometric detector with a gold working 
electrode, a silver-silver chloride reference electrode and a 
stainless steel auxiliary electrode which is the cell body, held 
at respectively 0.00 V detection, -I- 0.80 V oxidation and 
-0.60 V reduction potentials, with pulse durations according 
to the instrument used. 

Injection 10 pL. 

Run time 1 .5 times the retention time of neomycin B. 

Relative retention With reference to neomycin B (retention 
rime “ about 10 min): impurity A - about 0.65; 
impurity C = about Q.9; impurity G - about LL 
System suitability: 

— resolution: minimum 2.0 between the peaks due to 
impurity C and to neomycin B in the chromatogram 
obtained with reference solution (e); if necessary, adjust 
the volume of the carbonate-free sodium hydroxide 
solution in the mobile phase, 

— signal-to-noise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (c). 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
and taking into account the declared content of 
neamine CRS (1.0 per cent), 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
( 3.0 per cent), 

— total of other impurities: not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (3.0 per cent), 

— disregard limit : area of the principal peak in the 
chromatogram obtained with reference solution (c) 

( 1.0 per cent). 

Sulfate 

27.0 per cent to 3L0 per cent (dried substance). 


Dissolve 0.250 g in 100 mL of water R and adjust the 
solution to pH 11 using concentrated ammonia R< 

Add 10.0 mL of 0A M barium chloride and about 0.5 mg of 
phthakin purple R. Titrate with 0A M sodium edetate adding 
50 mL of alcohol R when the colour of the solution begins to 
change and continuing the titration until the violet-blue 
colour disappears. 

1 mL of 0A M barium chloride is equivalent to 9.606 mg of 
SO* 

Loss on drying {2.232) 

Maximum 8.0 per cent, determined on 1.000 g by dry mg at 
60 C over diphosphorus pentoxide R at a pressure not 
exceeding 0.7 kPa for 3 h. 

Sulfa ted ash (2.4A 4) 

Maximum 1.0 per cent, determined on 1.0 g. 

Sterility (2. 6.1) 

If intended for introduction into body cavities without a 
further appropriate sterilisation procedure, it complies with 
the test for sterility. 

Bacterial endotoxins (2, 6.14, Method D) 

Less than 1.3 IU/mg if intended for introduction into body 
cavities without a further appropriate procedure for the 
removal of bacterial endotoxins. 

ASSAY 

Cany out the microbiological assay of antibiotics (Z 7.2). 

Use framycetin sulfate CRS as the reference substance. 

STORAGE 

In an airtight container, protected from light. If the substance 
is intended for introduction into body cavities, store in a 
sterile, tamper-proof container. 

IMPURITIES 



A. R1 = H, R2 = NH 2 : 2-deoxy-4-0-(2,6-diamino-2,6- 
dideoxy-2-D-glucopyranosyl)-D“StrepTamme (neamine or 
neomycin A-LP), 

B. RI = CO-CH 5) R2 “ KH 2 : 3-A-acetyl-2-deoxy-4-0(2,6- 
diamino-2,6-dideoxy- ct-D-glucopyranosy 1) -o-streptamine 

(3-acety Ineamine), 

D. Rl = H, R2 = OH: 4-0-(2-amino-2-deoxy-3£-D- 
glucopyranosyl)-2-deoxy-n-strepfamine (paromamine or 
neomycin D), 



C. Rl = CH 2 -NH 2 , R2 = R3 = H, R4 = NH 2 : 2-deoxy-4-O 
(2,6-di amino-2,6- dideoxy- 2 -n-gluc opyranosy I) - 5-0 [3 - O- 
(2,6-di am ino-2,6- dideoxv- a- o-gl uc op yranos yI)-p-D- 
ribofuranosyl]-D-streptamine (neomycm C), 
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E. R1 = R3 = Hj R2 - CH r NH 2 , R4 = OH: 4-0-{2-amino- 
2-deoxy-ot-D-glucopyranosy 1}- 2-deoxy- 5-O-13-0 (2 s 6- 

diami no-2,6-dideoxy- (3- L-idopyr anosy 1)- fj*D-ribofuranosy I] -o- 
streptamine (paromomycin I or neomycin E), 

F. RI = CH^NH* R2 = R3 = H, R4 = OH: 4-0(2-amino- 

2- deoxy-^-D-glucopyranosyl)- 2-deoxy- 5 - O- [3-0(2,6- 
diami no-2,6-di deoxy-a- n-gl ucopyranosyl) * p-i> ribofu ranosy l] - 
D-streptamine (paromomycin II or neomycin F), 

G. Ri = H, R2 = CH r NH 2> R3 = CO-CH 3j R4 - NH a : 

3- N- acetyl-2 -deoxy-4- 0- (2>6-d ia mino-2 3 6-dide oxy-a-n- 
gl ucopy rano sy 1) - 5-0 [3-0(2 s &-diamino-2 T 6-dideoxy-[l-L- 
idopyranosyl)-P-D-ribofuranosyl] -D-streptamine (neomycin 
B-LP). 

_ _ __ PhEut 


Fructose 

(Ph. Eur. monograph 0188) 



OH 


* * * 


* 

* 

* 


* 

* 

★ 


QHuO* 180,2 57^8-7 

PftBr _________ 

DEFINITION 

o-a rabino-H e x-2- ul opynmosc - 

The substance described in this monograph is not necessarily 
suitable for parenteral administration. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water* soluble in ethanol (96 per cent), 

IDENTIFICATION 

A. Thin-layer chromatography {2.2,27). 

Solvent mixture water R 7 methanol R (2:3 VIV). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 10 mg of fructose CRS in the 
solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (b) Dissolve 10 mg of fructose R> 10 mg of 
ghicose R t \ 0 mg of lactose R and 10 mg of jurnwe R in the 
solvent mixture and dilute to 20 mL with the solvent 
mixture, 

Plate TLC silica gel G plate R* 

Mobile phase water R, methanol R > anhydrous acetic acid R y 
ethylene chloride R (10:15:25:50 V/VfVfV). Measure the 
volumes accurately since a slight excess of water produces 
cloudiness. 

Application 2 jiL; thoroughly dry the points of application. 
Development A Over 3/4 of the plate. 

Drying A In a current of warm air. 

Development B Immediately* over 3/4 of the plate, after 
renewing the mobile phase. 

Drying B In a current of warm air. 


Detection Spray with a solution of 0.5 g of thymol R in a 
mixture of 5 mL of sulfuric add R and 95 mL of ethanol 
(96 per cent) /?, Heat at 130 C for 10 min. 

System suitability, reference solution (b): 

— the chromatogram shows 4 clearly separated spots. 
Results Hie principal spot in the chromatogram obtained with 
the test solution is similar in position* colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

B. Dissolve 0,1 g in 10 mL of water R , Add 3 mL of cupri- 
tanaric solution R and heat. A red precipitate is formed. 

C. To 1 mL of solution S (see Tests) add 9 mL of water R, 
To 1 mL of the solution add 5 mL of hydrochloric add R and 
heat to 70 C. A brown colour develops. 

D. Dissolve 5 g in water R and dilute to 10 mL with the 
same solvent. To 0,5 mL of the solution add 0.2 g of 
resorcinol R and 9 mL of dilute hydrochloric add R and heat on 
a water-bath for 2 min. A red colour develops, 

TESTS 
Solution S 

Dissolve 10.0 g in distilled water R and dilute to 100 mL with 
the same solvent. 

Appearance of solution 

Dissolve 5,0 g in warn R and dilute to i 0 mL with the same 
solvent. The solution is clear (2.2, /). Add 10 mL of water /?, 
The solution is colourless (2.2.2, Method II ). 

Acidity' or alkalinity' 

Dissolve 6.0 g in 25 mL of carbon dioxide-free tea ter R and 
add 0.3 mL of phenolphthakin solution R. The solution is 
colourless. Not more than 0.15 mL of OJ M sodium 
hydroxide is required to change the colour of the indicator to 
pink. 

Specific optical rotation (2,2,7) 

—91.0 to -93.5 (anhydrous substance). 

Dissolve 10.0 g in 80 ml. of water /?, add 0,2 mL of dilute 
ammonia RI y allow to stand for 30 min and dilute to 
100.0 mL with water R> 

Foreign sugars 

Dissolve 5.0 g in water R and dilute to 10 mL with the same 
solvent. To 1 mL of the solution add 9 mL of ethanol 
(96 per cent) R. Any opalescence in the solution is not more 
intense than that in a mixture of I mL of the initial solution 
and 9 mL of water R. 

5-Hydroxymethylfurfural and related compounds 

To 5 mL of solution S add 5 mL of water R. The absorbance 
(2,2,25) measured at 284 nm is not greater than 0.32. 

Barium 

To 10 mL of solution S add 1 mL of dilute sulfuric acid R. 
When examined immediately and after 1 h* any opalescence 
in the solution is not more intense than that in a mixture of 
1 mL of distilled water R and 10 mL of solution S, 

Lead (2.4JQ) 

Maximum 0.5 ppm. 

Water (2.5. II) 

Maximum 0.5 per cent, determined on 1,00 g. 

Sulfa ted ash 

Maximum 0,1 per cent. 

Dissolve 5,0 g in 10 mL of water R y add 2 mL of sulfuric 
add R y evaporate to dryness on a water-bath and ignite to 
constant mass, 

_ PtiEur 
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Fulvestrant 

(Ph, Bur. monograph 2443) 



C 52 H 4 7F 5 03$ 607 129453-61-8 

Action and use 

Oestrogen receptor antagonist. 

Ft) Elf — _______ 

DEFINITION 

7 a- (9-1(/?5) - (4,4 *5 3 5 >5- Pentafluorop entyl)sulfiny I] nony 1] es tra- 
l,3,5(1 OJ-mcne-3,17p-diol> 

Content 

97,0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

Cany out either tests A, B or tests B 3 C. 

A. Specific optical rotation (2.2.7): + 108 to + 115 
(anhydrous substance), measured at 365 nm at a temperature 
of 25 °C, 

Dissolve 0.50 g in methanol R and dilute to 25,0 mL with the 
same solvent. 

B. Infrared absorption spectrophotometry (2.2.24). 

Companion fulvestrant CRS, 

C. Stereochemical purity (see Tests). 

TESTS 

Appearance of solution 

The solution is dear (2,2, /). 

Dissolve 0.1 g in ethanol (96 percent) R and dilute to 10 mL 
with the same solvent. 

Related substances 

Liquid chromatography (2. 2,29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in methanol R1 and dilute to 5.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 50,0 mg of fulvestrant CRS in 
methanol R1 and dilute to 5.0 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of fulvestrant for system 
suitability CRS (containing impurities A, B 3 C, D and F) in 
1,0 mL of methanol Rl. 

Reference solution (c) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol Rl. Dilute 1,0 mL of this solution 
to 10,0 mL with methanol Rl. 

Column: 

— size: l ~ 0,15 m 3 0 = 4.6 mm; 

-— stationary phase : md-capped octylsilyl silica gel for 
chromatography R (3,5 pm); 

— temperature: 40 Q C, 


Mobile phase: 

— mobile phase A\ methanol R2 f acetonitrile RR water for 
chromatography R (27: 32:4 3 Vf Vf V ); 

— mobile phase B: water for chromatography R , methanol J?2 3 
acetonitrile R1 (10:41:49 VfV/V); 


Time 

Mobile phase A 

Mobile phase fi 

(min) 

(per cent V/V) 

(per cent V/V) 

0 • 25 

100 

0 

25^ 55 

100^0 

0 4 100 

55 ’ 65 

0 

100 


Flow rate 2 mUmin. 

Detection Spectrophotometer at 225 nm. 

Injection 10 fiL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram supplied 
with fulvestrant for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify' the peaks due to impurities A, B, C, D and F. 
Relative retention With reference to fulvestrant (retention 
time - about 23 min): impurity' F = about 0.4; 
impurity A - about 1.1; impurity B = about 1,2; 
impurity C = about 3,7; impurity D = about 1.9. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
fulvestrant and impurity A, 

Calculation of percentage contents: 

— correction factors, multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity' D = 0,7; impurity F - 0,3; 

- for each impurity, use the concentration of fulvestrant in 
reference solution (c). 

Limits: 

— impurity D: maximum 0.6 per cent; 

— impurity C: maximum 0.3 per cent; 
impurity B: maximum 0.2 per cent; 

— impurity F: maximum 0,15 per cent; 

“ unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 1,0 per cent; 

— reporting threshold: 0.05 per cent. 

Stereochemical purity 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve 20,0 mg of the substance to be 
examined in the mobile phase and dilute to 20,0 mL with 
the mobile phase. 

Reference solution Dissolve 5 mg of fulvestrant CRS in the 
mobile phase and dilute to 5 mL with the mobile phase. 
Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: amylase derivative of silica gel for chiral 
separation R (5 pm); 

— temperature: 25 '’C, 

Mobile phase propanol RR heptane R (15:85 VIV). 

Flow rate 0.9 mUmm, 

Detection Spectrophotometer at 280 nm. 

Injection 10 pL. 

Run time twice the retention time of fulvestrant epimer B. 
Identification of peaks Use the chromatogram supplied with 
fulvestrant CRS and the chromatogram obtained with the 
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reference solution to identify the peaks due to fulvestrant 
epimers A and B. 

Relative mention With reference to fulvestrant epimer B 
(retention time = about 18 min); fulvestrant 
epimer A = about 1,2. 

System suitability: reference solution: 

— resolution: minimum 2,0 between the peaks due to 
fulvestrant epimer B and fulvestrant epimer A. 

Limit\ 

— fulvestrant epimer A: 42 per cent to 48 per cent; 

— fulvestrant epimer B: 52 per cent to 58 per cent. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent ethanol (96 per cent) R. 

0,250 g complies with test H. Prepare the reference solution 
using 0,5 mL of lead standard solution (10 ppm Pb) R, 

Water (2.5.32) 

Maximum 0,5 per cent, determined on 50 mg. 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g in a platinum 
crucible. 

Bacterial endotoxins (2.6.14) 

Less than L25 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

Test solution Dissolve 0.1 g of the substance to be examined 
in 1 mL of ethanol (96 per cent) R and dilute to 80 mL with 
w T ater for BET. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C^H^F^OjS taking into 
account the assigned content of fulvestrant CRS . 

STORAGE 

Protected from light at a temperature of 2 "C to 8 : 'C, If the 
substance is sterile, stone in a sterile, airtight, tamper-proof 
container. 

LABELLING 

The label states, where applicable, that die substance is 
suitable for use in the manufacture of parenteral 
preparations. 

IMPURITIES 

Specified impurities B, C, D t F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. Sec also 5.10 , 
Control of impurities in substances for pharmaceutical use): A, E. 




B. 7ot-[9-[(4,4,5,5,5-pentafluoropentyl)sulfonyl] nony 1 ] estra- 
1,3 j 5(10) -triene- 3,17 fLdiol, 




C. 71;-[9-[[9-[(4,4,5,5,5- 

pentafluoropenty l) sulfin y 1 ] n onyl] sulfinyl] nony 1] cstra- 
133 (10)-triene-3,1 TjiHdiol, 


D, 7 4,7 'c-nonane-1,9-diy Ibis [estra-133(10)“triene-3,l 7J3- 
diol), 



E, 7 -19- [(4,4,53 j 5-pentafluoro pen ty 1) sulfinyl j nonyI] estra- 
13,5(10) J 6-tetraene-3,17^-diol (Afi-fulvcstrant), 



f. 3,17 |Ldihydroxy-7^-[9’[(4,433i5- 

pentafluoropentyl)sulfLnyl] nonyljcsira-133(10)-trien-6- 
one (fi-keto-fulvestrant), 

____ PhEur 


\. 7H9-[(BS)-(4,4,533- 

pentafluoropent> r l)sulfmyl]nonyllestra-l 33(10)-triene- 
3 s 17(3-diol (7(Tfulvestrant), 
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Furazolidone 



C 8 H 7 NjO s 225,2 67-45-8 

Action and use 

Antiprotozoal; antibacterial, 

DEFINITION 

Furazolidone is 3-(5-tfin:ofurfuiyHdcneammG)oxazoHdin-2- 
one. It contains not less than 97,0% and not more than 
103.0% of C S H?N 3 Q S , calculated with reference to the dried 
substance. 

CHARACTERISTICS 

A yellow, crystalline powder. 

Very slightly soluble in water and in ethanol (96%); practically 
insoluble in ether , 

IDENTIFICATION 

A, The infrared absorption spectrum. Appendix II A, is 
concordant with the reference spectrum of furazolidone 
(RS 164), 

B. Dissolve 1 mg in 1 mL of dimetkylformamide and add 
0.05 mL of 1 m ethanolic potassium hydroxide. A deep blue 
colour is produced , 

TESTS 

Acidity or aUkalinity 

Shake l g for 15 minutes with 100 mL of carbon dioxide-free 
water and filter. The pH of the filtrate is 4.5 to 7,0, 

Appendix V L. 

Nitrofurfural diacetate 

Carry out in subdued light the method for thin-layer 
chromatography. Appendix 10 A, using silica gel G as the 
coating substance and a mixture of 5 volumes of 1,4-dioxan 
and 95 volumes of toluene as the mobile phase. Apply 
separately to the plate 20 pL of solution (1) and 10 pL of 
solution (2), For solution (1) dissolve 50 mg of the substance 
being examined in 5 mL of dimethylfortnamide by heating on 
a water bath for a few minutes, allow to cool and dilute to 
10 mL with acetone* Solution (2) contains 0,010% w/v of 
nkrofurfurai diacetaie BPCRS in a mixture of equal volumes of 
dimethylformamide and acetone. After removal of the plate, 
heal it at 105 for 5 minutes and spray with a solution 
prepared by dissolving 0.75 g of phenylhydrazme hydrochloride 
in 10 mL of ethanol (96%) 3 diluting to 50 mL with water, 
adding activated charcoal > filtering and then adding 25 mL of 
hydrochloric acid and sufficient water to produce 200 mL 
Any spot corresponding to niirofurfural diacetate in the 
chromatogram obtained with solution (1) is not more intense 
than the spot in the chromatogram obtained with solution (2) 
C2%). 

Loss on drying 

When dried to constant weight at 105", loses not more than 
0.5% of its weight. Use 1 g, 

Sulfated ash 

Not more than 0,1%, Appendix IX A. 

ASSAY 

Carry out the following procedure protected from light. 

To 80 mg add 150 mL of dimethylformamide^ swirl to dissolve 


and add sufficient water to produce 500 mL, Dilute 5 mL to 
100 mL with water and mix. Measure the absorbance of the 
resulting solution at the maximum at 367 nm. 

Appendix II B. Calculate the content of C 8 H7N 3 0 5 taking 
750 as the value of A(I%, 1 cm) at the maximum at 
367 nm, 

STORAGE 

Furazolidone should be protected from light. 


Furosemide 

(Ph. Eur, monograph 039!) 




CuHnClK 2 O s S 330.7 


* * * 

* * 

* * 

★ * 

*** 


54-31-9 


Action and use 
Loop diuretic. 

Preparations 

Co-amilofruse Tablets 
Furosemide Injection 
Furosemide Tablets 

PhEm _____ 

DEFINITION 

4-Chl oro-2- [ (fiiran -2-y Ime thy 1) a tnino] -5-sulfamoy Ibenzo ic 
acid. 

Content 

98,5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in acetone, sparingly 
soluble in ethanol (96 per cent), practically insoluble in 
methylene chloride. It dissolves in dilute solutions of alkali 
hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification B . 

Second identification A, C, 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2.25)* 

Test sohuion Dissolve 50 mg in a 4 g/L solution of sodium 
hydroxide R and dilute to 100 mL with the same solution. 
Dilute 1 mL of this solution to 100 mL with a 4 gfL solution 
of sodium hydroxide R, 

Spectral range 220-350 nm. 

Absorption maxima At 228 nm, 270 nm and 333 nm. 
Absorbance ratio A 210 )^ 22 ^ — 0.52 to 0.57, 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison furosemide CRS . 

If the spectra obtained in the solid slate show differences, 
dissolve the substance to be examined and the reference 
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substance separately in acetone evaporate to dryness and 
record new spectra using the residues. 

C. Dissolve about 25 mg in 10 mL of ethanol (96 per cent) R. 
Mix 5 mL of the solution and 1 0 mL of water /?, To 0,2 mL 
of this solution add 10 mL of dilute hydrochloric acid R and 
heat under a reflux condenser for 15 min. Allow to cool and 
add 18 mL of / M sodium hydroxide and 1 mL of a 5 g/L 
solution of sodium nitrite R. Allow to stand for 3 mb, add 
2 mL of a 25 g/L solution of sulfamic acid R and mix. 

Add 1 mL of a 5 g/L solution of naphthykthyknediamine 
dihydrochloride R. A violet-red colour develops, 

TESTS 

Appearance of solution 

The solution is clear ( 2.2.1 ) and not more intensely coloured 
than reference solution BY 5 (22,2* Method If). 

Dissolve 0.5 g in 0.5 M sodium hydroxide and dilute to 
10.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and protect from light . 

Test solution Dissolve 50 mg of the substance to be examined 
in the mobile phase and dilute to 50.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 2 mg oi furosemide 
impurity A CRS in the mobile phase* add 2.0 mL of the test 
solution and dilute to 20.0 mL with the mobile phase. Dilute 
0.5 mL of this solution to 20.0 mL with the mobile phase. 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 2 mg of furosemide for peak 
identification CRS (containing impurities C and D) in 2,0 mL 
of die mobile phase. 

Column: 

— size: t = 0.25 m, 0 = 4,6 mm; 

— stationary phase: end-capped oaylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase Dissolve 2.0 g of potassium dihydwgen 
phosphate R and 2.5 g of cetrimide R b 700 mL of water /?, 
adjust to pH 7.0 with ammonia R and add 300 mL of 
propanol R. 

Flow rate 1 mL min. 

Detection Spectrophotometer at 238 nm. 

Injection 20 pL. 

Run rime 3 times the retention time of furosemide. 
Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A; use the chromatogram supplied with furosemide 
for peak identification CRS and the chromatogram obtained 
with reference solution (c) to identity the peaks due to 
impurities C and D. 

Relative retention With reference to furosemide (retention 
time = about 9 min): impurity C = about 0.5; 
impurity A = about 0.8; impurity D = about L5. 

System suitability: 

— resolution 1 , minimum 4.0 between the peaks due to 
impurity A and furosemide in the chromatogram obtained 
with reference solution (a); 

— signal-to-noise ratio : minimum 40 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— eotrection factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 


corresponding correction factor: impurity C = 1,4; 
impurity D = 2.0; 

— impurity C: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0,2 per cent); 

— impurity D: not more than l .5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total: not more than 5 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 200 ppm. 

To 0.5 g add a mixture of 0,2 mL of nitric acid R and 30 mL 
of water R and shake for 5 min. Allow to stand for 15 min 
and filter. 

Sulfates (2.4.13) 

Maximum 300 ppm. 

To 1.0 g add a mixture of 0.2 mL of acetic acid R and 
30 mL of distilled water R and shake for 5 min. Allow to 
stand for 15 min and filter. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent mixture water /?, acetone R (20:80 VIV). 

0.25 g complies with test H. Prepare the reference solution 
using 0,5 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 Q C. 

Sul fa ted ash (, 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in 40 mL of dimethylformanude R. Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
p Qtentiomctrically (2,2, 20 ), 

1 mL of 0.1 M sodium hydroxide is equivalent to 33.07 mg of 
Ci 2 H n ClN a O,S. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities C, D. 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10: 
Control of imp unties in substances for pharmaceutical use): A y B, 
E,F. 
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$ a 

^S. XO;N 

HtH YJ 

CT*^* 

A. 2*chloro-4- [ (fu ran-2-ylmetityl) amino] “5-sulfamovIbenzoic 
add, 



Fusidic Acid 

(Ph. Eur. monograph 0798) 



. %H 2 o 


B. 2,4-dich]oro-5-sulfamoylben7oic add, 


o o 


- rx 


CO^ 


a m 2 

C. 2-amino^chioro-5-suifarnoylbenzoic add, 



D. 2,4-bis [ (fu ra n- 2-ylmethy l) a mine] - 5-su l famoylhe nzoic a cid y 



E. 2,4-dichlorobenzoic add. 



F. 4-chloro-5 -sulfamoy 1-2 - ([((2 RS) -te trahyd rofura n- 2- 
yljmethyllamino]benzoic add. 

_ PfiEt* 


CjiH^O^VaHaO 525.7 6990-06r3 

Action and use 

Antibacterial 
Preparations 
Fusidic Acid Cream 
Fusidic Add Eye Drops 
Fusidic Acid Oral Suspension 

pug* _ 

DEFINITION 

em-(l7Z)-l b^-CAcetyloxy^pjl 1 p-dihydroxy^pjg,! 4- 
trimeihyl-18-nor-5 % 1 Cta-cholesta-17(20},24~dieQ~21 -oic add 
hemihydrate. 

Antimicrobial substance produced by fermentation of certain 
strains of Ftuidium cocdneum or by any other means. 

Content 

97.5 per cent to IQLO per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison fusidic acid CRS. 

B. Ignite 1 g, The residue does not give reaction (a) of 
sodium (2.3.1). 

TESTS 

Related substances 

Liquid chromatography (2.2.29), Prepare the solutions 
immediately before use. 

Solvent mixture methanol /?, 5 g/L solution of phosphoric 
acid /?, acetonitrile R (10:40:50 VfVfV )* 

Test solution Dissolve 25 mg of the substance to be examined 
in the solvent mixture and dilute to 10.0 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 2 mg of fusidk acid for peak 
identification CRS (containing impurities A, B, C, D, F, G, H 
and N) in the solvent mixture and dilute to l .0 mL with the 
solvent mixture. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10.0 mL with the solvent mixture. 
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Reference solution (d) Dissolve the contents of a vial of fusidic 
add impurity mixture CRS (containing impurities I, K, L 
and M) in l ,0 mL of the solvent mixture* 

Column: 

— size: l - 0.15 m,0 = 4.6 nun; 

— stationary phase : end-capped oaadecylsdyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 30 °C* 

Mobile phase : 

— mobile phase A: methanol R, acetonitrile R, 5 g/L solution of 
phosphoric add R (20:40:40 ViVfV)\ 

— mobile phase B: 5 g/L solution of phosphoric add R, 
methanol R y acetonitrile R (10:20:70 VfVlV)\ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-3 

100 

0 

3-28 

100*0 

0 * 100 

28 - 33 

0 

100 


Flow rate L0 mUmin, 

Detection Spear op ho to me ter at 235 nm* 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with fusidic acid for peak identification CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, C, D, F, G, H and 
N; use the chromatogram supplied with fusidic add 
impurity mixture CRS and the chromatogram obtained with 
reference solution (d) to identify the peaks due to impurities 
I, K, L and M. 

Relative retention With reference to fusidic acid (retention 
time - about 18 min): impurity A = about 0*4; 
impurity B - about 0*5; impurity G - about 0.6; 
impurity D = about 0.63; impurity N = about 0*65; 
impurity F - about 0.7; impurity G = about 0.82; 
impurity H = about 0.85; impurity' 1 = about 0*96; 
impurity K “ about 1*18; impurity' L - about 1.23; 
impurity M - about 1.4. 

System suitability*: reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurities G and H. 

Limits: 

— correction factors ; for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor* impurity C = 0*7; 
impurity D - 0.7; impurity F = 0.3; impurity' I = 0.6; 
impurity K = 0.6; 

— impurity M: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent); 

— impurity G\ not more than 0.7 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.7 per cent); 

— impurity L: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0*5 per cent); 

— impurity B: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0*4 per cent); 

— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0*3 per cent); 


— impurities C, D, F, I, K, N: for each impurity, not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (e) 

(0.2 per cent); 

— unspecified impurities: for each impurity', not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (c) (0*10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2*0 per cent); 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0*05 per cent). 

Water (2.5*/2) 

1.4 per cent to 2*0 per cent, determined on 0.50 g. 

Sulfated ash (2,4. 14) 

Maximum 0.2 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.400 g in 10 mL of ethanol (96 per cent) R. 

Add 0.5 mL of phenolphthaldn solution R. Titrate with 0, / Af 
sodium hydroxide until a pink colour is obtained. 

I mL of 0.1 Af sodium hydroxide is equivalent to 51.67 mg 
of 

STORAGE 

Protected from light, at a temperature of 2 °C to 8 C. 

IMPURITIES 

Specified impurities A, B T C, D, F* G* I, K, L, M, N 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): E, H, 
3,0. 



A. em- (24S7f, 17Z)-16a-(acetyloxy)-3fi, 11J5,24,25- 
tetrahydroxy-4p,8,14-trimethyl* 18-nor-5P, 1 Oi-eholest- 
17(20)-en-21-oic acid (24,25-dibydro-24,25-dihydroxyfusidic 
acid), 



B* ew-(l 7£)-3P, 11 P-dihydroxy- 17- [ (6,Si?) * 6*h y droxy-7,7- 
dimeihyb2*oxooxepan-3-ylidene]-4p,8,14-tri methyl- 18-nor 
5|iJ0tt-androstan-16a-yl acetate (24,25*dihydro*24 J 25- 
dihydroxyfusidic acid 21,25-lactone), 
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C. em-( J72)-3P,11 P-dihydroxy-17-[(6S)-6-( 1 -hydroxy-1- 
m ethy lethyi)- 2 -ox 0 dihy dro- 2//-py ran- 3(4/f) -y lidene] -4 P, 8,14- 
trimcthyl-18-nor-5p, 1 Oa-androsian-1 62 -yl acetate ((24/?)- 
24 ) 25-dihydro-24 J 25-dihydroxyfiisidic add 21,24-lactone), 




D. mt-{ 172)-3p, 11[Vdihydroxy-17-l(6«-6-(l-hydroxy-i- 
mcthy 1c chyi}- 2 -oxodihydrcH 2 f/-p>Tan- 3 (477)~ylidene] -4p>8, i 4- 
mmcihyl-l8-nor-5P,iO^-androstan-16a-yl acetate ({24S}- 
24,25-dihydro-24,25-dihydroxyfusidic add 21,24-lactone)* 


E, em-C 172,24EZ}- 16at-{acetytaxy)-3P» 11 p,26-trihydroxy- 
4p,8,L4-trimethyl-18-nor-5p, 1 Oot-cholesta-17(20),24-dien-21 
ok add (26-hydroxyfusidic add), 




G. m- (172)-16ot-(acetyloxy)-11 p-hydroxy^S, 14-trimethyl- 
3-oxo-18-nor-5Pi S Oa-cholesta-17 (20) a 24Hdien-21 -oic add 

(3-didehydrofusidic add), 



H tm-( 172)-16a-(acety]oxy>- 3p-hydroxy^P,8,14-trim ethyl 
11 -oxo-10-nor- 5 p, I O^-cholesta-17(20), 24-dten-21 -oic acid 
{l 1 -didehydrofusidic add), 



1. £rif-(I72>3p,lip,16P-odhydroxy-4p,8,14-mmeihyM8-nor- 
5P,10Q£-chole$ta-l7(20),24-dicn-2i-oic acid (16 -epi- 
deacetyl fusidic acid). 



J. em-(17^-3p i np-dihydrox> i -4p,8,I4-ttimeihyl-18-nor- 
5p,10flc-cholesta-17(20},24-dieno-21 (16p)-la«one (16 -tpi- 
deacecyffusidie add 21,16-lactone), 


F> e?tf-{ 172,24E2)-160E-(accty r loxy r )-3P, 11 p-dihydroxy- 
4 p, 8,1 4-trim ethyl- 26-oxo-18-nor-5 p, 1 Oot-cholesta - 1 7 (20) * 24- 
dien-21-ok add (26-oxofusidic acid). 
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K. em-CnZJ-SPil I(3-dihydroxy-4p,8 J 14“trimethyI-I8'nor* 
5p, lOa-cholesta-I7{20),24-dicno-21 (16a)-]actone 
(deacetylfusidic add 21,16-lactone), 



L, ent-( 17Z) -16a- (ace ty loxy )*3 |3-hydroxy*4 p, 8,14-tiimeihyI- 
18-nor-5P,10ct-cholc8ta-9(l l) > 17(20) J 24-trien-21-oic add 
(9,11-anhydrofusidic add). 



M ent-(\1Z)-l 6a-(acetyloxy)-3P-hydroxy-4P,8,14-mmethyl- 
18-nor-5P,10a-cho)esta-l7(2O},24-dien-21-Qic add 
(1 l-deoxyfusidic add), 

N. unknown structure. 



O. 7Z)-3p, 11 p> 16a~trihydroxy-4j),8 3 14-trimethyl-18- 
nor-5p,I0a-cholesta-l 7(20),24-dien-21-oic acid 
(deacetylfusidic acid). 

----- - - PtiEur 


Gabapentin 

(Ph Bttr monograph 2173) 



G>H l7 N0 2 171.2 60142-96-3 

Action and use 
Antiepilepric. 

Preparations 

Gabapentin Capsules 
Gabapentin Tablets 
Gabapentin Oral Solution 

ft fir — _ ____ 

DEFINITION 

[1 -(Aminomethy 1)cvdohexyl]acetic add. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

It dissolves in dilute adds and dilute solutions of alkali 
hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison gabapentin CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in methanol /?, evaporate to dryness and record 
new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and colourless (2.2.2, 

Method If). 

Dissolve 1.50 g in a mixture of 0.5 mL of acetic acid /?, 

19.5 mL of methanol R and 30 mL of water R. 

pH (2.2.5) 

6.5 to 7.5. 

Dissolve 1.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Related substances 

A. Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solution A Dissolve 2.32 g of ammonium dihydrogen 
phosphate R in 950 mL of water R, adjust to pH 2.0 with 
phosphoric acid R, and dilute to 1000 mL with water R. 

Buffer solution Dissolve 0.58 g of ammonium dihydrogen 
phosphate R and 1.83 g of sodium perchlorate R m 950 mL of 
water R, adjust to pH 1.8 with perchloric acid R t and dilute to 
1000 mL with water R. 

Test solution Dissolve 0.140 g of the substance to be 
examined in solution A and dilute to 10.0 mL with 
solution A. 
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Reference solution (a) Dilute 1.0 mL of the test solution to 
100-0 mL with solution A. Dilute 1.0 mL of this solution to 
10.0 mL with solution A, 

Reference solution (b) Dissolve 7.0 mg of gabapentin 
impurity A CHS and 10 mg of gabapentin impurity B CRS in 
methanol RJ and dilute to 50-0 mL with the same solvent. 
Dilute 1.0 mL of the solution to 10.0 mL with solution A. 
Reference solution (c) Dissolve 0-140 g of gabapentin CRS in 
solution A and dilute to 10.0 mL with solution A. 

Reference solution (d) Dissolve 7-0 mg of gabapentin 
impurity D CRS in 25 mL of methanol R1 and dilute to 
100.0 mL with solution A. Dilute 1.0 mL of this solution to 
10-0 mL with solution A. 

Column: 

— size: / = 0.25 m 3 0 - 4.6 mm; 

— stationary phase: end-capped oaadecylsilyl amorphous 
organosilica polymer R (5 pm); 

— temperature : 40 °C- 

Mobile phase acetomtrik Rf buffer solution (24:76 ViV). 

Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 215 run. 

Injection 20 pL of the test solution and reference solutions (a) 
and (b). 

Run time 4 times the retention time of gabapentin. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peaks due to 
impurities A and B. 

Relative retention With reference to gabapentin (retention 
time = about 4 min): impurity A = about 2-4; 
impurity B = about 2-8. 

System suitability): reference solution (b): 

— resolution: minimum 2.3 between die peaks due to 
impurities A and B. 

To avoid memory effects between 2 chromatograms, the 
column may be washed using acetonitrile Rl. 

Limits : 

— impurity' A: not more than 1.5 limes the area of the 
corresponding peak in the chromatogram obtained 
with reference solution (b) (0.15 per cent); 

— unspecified impurities: for each impurity, not more chan 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0-10 per cent); 

— disregard limir. 0.5 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (a) (0-05 percent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph .Sutoruncej for 
pharmaceutical use (2034) do not apply for this test. 

B. Liquid chromatography (2.2.29) as described in test A for 
related substances with the following modifications. 

Mobile phase methanol Rl } acetonitrile /?/, buffer solution 
(30:35:35 V1VIV). 

Injection 20 pL of the test solution and reference solution (d). 
Run time 1,2 times the retention time of impurity D. 

Retention time Impurity D = about 10 min. 

Limits: 

— unspecified impurities: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0-05 per cent); 

— disregard limit : 0.6 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (d) (0.03 per cent); disregard any peak with a 


relative retention of not more than 0.4 with reference 
to impurity D. 

Limir, 

— total for tests A and B: maximum G.5 per cent. 

Chlorides 
Maximum 100 ppm. 

Dissolve 1.5 g in a mixture of 0.5 mL of acetic acid /?, 

19,5 mL of methanol R and 30 mL of water R - Titrate with 
0,001 M silver nitrate , determining the end-point 
potentio metrically (2- 2- 20), 

1 mL of 0.001 M silver nitrate is equivalent to 0.03545 mg of 
chlorides- 

Heavy metals ( 2,4.8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R 

Water (2,5.31) 

Maximum 0-3 per cent, determined on 1.000 g. 

Sulfated ash (2-4- 14) 

Maximum Q.l per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2-2.29) as described in test A for 
related substances with the following modification. 

Injection 20 pL of the test solution and reference solution (c). 
System suitability^. reference solution (c): 

— symmetry factor, maximum 5.0 for the peak due to 
gabapentin. 

Calculate the percentage content of CgHnNOz taking into 
account the assigned content of gabapentin CRS. 

IMPURITIES 

Specified impurities A 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034)- It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. / 0. 
Control of impurities in substances for pharmaceutical use): B } D> 

£, G- 

By liquid chromatography A: A, B, E, G. 

By liquid chromatography B: D> 



A. 2-azaspiro[4.5]decan-3«one 3 



B. (I-cyanocyclohexyl) acetic acid. 
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D. [ 1 - [(3-oxo-2-azaspiro[4.5]dec-2-yl)methyl]cyclohexyl] 
acetic add, 



E. l-(carboxymethyl)cydohexanecarboxylic add, 



G. [L(2-aminoethyl)cyclohexy I] acetic add. 


PffEir 


Gadobutrol Monohydrate 

(Hi. Eur. monograph 2735) 


^CO,- 


HO hC K ) 
N N 


I h 2 o 


HO' 


and enantiomer 


C 18 H 3l GdN 4 0 9j H 2 0 623 198637-52-4 

Pft£ir— ___ _ _ __ 

DEFINITION 

Gadolinium 2 s 2' i 2 H -[10-[(l^ s 25/?)"2 J 3-dihydrox>'-l- 
(hydroxymethyl)propylj-l ,4,7,1 0-tetraazacyclododecane- 
1,4,7-triy l] triacetate monohydrate. 

Content 

— gadobutrol : 97.5 per cent to 102,5 per cent (anhydrous 
substance); 

— gadolinium: 98.0 per cent to 102.0 per cent, calculated as 
gadobutrol (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, practically insoluble in anhydrous 
ethanol and in heptane. 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison gadobutrol monohydrate CRS. 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in 0.5 mL of water R, then add 5 mL of anhydrous 
ethanol R f evaporate to dryness and record new spectra using 
the residues. 


B. Inductively coupled plasma-atomic emission spectrometry 
(2.2.57) as described in the assay for gadolinium. 

TESTS 

Appearance of solution 

The solution is clear (2.2.1). 

Dissolve 6.0 g in water R and dilute to 10-0 mL with the 
same solvent. Sonicate if necessary'. 

Specific optical rotation ( 2.2.7) 

-0.05 to 4- 0.05 (anhydrous substance), using an instrument 
with a minimum sensitivity of ± 0.002°. 

Dissolve 6.00 g in water R and dilute to 20.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2.29). Use suitable plastic labware 
for the preparation of the solutions and plastic viak. Store the 
solutions at 10 C and use them within 42 h. 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in mobile phase A and dilute to 5.0 mL with 
mobile phase A. 

7m solution (b) Dilute 1.0 mL of test solution (a) to 
10.0 mL with mobile phase A. 

Reference solution (a) Dissolve 10 mg of gadobutrol for peak 
identification CRS (containing impuriry C) in 1.0 mL of 
mobile phase A. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
20.0 mL with mobile phase A. Dilute 1,0 mL of this solution 
to 100.0 mL with mobile phase A, 

Reference solution (c) Dissolve 50,0 mg of gadobutrol 
monohydrate CRS in mobile phase A and dilute to 50,0 mL 
with mobile phase A. 

Column: 

— size: t = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped pfmtylhexylsilyl silica gel for 
chromatography R (3 pm) with a pore size of 10 nm. 

Temperature: 

— autosampler. 10 C; 

— column ; 50 'C. 

Mobile phase: 

— mobile phase A: mix 5 volumes of acetonitrile R2 and 
995 volumes of water for chromatography R previously 
adjusted to pH 3,6 with a 50 per cent ViV solution of 
anhydrous formic add R in water for chromatography R; 

— mobile phase &: acetonitrile R2; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - IS 

100 

0 

15 - 50 

100 + 75 

0 + 25 


Flow rate 1.0 mL/min. 

Detection Charged aerosol detector at 100 pA. 

Injection 40 (iL of test solution (a) and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with gadobutrol for peak identification CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity C. 

Relative retention With reference to gadobutrol (retention 
time = about 11 min): impurity C - about 1 .2. 

System suitability: reference solution (a): 

— peak-w-vaUey ratio: minimum 2.0, where H p = height 
above the baseline of the peak due to impurity C and 
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H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
gadobutrol. 

Calculation of percentage contents : 

- for each impurity, use the concentration of gadobutrol in 
reference solution (b)> 

Limits: 

— unspecified impurities: for each impurity, maximum 
0,05 per cent; 

— total: maximum 0.3 per cent; 

— reporting threshold: 0*03 per cent* 

Free gadolinium 

Maximum 0.01 per cent (anhydrous substance). 

Solution A To 30.0 mL of sodium acetate buffer solution 
pH 5*0 R add 3.0 mL of xylenol orange solution R and dilute 
to 200.0 mL with water R. 

Gadolinium sulfate solution Dissolve 93*35 mg of gadolinium 
sulfate oaahydrate R in water R and dilute to 1000.0 mL with 
the same solvent* 

Test solution Dissolve 0.250 g of the substance to be 
examined in 5.0 mL of the gadolinium sulfate solution and 
30 mL of water R with the aid of ultrasound. Add 10*0 mL 
of solution A and adjust to pH 5*0 with a 10*3 gfL solution 
of hydrochloric acid R. Ti trate with 0.00025 M sodium edetate s 
determining the end-point photometrically using a suitable 
auiotitrator equipped with a photometric sensor at a 
wavelength of 570-574 nm mL). 

Standard solution Prepare a solution in the same manner as 
for the test solution but omitting the substance to be 
examined (V 2 mL)* 

Determine the free gadolinium content from the difference in 
the volumes of titrant consumed ( V\ - Vf). 

1 mL of 0.00025 M sodium edetate is equivalent to 
0.03931 mg of gadolinium. 

Water (2*5*52) 

2.0 per cent to 7.0 per cent, determined on 0.100 g using the 
evaporation technique at 220 C* 

ASSAY 

Gadobutrol 

Liquid chromatography (2*2.29) as described in the test for 
related substances with the following modifications. 

Detection Spectrophotometer at 195 nm* 

Injection Test solution (b) and reference solution (c)* 
Calculate the percentage content of C| W H 3 |GdN 4 O t) taking 
into account the assigned content of gadobutrol 
monohydrate CRS !. 

Gadolinium 

Inductively coupled plasma-atomic emission spectrometry 
(2.2.57), 

Yttrium standard solution To 100.0 mL of a certified reference 
solution containing 1000 mgflL of Y add 50 mL of nitric 
acid R and dilute to 1000*0 mL with water R. 

Zero solution To 1.5 mL of the yttrium standard solution add 
0.5 mL of nitric acid R and dilute to 50.0 mL with water R * 
Test solution Dissolve 50.0 mg in 150*0 mL of water /?, add 
7.5 mL of yttrium standard solution and 2*0 mL of nitric 
add R and dilute to 250*0 mL with water R. 

Reference solutions Into 3 volumetric flasks introduce 
respectively 2.0 mL, 2.5 mL and 3.0 mL of a certified 
reference solution containing 1000 mgTofGd. To each 
flask add 1.5 mL of the yttrium standard solution and 
0,5 mL of nitric acid R and dilute to 50*0 mL with water if* 


Wavelengths 217.069 nm, 217*774 nm, 219.103 nm, 

226.109 nm (gadolinium), 224.306 nm (yttrium). 

From the calibration curve obtained with the reference 
solutions, calculate the percentage content of gadolinium in 
the substance to be examined, using the mean of the results 
obtained with the different wavelengths and applying a 
conversion factor of 3.846. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5* 10. 
Control of impurities in substances for pharmaceutical use): A> B> 

a 


A. 



2,2'-[4,10-bis [2,3-dihydroxy-1 -(hydroxy me thyl)propyl] 
1,4,7,10-tetraazacydododecane-1,7 -diyl] diacet ic add, 


ho 2 c -^ n ' ^ 


HO, 




,C J 


HO" 


N N 
H 


K—COjH 
and enantiomer 


B. 2,210-[(I3-dihydroxy-1 - 

(hydroxymethyl)propyl] -1,4,7,10-tetraazacyclododecane- 
l,4,7-triyl]triacetic acid. 






t k ) 


\_ J V-cxv 


C. gadolinium 2,2 , ,2 M -(L4 J 7,lt)-tetraazac>xlododecane- 
! ,4,7-triyl) triacetate. 


PhBta 
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Galactose 

(Ph. Em. monograph 1215} 



* * * 


* 

★ 

* 


*** 


* 

* 

* 


C 6 H l2 0 6 180,2 59-23-4 

fflftr__ 

DEFINITION 

D-Gala ctopyra nose. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline or finely granulated 
powder. 

Solubility' 

Freely soluble or soluble in water, very slightly soluble in 
ethanol (96 per cent). 


TESTS 
Solution S 

Dissolve, with heating in a water-bath at 50 C, 10.0 g in 
carbon dioxide-free turner R prepared from distilled warn R and 
dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution (2.2.2, Method 11 ), 

Acidity or alkalinity 

To 30 mL of solution S add 0,3 mL of phenolphthalein 
solution R. The solution is colourless, Not more than 1,5 mL 
of 0.01 M sodium hydroxide is required to change the colour 
of the indicator to pink. 

Proteins 

Maximum 0.1 m^mL. 

Dissolve L000 g of the substance to be examined in water R 
and dilute to 10.0 mL with the same solvent. Measure the 
absorbance (2,2,25) of the solution at 260 nm and at 280 nm 
and calculate the protein content, in milligrams per millilitre, 
using the following expression: 


(A 2B0 x 1.45) - (A 260 x 0.74) 

A 2 so - absorbance at 280 nm; 

A 2 qq - absorbance at 260 nm. 


IDENTIFICATION 

First identification; A 
Second identification: B t C 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison galactose CRS '♦ 

B. Thin-layer chromatography (2.2,27), 

Test solution Dissolve I D mg of the substance to be examined 
in a mixture of 2 volumes of water R and 3 volumes of 
methanol R and dilute to 20 mL with the same mixture of 
solvents. 

Reference solution (a) Dissolve 10 mg of galactose CRS in a 
mixture of 2 volumes of water R and 3 volumes of methanol R 
and dilute to 20 mL with the same mixture of solvents. 
Reference solution (b) Dissolve 10 mg each of galactose R y 
glucose R and lactose R (impurity A) in a mixture of 
2 volumes of water R and 3 volumes of methanol R and dilute 
to 20 mL with the same mixture of solvents, 

Plate TLC silica gel plate R, 

Mobile phase water R y propanol R (15:85 VfV). 

Application 2 pL; thoroughly dry the points of application. 
Development In an unsaturated tank over 3/4 of the plate. 
Drying In a current of warm air. 

Detection Spray with a solution of 0,5 g of thymol R in a 
mixture of 5 mL of sulfuric acid R and 95 mL of ethanol 
(96 per cent) R . Heat in an oven at 130 C for 10 min. 

System suitability: reference solution (b); 

— the chromatogram shows 3 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

C. Dissolve 0.1 g in 10 mL of nrater R , Add 3 mL of cupri- 
larumc solution R and heat. An orange or red precipitate is 
formed. 


Related substances 

Liquid chromatography (2.2.29). 

Test solution (a) Dissolve 0,250 g of the substance to be 
examined in water R and dilute to 10,0 mL with the same 
solvent. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
50,0 mL with water R , 

Reference solution (a) Dilute 1,0 mL of test solution (a) to 
100.0 mL with water R. 

Reference solution (b) Dissolve 3 mg each of t f 6- 
galaciosylgalactose R (impurity B), gdacturonk acid R 
(impurity C) and lactose R (impurity A) in water R and dilute 
to 10.0 mL with the same solvent. To 100 jiL of the solution 
add 900 pL of test solution (a). 

Reference solution (c) Dissolve 25.0 mg of galactose CRS in 
water R and dilute to 50.0 mL with the same solvent. 

Column 2 columns to be connected in series: 

— size: l = 0,30 m, 0 = 6.5 mm; 

— stationary phase : strong canon-exchange resin (calcium 
form) i? (10 pm); 

— temperature: 75 7 C. 

Mobile phase Dissolve 50 mg of sodium calcium edetate R in 
900 mL of water R , add 1.0 mL of sulfuric acid R and dilute 
to 1000 mL with water R. 

FIotv rate 0.4 mL/min. 

Detection Differentia] refractometer maintained at a constant 
temperature (about 40 X), 

Injection 10 pL of test solution (a) and reference solutions (a) 
and (b). 

Ruji time Twice the retention rime of galactose. 

Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify' the peaks due to 
impurities A + B and C. 

Relative retention With reference to galactose (retention 
time = about 24 min): impurities A and B = about 0.8; 
impurity C = about 0.9. 
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System suitability, reference solution (b): 

-— resolution: minimum 2.0 between the peaks due to 
impurity C and galactose. 

Calculation of percentage contents: 

— for each impurity, use the concentration of galactose in 
reference solution (a). 

Limits: 

— rum of impurities A and B: maximum 1,0 per cent; 

— unspecified impurities: for each impurity, maximum 
0*3 per cent; 

— total: maximum 2*0 per cent; 

— reporting threshold: 0.2 per cent. 

Barium 

Dilute 5 mL of solution S to 10 mL with distilled water R. 
Add 1 mL of dilute sulfuric acid R. When examined 
immediately and after l h, any opalescence in the solution is 
not more intense than that in a mixture of 5 mL of 
solution S and 6 mL of distilled water R. 

Lead {2.4. W) 

Maximum 0*5 ppm. 

Water {2.5.12) 

Maximum 1 *0 per cent, determined on 1.00 g, 

Sul fated ash 
Maximum 0,1 per cent 

To 5 mL of solution S add 2 mL of sulfuric acid R y evaporate 
to dryness on a water-bath and ignite to constant mass* 

The residue weighs a maximum of 1 mg. 

Microbial contamination 

TAMC: acceptance criterion 10 2 CFU/g (2.6. 12). 

ASSAY 

Liquid chromatography ( 2,2.29) as described in the test for 
related substances with the following modification. 

Injection 10 pL of test solution (b) and reference solution (c). 
Calculate the percentage content of G 6 H 12 06 taking into 
account the assigned content of galactose CRS * 

LMPURIT1ES 

Specified impurities A , B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance* See also 5.10, Control of 
impurities in substances for pharmaceutical use); C, D, E. 



B. 6- Op-D-galactopyranosyl-D-galaaopyranose 
(1, 6-galactosylgalactose), 


COsH 



OH 


C* o-galactopyranuronic add (galacturonic add), 



D. o-tagatose. 


E. galactitol (dulcitol). 



Ph&r 


Galantamine Hydrobromide 

(Ph. Eur. monograph 2366) 



, HBr 



A. 4-O-P-u-galaaopmnosy 1-D-glucopyranose (lactose); 


C J7 H 22 BrNO, 368*3 1953-0^4 

Action and use 

Cholinesterase inhibitor; treatment of Alzheimer's disease* 
Ph£ur __ 

DEFINITION 

(4aS J 6i?,8aHS)-3-Methoxy-11 -methyl-5,6,9,10,11,12- 
hexahydro-4a/f-( l ]benzofuro [3a,3,2-£fl [2]benzazepu>6-ol 
hydrobromide. 

It is isolated from natural sources or produced by a synthetic 
process. 

Content 

99,0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline or amorphous powder. 
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Solubility 

Sparingly soluble in water, very slightly soluble in anhydrous 
ethanol It dissolves in dilute solutions of alkali hydroxides, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24), 
Comparison galantamme hydrobromide CRS, 

B, Specific optical rotation or enantiomeric purity 
(see Tests). 

C, It gives reaction (a) of bromides (2.3.1). 

TESTS 
Solution S 

Dissolve 0,60 g in carbon dioxide-free warer R and dilute to 
30,0 mL with the same solvent. 

pH (2,2. J) 

4.0 to 5.5 for solution S. 

Specific optical rotation (2,2. 7) 

For galantamine from natural sources: -90 to -100 (dried 
substance)* determined on Solution S. 

Enantiomeric purity 

For galantamine produced by a synthetic process. Capillary 
electrophoresis (2.2.47), Prepare the solutions immediately before 
use. 

Buffer ekctmlyte 8.9 g/L solution of disodittm hydrogen 
phosphate dihydrate R. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 50.0 mL of water R and filter through a 
membrane filter (nominal pore size 0.22 pm). 

Reference solution (a) Dissolve 5 mg of galantamine racemic 
mixture CRS in 30,0 mL of water R . Dilute L0 mL of this 
solution to 100.0 mL with water R. Filter through a 
membrane filter (nominal pore size 0.22 pm). 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with water R. Dilute 1.0 mL of this solution to 
10.0 with water R. Filter through a membrane filter (nominal 
pore she 0.22 pm). 

Blank solution Filter water R through a membrane filter 
(nominal pore size 0.22 pm). 

Capillary. 

— material: uncoated fused silica; 

— size : effective length = about 0.50 m, 0 = 75 pm. 
Temperature 20 ^C, 

CZE buffer Dissolve 0.196 g of j-cydodextnn R in 10,0 mL of 
buffer electrolyte and filter through a membrane filter 
(nominal pore size 0.22 pm). 

Detection Spectrophotometer at 214 nm. 

Preconditioning of the capillary At 137.9 kPaj rinse the capillary 
for 5 min with water R and for 5 min with CZE buffer. 
Injection Under pressure (3.45 kPa) for 4 s. 

Migration A voltage of 15kV. 

Run time 35 min. 

Relative migration times with reference to galantamine 
(retention time = about 18 min): impurity F = about 1,05, 
System suitability: reference solution (a): 

— resolution: minimum 2.5 between the peaks due to 
galantamine and to impurity F. 

Until: 

— impurity F: not more than 1.5 times the area of the 
principal peak in the electropherogram obtained with 
reference solution (b) (0.15 per cent). 

Related substances 

Liquid chromatography (2.2,29). 


A, Galantamine from natural sources 

Solvent mixture Mobile phase B, mobile phase A (10:90 ViV ). 
Test solution Dissolve 12 mg of the substance to be examined 
in the solvent mixture and dilute to 10.0 mL with the same 
solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1,0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of galantamine natural for 
system suitability CRS (containing impurities A and E) in the 
solvent mixture and dilute to 5,0 mL with the solvent 
mixture. 

Column: 

— stce; l - 0.25 m, 0 = 4,6 mm; 

— stationary phase : octyls ily! silica gel for chromatography R 
{5 pm); 

— temperature: 30 °C . 

Mobile phase : 

— mobile phase A: dissolve 3.15 g of ammonium formate R 
in 900 mL of water R y adjust to pH 3.8 with anhydrous 
formic acid R and dilute to 1000 mL with water R f 

— mobile phase B: acetonitrile R; 


Time 

(min) 

Mobile pha*e A 
(percent V/V) 

Mobile phase B 
(per cent 17V) 

0-5 

95 

5 

S * 20 

95 4 SO 

5 4 20 

20 - 23 

SO 4 50 

20 4 50 

23 - 31 

50 4 20 

50 4 80 

31 -35 

20 

80 


Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 287 nm. 

Injection 1 0 jlL. 

Identification of impurities Use the chromatogram supplied 
with galantamine natural for system suitability* CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities A and E, 

Relative retention With reference to galantamine (retention 
time = about 12 min): impurity E = about 0.8; 
impurity A = about 1.5. 

Syjrrm suitability, reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity E and galantamine. 

Limits: 

— impurity E: not more than 6 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.6 per cent); 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.10 per cent); 

— total: not more than 8 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.8 per cent); 

— disregard Imir. 0.5 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (a) (0.05 per cent). 

B. Galantamine produced by a synthetic process 

Solvent mixture Dilute 50 mL of methanol R to 1000 mL with 

water R. 






1-1090 Galantamine Hydrobromide 


2017 


Test solution Dissolve 0.10 g of die substance to be examined 
in 50,0 mL of the solvent mixture and dilute to 100.0 mL 
with the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 5.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 2.5 mg of galantamine synthetic 
for system smtabUuy CRS (containing impurities C and D) in 
the solvent mixture and dilute to 5.0 mL with the solvent 
mixture. 

Column: 

— size: l = 0.10 m, 0 - 4.6 mm; 

— stationary phase: octadecyhilyl silica gel for 
chromatography R (3.5 pm); 

— temperature: 55 *C. 

Mobile phase: 

— mobile phase A: dissolve 0.79 g of disodium hydrogen 
phosphate dihydrate R and 2,46 g of sodium dihydrogen 
phosphate R in water R and dilute to 1000 mL with 
water R; to 950 mL of this solution, add 50 mL of 
methanol R; 

— mobile phase B: acetonitrile R ; 


Time 

(mini 

Mobile phase A, 

(per cent V/V\ 

Mobile phase B 
(per cent V/V) 

0-6 

100 

0 

6 - 20 

100 95 

0 -* 5 

20 - 35 

95 -* 8S 

5 15 

35-50 

85 —» 80 

15-+20 


Flow rate 1.5 mUmin. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with galantamine synthetic for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities C and D. 

Relative mention With reference to galantamine (retention 
time - about 16 min): impurity C = about 0.8; 
impurity D = about 2.L 
System suitability: reference solution (b): 

— resolution: minimum 4.5 between the peak due to 
impurity C and galantamine. 

Limits: 

— impurities C $ D: for each impurity, not more than 
0.8 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.4 per cent); 

— unspecified impurities:: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.10 per cent); 

— total: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1,0 per cent); 

— disregard limit. 0.1 times the area of the principal peak 
in the chromatogram obtained with reference 
solution (a) (0.05 percent). 

Palladium 

Maximum 10 ppm for galantamine produced by a synthetic 
process. 

Atomic absorption spectrometry (2,2.25, Method I). 


Test solution Transfer 1.000 g into an appropriate digestion 
system and digest using nitric acid R. After digestion, heat to 
dryness. Add 0.125 mL of nitric acid R t 0.375 mL of 
hydrochloric acid R and 2 mL of water R. Warm gently to 
dissolve any residue and allow to cool. Transfer 
quantitatively, by rinsing with several millilitres of water R y 
and dilute to 10.0 mL with water R 

Reference solution Use solutions containing 0,2 pg, L0 pg and 
2.0 pg of palladium per millilitre, freshly prepared by dilution 
of palladium standard solution (20 ppm Pd) R with a mixture 
of 0,25 volumes of nitric acid R> 0,75 volumes of hydrochloric 
acid R and 25.0 volumes of water R , 

Source Palladium hollow* cathode lamp. 

Wavelength 247.6 nm. 

Heavy metals (2.4,8) 

Maximum 20 ppm. 

0.250 g complies with test G. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.2.32) 

Maximum L0 per cent, determined on 1.000 g in an oven at 
105 °C for 4 h, 

S ul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 2.0 g, 

ASSAY 

Dissolve 0.275 g in 40 mL of water /?. Add 40 mL of ethanol 
(96per cent) R. Add 5 mL of 0.0! M hydrochloric add. 

Titrate with 0.1 M sodium hydroxide determining the 
end-point potentiometricaliy. Read the volume between the 
2 points of inflection, 

1 mL of 0.1 M sodium hvdroxide is equivalent to 36.83 mg of 

CnHasBfNO* 

LABELLING 

The label states the origin of the substance: 

— isolated from natural sources; 

— produced by a synthetic process, 

IMPURITIES 

Specified impurities 

— galantamine from natural sources: A t F, 

— galantamine produced by a synthetic process: G, D , F 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10 . 
Control of impurities in substances for pharmaceutical use ): 

— galantamine from natural sources: B, 

— galantamine produced by a synthetic process: A , B, F. 



A. (4aS,8aS)-3-methoxy-1 l-methyMa^^lO,! 1,12- 
hexahydrO“6/F[l ] benzofurotSa^jS-^ [2]benzazepin-6-one 
(narwedine). 
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B. (4aS,6S,8a5)-3-methoxy-l 1 -methyl-5,6,9,10*11,12“ 
hexahydro-43H-[l |benzofuro[3a,3,2-£j] [2]benzazepin-6-ol 
(<?pj-galantamine). 


Ganciclovir 

(Ph. Eur. monograph 1752 ) 


O 




C. (4a5,6<S,8ai?)-3-methoxy-11 -methyl-5,6,7,8,9,10,11,12- 
octahydro-4a//- [1 ]ben2afwof3a,3,2-^/) [2] bcnzazepin-6-ol 
{dibydrogalant amine), 


D. (4aS,8a^)-3-methoxy-11 -methyl-9,10, 11,12-tetrahydro- 
4a H- [ 1 ] benzo furo [ 3a, 3, 2 -ef\ [2 Ibenzazepine 
(anhy drogalan tamine), 


E, (4aS,6H,8a5)-3-methoxy-5 ? 6,9 > 10,l l,I2-hexahydro-4a//- 
[1 ]benzofuro[3a3,2-e j fl [2]benzazepin-6-ol 
CN-desmethylgalantamine), 


F. (4a/?,6S,8ai?)-3-methoxy-11 -methyl-5,6,9,10,11,12- 
hexahydn>4ai/- [ 1 ]benzQfuro(3a,3,2-</] [2]benzazcpin-6-ol 
(tttf-galantamine). 

-——--- PttEur 


C*H l3 N 5 Q4 255,2 82410-32-0 

Action and use 

Antiviral (cytomegalovirus), 

PhEir _ 

DEFINITION 

2 -Amino-9 - [ [2-hydroxy-1 -(hydroxymethyl)ethoxy] methyl] - 
1,9slihydro-6/f-purLn-6-one, 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Slightly soluble in water, very slightly soluble in ethanol 
(96 per cent). It dissolves in dilute solutions of mineral acids 
and alkali hydroxides. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison ganciclovir CRS, 

If the spectra obtained in the solid state show differences, 
dissolve 0.10 g of the substance to be examined and the 
reference substance separately in about 3.6 mL of water R at 
80 C. Allow to cool in an ice-bath and filter the precipitate. 
Dry in an oven at 105 C for 3 h and record new' spectra 
using the residues. 

TESTS 

Appearance of solution 

The solution is clear (2.2./) and not more intensely coloured 
than reference solution Y 5 (2,2.2, Method II). 

Dissolve 1.25 g in a 40 g/L solution of sodium hydroxide R 
and dilute to 25 mL with the same solution. 

Related substances 

Liquid chromatography (2.2,29), 

Test solution Dissolve 30 mg of the substance to be examined 
in the mobile phase with the aid of ultrasound and dilute to 
50.0 mL with the mobile phase. 

Reference solution (a) Dilute l .0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 3 mg of ganciclovir CRS in the 
mobile phase with the aid of ultrasound and dilute to 5.0 mL 
with the mobile phase. 

Reference solution (c) Dissolve the contents of a vial of 
ganciclovir impurity mixture CRS (impurities A, B, C, D, E 
and F) in 1,0 mL of reference solution (b). 

Column*. 

— size\ l = 0,25 m, 0 - 4,6 mm; 








H 09 2 Ganciclovir 
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— stationary phase: strong cation-exchange silica gel for 
chromatography R (10 pm); 

— temperature: 40 C. 

Mobile phase Mix equal volumes of acetonitrile R and a 
0-05 per cent VIV solution of trifiuommtk add R, 

Flaw rate 1.5 mL/min, 

Detection Spectophotometer at 254 nm. 

Injection 20 pL. 

Run time 2*5 times the retention time of ganciclovir. 
Identification of impurities Use the chromatogram supplied 
with ganciclovir impurity mixture CRS and the chromatogram 
obtained with reference solution (c) to identify the peaks due 
to impurities A, B, C, D, E and F. 

Relative retention With reference to ganciclovir (retention 
time - about 14 min): impurity A = about 0.6; 
impurity B = about 0.67; impurity C = about 0.71; 
impurity D = about 0.8; impurity E = about 0.9; 
impurity F - about 2.0. 

System suitability, reference solution (c): 

— peak-to-vaUey ratio: minimum 5, where H p = height above 
the baseline of the peak due to impurity E and 

H x - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
ganciclovir. 

Limits: 

— correction factors: for the calculation of content * multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B - 1.3; 
impurity F = 0.7; 

— impurity F: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.4 per cent); 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— impurities A, C, D> E: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 

— total: not more than 6 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,6 per cent); 

- disregard lirnin 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.03 per cent). 

Heavy metals (2.4.5) 

Maximum i 0 ppm. 

0,5 g complies with test F, modified as follows; prepare the 
test solution using 10 mL of nitric acid R instead of the 
mixture of sulfuric acid R and nunc acid i?; judge the result 
based only on the visual comparison of the spots obtained 
with the different solutions on membrane filters (nominal 
pore size 0.45 pm). Prepare the reference solution using 
0,5 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5J2) 

Maximum 4.0 per cent, determined on 0.300 g. 

Use methanol R as solvent. The substance to be examined has 
limited solubility in methanol. The sample will appear as a 
slurry. Replace the solvent after each titration. 


Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

Bacterial endotoxins (2, 6,14) 

Less than 0.84 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Dissolve 0,200 g in 10 mL of anhydrous formic add R and 
dilute to 60 mL with glacial acetic acid R< Titrate with 0.1 M 
perchloric acid , determining the end point potentiometrically 
( 2 , 2 . 20 ). 

1 mL of 0.1 M perchloric add is equivalent to 25.52 mg of 
G>H n N 5 0 4 , 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities A, B, C, D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): //, J, 
% 


o 



R 


A. R = CHz-Q-CHa-CCl^CHs: 2-amino~9-[[(2-ch]oroprop- 
2-en- l-yl)oxy] methyl)-! ,9-dihydro-6H-purin-6-one, 

D R - CH 2 -0-CH 2 ~0-CH(CH 2 0H) 2 : 2-amino-9-[[[2- 
hydroxy- T (hydroxymethyl) ethoxy] m ethoxy) methyl}-1 ,9- 
dih y dro-6H- purin- 6-one, 

F. R = H: 2-amino- 1,9-dihydro-6/f-purin-6-one (guanine). 



B. R = O-CO-CH^CH*: (2RS}-2-[{2-amino-6-oxo-l ,6- 
dihydro -9//-purin-9-yl)methoxy] - 3-hydroxvpropyl p ropi onate, 

C. R = Cl: 2-amino«9-[[(U?S)-2-chlorcHl- 
(hydroxymethyl) ethoxy] methyl]' 1,9-dihydro-6H-ptirin-6-one, 


and enantiomer 


OH 

E. 2-amino-9-[[ (2i?S)-2,3-dihydroxjT)ropoxy]methyl] -1,9- 
dihydro-6//-purin-6-one, 
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H. 2-amin o-7 - [ (2 -hydroxy- 1 -(hydroxymethyl) e th oxy] m ethyl } - 
1 >7 -dihvdro-6/f-purin-6-one, 


o 



L R = H; 2-[(2-amino-6-oxo-l,6-dihydrO“9/f-purin-9- 
yOmethoxy] propane- 1 ,3-diyl dipropanoate, 

J, R = CO-CH 2 -CH 3 : 2 -[ 2 -(propanoylaxnino)“- 6 -oxo-l, 6 - 
dihydro-9/f-purin-9~yl] me thoxy] propane-1,3-diyI 
dipropanoate. 

______ Ptt&r 


Gefitinib 

(Ph. Eut. monograph 2866) 



C 22 H u OFN 4 Oj 446.9 184475-35-2 

Action and use 

Cytotoxic. 

PhEut _ _ _ _____ 

DEFINITION 

N-C3-Chioro-4-fluorophenyI) *7-methoxy“6“ [3-(morphoIin-4- 
yl)propoxy] quinazolin-4-amine. 

Content 

98.0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white * crystalline powder. 

Solubility 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol, practically insoluble in heptane. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison gefitinib CRS , 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 


Solvent mixture acetonitrile R 7 0.2 per cent V!V solution of 
trifluoroacem acid R (40:60 V!V). 

Test solution Dissolve 35.0 mg of the substance to be 
examined in 85 mL of the solvent mixture, with the aid of 
ultrasound, and dilute to 100.0 mL with the solvent mixture. 
Reference solution (a) Dissolve 35,0 mg of gefitinib CRS in 
85 mL of the solvent mixture, with the aid of ultrasound, 
and dilute to 100.0 mL with the solvent mixture. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve the contents of a vial of gefitinib 
for system suitability CRS (containing impurity B) in l .0 mL 
of the solvent mixture with the aid of ultrasound. 

Column'. 

— size: l - 0.10 m, 0 = 3 mm; 

— stationary phase : base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (3 pm); 

— temperature: 60 °C. 

Mobile phase acetonitrile R, 9.68 g/L solution of ammonium 
acetate R (38:62 VlV). 

Flow rate 0.9 mL/min. 

Detection Spectrophotometer at 247 am, 

Ejection 5 pL of the test solution and reference solutions (b) 
and (c). 

Run time 5 times the retention time of gefitinib. 

Identification of impurities Use the chromatogram supplied 
with gefitinib for system suitability CRS and the chromatogram 
obtained with reference solution (c) to identify the peak due 
to impurity B. 

Relative mention With reference to gefitinib (retention 
time = about 5.5 min): impurity B = about 1,3. 

System suitability: reference solution (c): 

— resolution: minimum 3.0 between the peaks due to 
gefitinib and impurity B. 

Calculation of percentage contents: 

— for each impurity, use the concentration of gefitinib in 
reference solution (b). 

Limits'. 

— impurity B: maximum 0.2 per cent; 

—- unspecified impurities : for each impurity, maximum 
0.10 per cent; 

— total: maximum 0,4 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5,31) 

Maximum 0.5 per cent 

Inject 1 .0 mL of a 30.0 mg/mL solution of the substance to 
be examined in anhydrous methanol R. 

Sul fa ted ash (2.4.14) 

Maximum 0.2 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the folio w T ing modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 22 H 24 CIFN 4 O 3 taking 
into account the assigned content of gefitinib CRS. 

IMPURITIES 

Specified impuntm B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
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the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecilied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 . 
Control of impurities in substances for pharmaceutical use): A. 



A. 7-methoxy-6- [3-(morpholin-4-y l) propoxy ] quinazolin- 
4(3/f}-one, 



B. N-(4-ch I oro- 3-fluoropbeny 1) -7 -methoxy-6- [3-(mo rphol in- 
4-yl)propoxy] quinazolin-4-amine* 

_____ PhBt 


Gelatin 1 ; ** 

** +* 

(Ph. Eitr, monograph 0330) * 

Action and use 

Excipient. 

Ph&w __ 

DEFINITION 

Purified protein obtained from collagen of animals by partial 
alkaline and/or add hydrolysis and/or enzymatic hydrolysis, 
or by thermal hydrolysis* 

The hydrolysis leads to gelling or non-gelling product grades. 
This monograph covers both grades, 

♦ CHARACTERS 

Appearance 

— gelling grade: faintly yellow or light yellowish-brown solid, 
usually occurring as translucent sheets, shreds, granules or 
powder; 

— non-gelling grade: faintly yellow or white granules or 
powder. 

Solubility 

— getting grade: practically insoluble in common organic 
solvents; gelling grades swell in cold water and give on 
heating a colloidal solution which on cooling forms a 
more or less firm gel; 

— non-getting grade: soluble in cold or warm water, 
practically insoluble in common organic solvents. 

Different gelatins form aqueous solutions that vary in clarity 
and colour. For a particular application, a suitable 
specification for clarity and colour may be required. ♦ 

IDENTIFICATION 

Gelling grade: A , B. 

Non-gelling grade: A, B f C. 


A. To 2 mL of solution S (see Tests) add 0,05 mL of copper 
sulfate solution R. Mix and add 0.5 mL of dilute sodium 
hydroxide solution R. A violet colour is produced* 

B. In a test-tube about 15 mm in internal diameter, place 
0*5 g of the substance to be examined and add 10 mL of 
water R. Allow to stand for 10 min, heat at 60 C for 15 min 
and keep the tube upright at 0 C for 6 h. Invert the tube; 
the contents flow out immediately for non-gel ling grades and 
do not flow out immediately for gelling grades* 

C. To 0.5 g in a 250 mL bottle, add 10 mL of water R and 
5 mL of sidfuric acid R. Place the bottle, partly but not 
completely closed (for example, using a watch glass), in an 
oven at 105 C for 4 h. Allow' to cool and add 200 mL of 
water R. Adjust to pH 6 ,0-8*0 using a 200 g/L solution of 
sodium hydroxide R. Place 2 mL of the solution in a test-tube 
and add 2 mL of a solution prepared immediately before use 
containing 14 g/L of chloramine R in phosphate buffer solution 
pH 6.8 R. Mix and allow to stand for 20 min. Add 2 mL of 
dimethylaminobenzcddehyde solution R9. Mix and place in a 
water-bath at 60 C for 15 min* A red colour develops. 

TESTS 
Solution S 

Dissolve LOO g in carbon dioxide-free water R at about 55 C, 
dilute to 100 mL with the same solvent and keep the 
solution at this temperature to carry out the tests, 

pH (2.2,3) 

3.8 to 7.6 for solution S, measured at 55 *C. 

Conductivity' {2.2.38) 

Maximum 1 mS cm -1 , determined on a 1.0 percent solution 
at 30 ± 1.0 °C (without the use of the temperature 
compensation device)* 

Sulfur dioxide (2.5.29) 

Maximum 50 ppm . 

Peroxides 

Maximum 10 ppm, determined using peroxide test strips R . 
Peroxidase transfers oxygen from peroxides to an organic 
redox indicator which is converted to a blue oxidation 
product. The intensity of the colour obtained is proportional 
to the quantity' of peroxide and can be compared with a 
colour scale provided with the test strips, to determine the 
peroxide concentration. 

Suitability* test Dip a test strip for 1 s into hydrogen peroxide 
standard solution (2 ppm H%0^) R , such that the reaction zone 
is properly wetted* Remove the test scrip, shake off excess 
liquid and after 15s compare the reaction zone with the 
colour scale provided. The test strips are suitable if the 
colour matches that of the 2 ppm concentration. 

Test Weigh 20,0 ± 0.1 g of the substance to be examined in 
a beaker and add 80*0 ± 0.2 mL of water R. Stir to moisten 
all the gelatin and allow the sample to stand at room 
temperature for 1-3 h* Cover the beaker with a watch-glass. 

If dissolution is not complete, place the beaker for 
20 ± 5 min in a water-bath at 65 ± 2 ,5 C to dissolve the 
sample* Stir the contents of the beaker with a glass rod to 
achieve a homogeneous solution. Dip a test strip for l s into 
the test solution, such that the reaction zone is properly 
wetted* Remove the test strip, shake off excess liquid and 
after 15 s compare the reaction zone with the colour scale 
provided. Multiply the concentration read from the colour 
scale by a factor of 5 to calculate the concentration in pans 
per million of peroxide in the substance to be examined. 

Gel strength (Bloom value) 

80 per cent to 120 per cent of the nominal value stated on 
the label for the gelling grade. 
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The gel strength is expressed as the mass in grams necessary 
to produce the force which, applied to a plunger 12.7 mm in 
diameter, makes a depression 4 mm deep in a gel having a 
concentration of 6.67 per cent mfm and matured at 10 *0. 
Apparatus Texture analyser or gelometer with; 

— a cylindrical piston 12.7 ±0.1 mm in diameter with a 
plane pressure surface with a sharp bottom edge; 

— a bottle 59 ± 1 mm in internal diameter and 85 mm 
high. 

Adjust the apparatus according to the manufacturer's 
manual. Settings are: distance 4 mm, test speed 0.5 mm/s. 
Method Place 7.5 g of the substance to be examined in a 
bottle. Add 105 mL of water R , close the bottle and allow" to 
stand for 1*4 h. Heat in a water-bath at 65 ± 2 °C for 
15 min. While heating, stir gently with a glass rod. Ensure 
that the solution is uniform and that any condensed water on 
die inner walls of the bottle is incorporated. Allow to cool at 
room temperature for 15 min and transfer the bottle to a 
thermostatically controlled bath at 10.0 ± 0.1 C, and fitted 
with a device to ensure that the platform on which the bottle 
stands is perfectly horizontal Close the bottle with a rubber 
stopper and allow to stand for 17 ± 1 h. Remove the bonk 
from the bath and quickly wipe the water from the exterior of 
the bottle. Centre the bonk on the platform of the apparatus 
so that the plunger contacts the sample as near to its 
midpoint as possible and start the measurement. 

Iron 

Maximum 30 ppm. 

Atomic absorption spectrometry (2,2.25, Method II), 

Test solution To 5.00 g of the substance to be examined, in a 
conical flask, add 10 mL of hydrochloric add R, Close the 
Bask and place in a water-bath at 75-80 C for 2 h (if 
necessary for proper solubilisation, the gelatin may be 
allowed to swell after addition of the acid and before heating, 
the heating time may be prolonged, and a higher temperature 
may be used). Allow* to cool and adjust the contents of the 
Bask to 100.0 g with water R. 

Reference solutions Prepare the reference solutions using iron 
standard solution (8 ppm Re) R, diluting with water R. 
Wavelength 248.3 nm. 

Chromium 

Maximum 10 ppm. 

Atomic absorption spectrometry (2.2.25, Method II), 

Test solution Test solution described in the test for iron. 
Reference solutions Prepare the reference solutions using 
chromium standard solution (100 ppm Cr) R, diluting with 
water R 

Wavelength 357.9 nm. 

Zinc 

Maximum 30 ppm. 

Atomic absorption spectrometry (2.2.23, Method II), 

Test solution Test solution described in the test for iron. 
Reference solutions Prepare the reference solutions using zinc 
standard solution (10 ppm Zn) R, diluting with water R. 
Wavelength 213.9 nm. 

Loss on drying {2,231} 

Maximum 15.0 per cent, determined on 5.000 g by drying in 
an oven at 105 C for 16 h. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12), 

TYMC; acceptance criterion I0 2 CFU/g (2.6.12), 

Absence of Escherichia coli (2,6.13). 

Absence of Salmonella (2.6. IT). 


STORAGE 

Protect from heat and moisture. 

LABELLING 

The label states the gel strength (Bloom value) or that it is a 
non-gelling grade. 

FUNCTIONALTTV-RELATED CHARACTERISTICS 

77m section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15), Some of the characteristics described in the FuncmmaUty- 
rdated characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality* 
criteria. In such cases, a cross-reference to the tests described in the 
mandatory part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency* 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristic may be relevant for gelling grade 
gelatin used as viscosity-increasing agent , binder or used for 
m icmencapsulation. 

Gel strength (Bloom value) 

(see Tests). 

__ PhEur 

* This monograph has undergone pharmacopodal harmonisation. 

See chapter 5.8. Pharmacopoeial Harmonisation. 


Gemcitabine Hydrochloride 

(Ph Eur monograph 2306) 



OH F 


G>H l 3 ClF 3 N 3 04 299*7 122111-03-9 

Action and use 

Pyrimidine analogue; cytotoxic, 

PfiEt* ____ 

DEFINITION 

4-Amino* 1 - (2*de oxy-2,2-d rfluoro-P-D-;?o ? ^ rra " 
pentofuranosyl)pyrimidin-2(l/f)-one hydrochloride. 

Content 

98,0 per cent to 102.0 per cent. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Soluble in water, slightly soluble in methanol, practically 
insoluble in acetone. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 

Comparison gemcitabine hydrochloride CRS. 

B, It gives reaction (a) of chlorides (2.3.1). 
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TESTS 
Solution S 

Dissolve 1.00 g in carbon dioxide-five water R and dilute to 
100.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2, /) and not more intensely coloured 
than reference solution BY? (2.2.2, Method II), 
pH (223) 

2,0 to 3.0 for solution S, 

Specific optica] rotation ( 2.2,7) 

+ 43,0 to + 50.0, determined on solution S, 

Related substances 

Liquid chromatography (2,2.29). 

Test solution (a) Dissolve 50,0 mg of the substance to be 
examined in water R and dilute to 25.0 mL with the same 
solvent. 

Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in water R and dilute to 200,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10.0 mg of the substance to be 
examined and 10.0 mg of gemcitabine im p urit y A CRS in 
water R and dilute to 50,0 mL with the same solvent. Dilute 
1.0 mL of the solution to 100.0 mL with water R. 

Reference solution (b) Dissolve 20.0 mg of gemcitabine 
hydrochloride CRS in water R and dilute to 200,0 mL with the 
same solvent. 

Reference solution (c) Place 10 mg of the substance to be 
examined in a small vial. Add 4 mL of a 168 g/L solution of 
potassium hydroxide R in methanol R, sonicate for 5 min then 
seal with a cap. The mixture may be cloudy. Heat at 55 C 
for a minimum of 6 h to produce impurity B. Allow to cool, 
then transfer the entire contents of the vial to a 100 mL 
volumetric flask by successively washing with a 
1 per cent VlV solution of phosphoric arid R . Dilute to 
100 mL with a 1 per cent VlV solution of phosphoric add R 
and mix, 

Reference solution (d) Dissolve 2 mg of gemcitabine 
impurity C CRS in water R and dilute to 5,0 mL with the 
same solvent. 

Column: 

— size: l = 0.25 m* 0 - 4.6 mm; 

— stationary phase : octylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: ] 3.8 g/L solution of sodium dihydrogen 
phosphate monohydrate R adjusted to pH 2.5 ± 0.1 with 
phosphoric arid R; 

— mobile phase B: methanol 


Tim* 

Mobile phase A 

Mobile phase B 

(ruin) 

(per cent V/V) 

(p*r c*Dt V/V) 

0 ’ 8 

97 

3 

8 - 13 

97->50 

3-> SO 

13 - 20 

50 

50 


Flow rate l .2 mL/mtn. 

Detection Spectrophotometer at 275 nm. 

Injection 20 |xL of test solution (a) and reference solutions (a), 
(c) and (d). 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A; use the chromatogram obtained with reference 


solution (c) to identify the peak due to impurity B; use the 
chromatogram obtained with reference solution (d) to 
identify the peak due to impurity C. 

Relative retention With reference to gemdtabme (retention 
time = about 7 min): impurity A = about 0.4; 
impurity B = about 0.7; impurity C = about l .7. 

-Systew suitability: reference solution (c): 

— resolution 1 , minimum 8,0 between the peaks due to 
impurity B and gemcitabine. 

Limits'. 

— correction factor for the calculation of content* multiply the 
peak area of impurity C by 2.4; 

— impurity C: not more than twice the area of the peak due 
to gemcitabine in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— impurity A: not more than i.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the peak due to gemcitabine in the chromatogram 
obtained with reference solution (a) ( 0.10 per cent); 

— total: not more chan 4 times the area of the peak due to 
gemcitabine in the chromatogram obtained with reference 
solution (a) (0.4 per cent); 

— disregard limit: 0,5 times the area of the peak due to 
gemcitabine in the chromatogram obtained with reference 
solution (a) (0.05 per cent). 

Heavy metals (2,4.8) 

Maximum 10 ppm. 

Dissolve L0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A, Prepare 
the reference solution using 5 mL of lead standard solution 
(1 ppm Pb) R , 5 mL of water R and 2 mL of the aqueous 
solution to be examined. If necessary* Alter the solutions and 
compare the spots on the membrane filter. 

Sulfated ash (2,4,14) 

Maximum 0.1 per cent* determined on 1.0 g in a platinum 
crucible. 

Bacterial endotoxins (2,6,14) 

Less than 0.05 lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modifications. 

Mobile phase methanol R, mobile phase A (3:97 VlV). 

Injection Test solution (b) and reference solutions (b) and (c). 
Relative retention With reference to gemcitabine (retention 
time = about 8 min): impurity B = about 0,5. 

System suitability: reference solution (c): 

— resolution: minimum 8.0 between the peaks due to 
impurity B and gemcitabine. 

Calculate the percentage content of C^H^ClFsNsO^ taking 
into account the assigned content of gemcitabine 
hydrochloride CRS . 

STORAGE 

If the substance is sterile, store in a sterile, airtight, tamper¬ 
proof container. 

IMPURITIES 

Specified impurities A * C. 

Other detectable impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
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the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): B. 



A* 4-aminopyrimidin-2(I/f)-one (cytosine), 



NH* 


B. 4-amino-1 -(2-deoxy-2,2-difluoro-^-D-e^f/? ro- 
pemofuranosyl)pyrLmidin-2(l /f)-one (gemcitabine 
a-anomer), 


HO 


hA 

o<V 

o I 



OH F 


C - i - (2-deo xy-2,2-difiuoro- p-D-erydrro- 
pentohiranosyI)p>Ttmidin-2,4( 1 dione (2 '-deoxy-2 \2 

difluorouridine) (jl-uridine). 

___ PhEtf 


Gemfibrozil 

(Ph. Eur. monograph 1694) 



C 15 H 22 0 5 250.3 25812-30-0 


Action and use 

Fibrate; lipid-regulating drug. 

Preparations 
Gemfibrozil Capsules 
Gemfibrozil Tablets 

PftEir, __ 

DEFINITION 

5 - (2,5-Di me thy Iphenoxy) -2,2-dimethy Ipentano ic add. 

Content 

99.0 per cent to 101.0 per cent (anhydrous substance). 


CHARACTERS 

Appearance 

White or almost white, waxy, crystalline powder. 

Solubility 

Practically insoluble in water, very soluble in methylene 
chloride, freely soluble in anhydrous ethanol and in 
methanol. 

IDENTIFICATION 

A. Melting point (2.2J4): 58 C to 61 * * 5 C 

B, Infrared absorption spectrophotometry (2.2.24). 
Comparison gemfibrozil CRS. 

TESTS 

Related substances 

Liquid chromatography (2*2.29). 

Test solution Dissolve 40 mg of the substance to be examined 
in mobile phase A and dilute to 10.0 mL with mobile 
phase A, 

Reference solution (a) Dissolve the contents of a vial of 
gemfibrozil for system suitability CRS (containing impurities C, 
D and E) in 2 mL of acetonitrile R. 

Reference solution (b) Dilute LG mL of test solution to 
100.0 mL with mobile phase A- Dilute 5.0 mL of this 
solution to iO.G mL with mobile phase A, 

Reference solution (c) Dissolve 5 mg of 2, 5-dimeihyiphenoi R 
(impurity A) in mobile phase A and dilute to 10 mL with 
mobile phase A. 

Column : 

— size\ I = 0.250 m, 0 = 4,0 mm; 

— stationary phase: end-capped oaadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase: 

— mobile phase A \ dissolve 0.49 g of potassium acetate R in 
400 mL of water R, adjust to pH 4.0 with phosphoric 
acid R and add 600 mL of acetonitrile R; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

{mm> 

(per cent V/V) 

(per cent V/V) 

0-5 

100 

0 

5-20 

100 ->0 

0 + 100 

20 -25 

0 

LOO 


Fbw rate 1. 5 mL'min. 

Detection Spectrophotometer at 276 nm. 

Injection 20 |iL. 

Identification of impurities Use the chromatogram supplied 
with gemfibrozil for system suitability* CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities C, D and E. Use the 
chromatogram obtained with reference solution (c) to identify 
the peak due to impurity A. 

Relative retention With reference to gemfibrozil (retention 
time = about 7 mb); impurity A = about 0.4; 
impurity' C = about 1.3; impurity D = about 1.5; 
impurity E = about 1.7; impurity' I = about 2.0; 
impurity H = about 2.9. 

System suitability, reference solution (a): 

— resolution: minimum 6.0 between the peaks due to 
gemfibrozil and impurity C, and minimum 2.0 between 
the peaks due to impurity D and impurity E> 
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Limits: 

— correction factors: for the calculations of content multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity A = 0*5; 
impurity D = 1*8; impurity E = 0.2; impurity H = 0*6; 

— impurities E, 1: for each impurity, not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent); 

— impurities A, D 3 H: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0*5 per cent); 

— disregard limit. 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 

Heavy metals (2,4.8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 0,25 per cent, determined on 2.000 g. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 2.0 g. Allow to stand 
for 1 h after the first moistening before heating. 

ASSAY 

Dissolve 0,200 g in 25 mL of methanol R. Add 25 mL of 
water R and I mL of QJM hydrochloric add. Cany out a 
potentiometric titration (2.2.2(f) using 0,1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 25.03 mg 

ofCisHzaOj. 

STORAGE 
Protected from light. 

IMPURITIES 

Specified impurities A, D, E> H, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), k is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10, 
Control of impurities in substances for pharmaceutical use): 8, C, 
Fy G. 




B. R1 = NH 2 , R2 = R3 = H: 5“(2,5-dimethylphenoxy)-2,2- 
dimethy ip en tanamide, 

D, R 1 = OH, R2 = CH=CH-CH 3 , R3 = H: 5-[3> 
dimethy 1 - 2 -(prop -1 -enyl)phenoxy]- 2 , 2 -d*mcthylpemanoic 
arid, 

E, R 1 = OH, R 2 = H, R3 * CH=CH-CH 3 : 5-(2,5-dimethyl- 
4- (prop-1 ~enyi)phenoxy] -2,2-dimethyl pentanoi c add, 

I. R 1 ~ OCH j, R 2 = R3 = H: methyl 5-(2,5- 
dimethylphenoxy)- 2 , 2 -dimethylpentanoate. 



H. 1,3-bis^, 5-dimethyl phenoxy)propane. 


PhEt* 


Gentamicin Sulfate 

(Ph Eur monograph 0331) 


, xH 2 SQ a 




Gantamkan 

Mol Formula 

Rl 

R2 

R3 

Ct 

C 2 iH4aN s 07 

ch 3 

CHj 

H 

Cla 

saNsO? 

H 

H 

H 

C2 

C^iNsOt 

H 

ck 3 

H 

C2a 

C 20 H 41 N 5 O 7 

H 

H 

CH S 

C2b 


CH 3 

H 

H 


1405-414) 


Action and use 

Aminoglycoside antibacterial. 

Preparations 
Gentamicin Cream 
Gentamicin Ear Drops 

Gentamicin and Hydrocortisone Acetate Ear Drops 
Gentamicin Eye Drops 
Gentamicin Injection 
Gentamicin Ointment 


A. R = H: 2,5-dimethyiphenol (p-xylenol), 

C. R = [CH a ] 3-0-[CH 2 } r 0-CaH 5 : 2-[3- 
(2-ethoxyethoxy)propoxy] -1,4-dimethyl benzene, 
F* R = [CHJ 4 -C 6 H 5 : l,4-dimethyi-2- 
(4-phenylbutoxy)benzene, 

G. R = CH r CH=CH 2 : t s 4-dim ethyl-2-(prop- 2 - 
enyloxy) benzene. 


„ 

DEFINITION 

Mixture of the sulfates of antimicrobial substances produced 
by Mkwmonospora purpurea , the main components being 
gentamirins Cl, Cla, C2, C2a and C2b. 

Content 

Minimum 590 TU/mg (anhydrous substance). 
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CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent), 

IDENTIFICATION 

First identification B 3 C 
Second identification A, C 

A. Thin-layer chromatography (2,2,27), 

Test solution Dissolve 25 mg of the substance to be examined 
in water R and dilute to 5 mL with the same solvent. 
Reference solution Dissolve the contents of a vial of gentamicin 
sulfate CRS in water R and dilute to 5 mL with the same 
solvent, 

Plate TLC silica gel plate R. 

Mobile phase The lower layer of a mixture of equal volumes 
of concentrated ammonia R, methanol R and methylene 
chloride R. 

Application 1 0 pL. 

Development Over 2/3 of die plate. 

Drying In air. 

Detection Spray with ninhydrin solution R1 and heat at 110 C 
for 5 min. 

Results The 3 principal spots in the chromatogram obtained 
with the test solution are similar in position, colour and size 
to the 3 principal spots in the chromatogram obtained with 
the reference solution, 

B. Examine the chromatograms obtained in the test for 
composition. 

Results The chromatogram obtained with test solution (b) 
shows 5 principal peaks having the same retention times as 
the 5 principal peaks in the chromatogram obtained with 
reference solution (a), 

C. It gives reaction (a) of sulfates (2.3.1). 

TESTS 
Solution S 

Dissolve 0.8 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2. /) and not more intensely coloured 
than intensity 6 of the range of reference solutions of the 
most appropriate colour ( 2.2.2 y Method II). 

pH (2.2.2) 

3,5 to 5,5 for solution S. 

Specific optical rotation (2,2. 7) 

4- 107 to + 121 (anhydrous substance). 

Dissolve 2.5 g in water R and dilute to 25.0 mL with the 
same solvent. 

Composition 

Liquid chromatography (2.2.29): use the normalisation 
procedure taking into account only the peaks due to 
gentamicins Cl, Cla, C2, C2a and C2b. 

Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
25.0 mL with the mobile phase. 


Reference solution (a) Dissolve 5 mg of gentamicin for peak 
identification CRS (containing impurity B) in the mobile 
phase and dilute to 25 mL with the mobile phase. 

Reference solution (b) Dissolve 20.0 mg of sisomicin sulfate CRS 
(impurity A) in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Reference solution (c) Dilute 1,0 mL of reference solution (b) 
to 100.0 mL with the mobile phase. 

Reference solution (d) To 1 mL of reference solution (b)* add 
5 mL of test solution (a) and dilute to 50 mL with the 
mobile phase. 

Column: 

— size: l — 0.25 m, 0 = 4.6 mm; 

— stationary phase: ociadecyhilyl silica gel for chromatography R 
(5 pm); 

— temperature: 35 °C. 

Mobile phase To 900 mL of carbon dioxide-free water R, add 
7.0 mL of mfiuomacetic acid R y 250.0 pL of 
pentaflaoropropanoic add R and 4.0 mL of carbonate-free 
sodium hydroxide solution R y allow to equilibrate and adjust to 
pH 2.6 using carbonate-free sodium hydroxide solution R diluted 
I to 25, Add 15 mL of acetonitrile R and dilute to 1000.0 mL 
with carbon dioxide-free water R, 

Flow rate 1.0 mL/min. 

Post-column solution carbonate-free sodium hydroxide solution R 
diluted 1 to 25* previously degassed, which is added pulse¬ 
less to the column effluent using a 375 pL polymeric mixing 
coil. 

Flow rate of post-column solution 0.3 mL/min, 

Detection Pulsed amperometric detector or equivalent with a 
gold indicator electrode, a silver-silver chloride reference 
electrode, and a stainless steel auxiliary electrode which is the 
cell body, held at respectively + 0.05 V detection, + 0.75 V 
oxidation and -0,15 V reduction potentials* with pulse 
durations according to the instrument used. 

Injection 20 pL of test solution (b) and reference 
solutions (a)* (c) and (d). 

Run time 1,2 times the retention time of gentamicin Cl. 
Identification of peaks Use the chromatogram supplied with 
gentamicin for peak identification CRS to identify the peaks due 
to gentamicins Cl, Cla, C2* C2a and C2b. 

Relative retention With reference to impurity A (retention 
time = about 23 min): gentamicin Cla - about 1.1; 
gentamicin C2 = about 1.8; gentamicin C2b = about 2.0; 
gentamicin C2a = about 2.3; gentamicin Cl - about 3.0. 
System suitability: 

— resolution: minimum 1,2 between the peaks due to 
impurity A and gentamicin Cla and minimum 1.5 
between the peaks due to gentamicin C2 and 
gentamicin C2b in the chromatogram obtained with 
reference solution (d); if necessary, adjust the volume of 
acetonitrile R in the mobile phase, a total volume of up to 
50 mL may be added per litre of mobile phase; 

— signal-to-noise ratio: minimum 20 for the principal peak in 
the chromatogram obtained with reference solution (c). 

Limits: 

— gentamicin Cl: 25.0 per cent to 45.0 per cent; 

— gentamicin Cla: 10,0 per cent to 30.0 per cent; 

— sum of gentamicins C2. C2a and C2b: 35.0 per cent to 
55.0 per cent. 

Related substances 

Liquid chromatography (2.2.29) as described in the test for 
composition with the following modifications; use reference 
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solution (c) to calculate the percentage content of each 
impurity. 

Injection 20 jjlL of test solution (a) and reference solutions (a) 
and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peak due to 
impurity A; use the chromatogram supplied with gentamicin 
for peak identification CRS and the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity B, 

Limits: 

— impurities A 3 B: for each impurity'! not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (3.0 per cent); 

— any other impurity: for each impurity, not more than 
3 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(3.0 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) {10 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.5 per cent). 

Methanol (2.4.24* System B) 

Maximum 1,0 per cent. 

Sulfate 

32,0 per cent to 35.0 per cent (anhydrous substance). 
Dissolve 0.250 g in 100 mL of distilled water R and adjust the 
solution to pH 11 using concentrated ammonia R. 

Add 10,0 mL of 0,1 M barium chloride and about 0,5 mg of 
phthakin purple R. Titrate with 0. / M sodium edetate , adding 
50 mL of ethanol (96 per cent) R when the colour of the 
solution begins to change and continue the titration until the 
violet-blue colour disappears. 

1 mL of 0.1 M barium chloride is equivalent to 9,606 mg 
of S0 4 . 

Water ( 2,5.12) 

Maximum 15,0 per cent, determined on 0,300 g. 

Sulfa ted ash (2.4.14) 

Maximum 1 .0 per cent, determined on 0,50 g. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.7 J lU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

Carry out the microbiological assay of antibiotics (2. 7.2). 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecihcd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10. 
Control of impurities in substances for pharmaceutical tise) : C, D, 
E. 



A. 2 -deoxy-4-O- [3 -deoxy-4-C-methyl- 3 -(me th ylamino) -p-L- 
arabinopyranosy 1] -6-0- (2,6 -diamino-2,3,4,6-tetradeoxy-^-D- 
^(yce/u-hex-4-enopyranosyl) -L-$treptamine (sisomicin), 



B . 2 -d eoxy-4- O- [3-deoxy -4- C-methy 1-3- (me th y 1 a m ino) -|3-l- 
arabinopyranosyl] -L-streptamine (garamine). 



C, 4-0-(6-amino-6,7-dideoxy-D~£ tycem-i-D-gluco- 
hep topyranosyl)-2-deoxy-6-0- [3-deoxy-4-C-methy 1 -3 - 
(me thy 1 amino)-p-L-arabinopyranosyl]-D-strep tamine 
(gentamicin B,), 



D, 2 -d eoxy-4- O- [3 -deoxy-4- C-methyl-3 - (meihylamino)-f)-L- 
arabinopyran osyl] - 6 -O- ( 2,6 -dia mino - 2 , 6 -dideoxy-a-D-^ro- 
h exopyranosy 1 )-i ,-streptam ine, 



E. 2-deoxystreptamme, 


PtiEur 
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Gestodene 

(Pk. Eur. monograph 1726) 


C21H26O2 


CH 



* * * 

★ * 

* ★ 

■k, * 

*** 


60282-87-3 


Action and use 

Progestogen. 

Ph Eur _ 

DEFINITION 

13-Ethyl-17-hydroxy- 1 8,19-dinor-17 oc-pregna-4, 15-dien-20- 
yn-3-one. 

Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellowish, crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in methanol, sparingly soluble in ethanol 
(96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B, Infrared absorption spectrophotometry (2.2,24). 
Comparison gestodene CRS, 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in acetone R , evaporate to dryness and 
record new spectra using the residues* 

TESTS 

Specific optical rotation (2*2.7) 

-188 to -198 (dried substance). 

Dissolve 0x100 g in methanol R and dilute to 10.0 mL with 
the same solvent. 

Related substances 

liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R! y water R (50:50 VfV )♦ 

Test solution (a) Dissolve 30.0 mg of the substance to be 
examined in 5 mL of acetonitrile R1 and dilute to 10.0 mL 
with water R . 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10.0 mL with the solvent mixture* 

Reference solution (a) Dissolve 3 mg of gestodene for system 
suitability CRS (containing impurities A, B, C and L) in 
0.5 mL of acetonitrile R1 and dilute to 1.0 mL with water R. 
Reference solution (b) Dilute l *0 mL of test solution (a) to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of tliis 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 30.0 mg of gestodene CRS in 
5 mL of acetonitrile R1 and dilute to 10.0 mL with water R. 
Dilute 1.0 mL of this solution to 10.0 mL w r ith the solvent 
mixture. 


Reference solution (d) Dissolve the contents of a vial of 
gestodene impurity I CRS in 1.0 mL of the solvent mixture. 
Column: 

— size: /= 0.15 m, 0 = 4.6 mm; 

— stationary 1 phase: spherical end-capped ocrylsilyl silica gel for 
chromatography R (3.5 pm). 

Mobile phase: 

— mobile phase A: water R; 

— mobile phase B: acetonitrile Rl y 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 2 

62 

38 

2-20 

62 ^ sa 

38 42 

20 - 24 

58 30 

42-»70 

24 - 32 

30 

70 


Flow rate 1.0 mL'mim 

Detection Spectrophotometer at 205 nm and at 254 nm. 
injection 10 |iL of test solution (a) and reference solutions (a), 
(b) and (d). 

Identification of impurities Use the chromatogram supplied 
with gestodene for system suitability CRS and the chromatogram 
obtained with reference solution (a) to identify the peaks due 
to impurities A, B, C and L; use the chromatogram obtained 
with reference solution (d) to identify the peak due to 
impurity I. 

Relative retention With reference to gestodene (retention 
time = about 12,5 min): impurity A = about 0.9; 
impurity C — about 1.1; impurity I " about 1.2; 
impurity L = about 1.46; impurity B = about 1.53. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity A and gestodene. 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity A = 2*2; 
impurity I = 1.3; 

— impurity A at 254 nm: not more than 3 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurity B at 205 nm: not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent); 

— impurity C at 254 nm: not more than twice the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0*2 per cent); 

— impurities L L at 205 nm: for each impurity, not more 
than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

— unspecified impurities at 254 nm: for each impurity, not 
more than the area of die principal peak in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent); 

— total at 254 nm: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— disregard limit at 254 nm: 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 
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Loss on drying (2.2.32) 

Maximum 0*5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (c). 
Detection Spectrophotometer at 254 nm, 

Calculate the percentage content of C 21 H 26 O 2 from the 
declared content of gemdene CRS . 

IMPURITIES 

Specified impurities A, B, C, I* L 

Other detectable impurities (the following substances would, if 
present at a sufficient level* be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the genera) monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10. 
CotW'ol of impurities in substances for pharmaceutical use) : 

— at 205 nm: G } J } K; 

— at 254 nm: D> E, F > H. 




E. 13-ethyl-17-hydroxy-18,19-dinor-17a-pregna-4, l5-dien- 
20-vne- 3,6-dionc (6- kc to-gestodene), 



F, 13-ethyl-17-hydroxy-3-oxo-18* 19-dinor-17a-pregn-4-en- 
20-yn-15a-yl acetate (15a-aectoxy-gestodene), 


h*co 



G* S 3-ethyl-3-methoxy-18,19-dinor-17a-pregna-1,3,5 (10)* 15- 
tetraen-20-yn-17-o I (/4-aromatic-gescodene), 


A. 13-ethyl-17-hydroxy-1 8,19-dinor-17a-pregna-4,6,15-trien- 
20-yn-3-one (A6-gestodene), 



B, 13-ethyi-17-hydroxy- i 8,19-dinor-17a-pregna-5( 10) , 15- 
di en-20-yn- 3-one (A5 (10) -gestodene), 



C, 13-ethyl-17-hydroxy-2a-(l -hydroxy-1 -mcthykthyD-l 8,19- 
dinor-17a-pregna-4,15-dien-20-yn-3-one (2-isopropanol- 
gestodene)* 


CH 




H. 13-ethyI-3-ethyny l-18* 19-dinor-17a-pregna-3 J 5 :i 15-trien- 
20-yn-l 7-o 1 (diethynyl-gestodenc), 



I. 13-ethyM 7-hydroxy-5-methoxy-l 8*19-dinor-5 a 3 17ot-prcgii- 
15-en-20-yn-3-one (S-methoxy-gestodene), 



], 13-ethylspiro( 18,19-dinor-17a-pregna-5 > 15-dien-20-yne- 
3,2^-[l,3]dioxolan)-17“Ol and 13-ethylspiro( 18,19-dinor-17a- 
pregna-5( 10), 15-dien-2G-yne-3,2'-[ 1,3]dioxolan)-17-ol 
(gestodene ketal), 


D. 13-ethyl-6p J 17-dihydroxy-l8,19-dinor-17a-pregna-4,15 
d ien-2 0-yn-3-one (6 P-hy droxy-gestod e ne), 
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K. 13-ethyl-3, 17-dihydroxy-18,19-dinor-L7ot-pregna- 
I,3,5(10),15-tetraen-20-yn-6-onc (aromatic 6-keto- 
gcstodene), 

CH 



L. 13-ethyl-17-hydroxy-18,19-dinor-17a-pregna-5, 15-dien- 
2Q-yn-3-one (A5(6)-gestodene). 

____.___ PhEur 


Glibenclamide 

(Ph. Bw\ monograph 0718) 



C 23 H 2B C1N 3 0 5 S 494.0 10238-21-8 

Action and use 

Inhibition of ATP-dependent potassium channels 
(sulfonylurea); treatment of diabetes mellitus. 

Preparation 

Glibenclamide Tablets 

PhEtt- _____ 

DEFINITION 

1 - [ [4 - [ 2- [(5-Chl oro-2- 

m ethoxyb enzoy 1) am in o] ethyl] phenyl) sul fonyl ] -3 - 
cyclohexyl urea. 

Content 

99.0 per cent to 10TO per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in methylene 
chloride, slightly soluble in ethanol (96 per cent) and in 
methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification C 

Second identification B, D, E 

A. Melting point (2.2.14): 169 X to 174 X. 


B. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 50.0 mg in methanol B, with the aid of 
ultrasound if necessary, and dilute to 50.0 mL with the same 
solvent. To 10.0 mL of the solution add 1.0 mL of a 103 g/L 
solution of hydrochloric acid R and dilute to 100.0 mL with 
methanol R. 

Spectral range 230-350 nm. 

Absorption maxima At 300 nm and a less intense maximum at 
275 nm. 

Specific absorbance at the absorption maxima: 

— at 300 nm: 61 to 65; 

— at 275 nm: 27 to 32. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison glibenclamide CRS. 

If the spectra obtained show differences, moisten separately 
the substance to be examined and the reference substance 
with methanol R> triturate, dry at 100-105 °C and record the 
spectra again, 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in a mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 10 mL with the same mixture of 
solvents. 

Reference solution Dissolve 10 mg of glibenclamide CRS in a 
mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 10 mL with the same mixture of 
solvents. 

Plate TLC silica gel GF 2 5 4 plate R< 

Mobile phase ethanol (96 per cent) R, glacial acetic acid R, 
cyclohexane R, methylene chloride R (5:5:45:45 VIVIViV). 
Application 10 jjlL. 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution. 

E. Dissolve 20 mg in 2 mL of sulfuric acid R. The solution is 
colourless and shows blue fluorescence in ultraviolet light at 
365 nm. Dissolve 0.1 g of chloral hydrate R in the solution. 
After about 5 min, the colour changes to deep yellow and, 
after about 20 min, develops a brownish tinge. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use or store them at 5 °C for not more than 
40 h. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in methanol B, with the aid of ultrasound if 
necessary, and dilute to 10.0 mL with the same solvent. 
Reference solution (a) Dissolve 3.0 mg of glibenclamide 
impurity A CRS and 3 mg of glibenclamide impurity B CRS in 
methanol R and dilute to 100.0 mL with the same solvent. 
Dilute 5.0 mL of the solution to 20.0 mL with methanol R 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with methanol R. Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Reference solution (c) Dissolve 12.5 mg of glibenclamide far 
peak identification CRS (containing impurity C) in methanol B, 
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with the aid of ultrasound if necessary, and dilute to 5.0 mL 

with the same solvent. 

Column: 

— size: l - 0.10 m,0 = 4.6 mm; 

— stationary phase: spherical base-deactivated end-capped 
octadecylsilyl silica gel for chromatography R (3 ^m); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: mix 20 mL of a 100.0 g/L solution of 
triethylamine R2 previously adjusted to pH 3.0 using 
phosphoric add R> and 50 mL of acetonitrile R; dilute to 
1000 mL with water R ; 

— mobile phase B: mobile phase A, t voter R y acetonitrile R 
( 2 : 6 . 5 : 91.5 VIV/V); 


Tune 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VtV) 

(per cent V/V) 

0 ■ 15 

45 

55 

15-50 

45 * 5 

55*95 

30-40 

5 

95 


Flow rate 0.8 mL'mm, 

Detection Spectrophotometer at 230 nm. 

Injectioti 10 jxL. 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
impurities A and B; use the chromatogram supplied with 
glibenclamide for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peak due to impurity C. 

Relative retention With reference to glibenclamide (retention 
time = about 5 min): impurity A = about 0.5; 
impurity B = about 0.6; impurity C - about 0.7. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurities A and B. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity C by 1 . 8 ; 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent); 

— impurity C: not more than 1 .5 times the area of die 
principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: 0.8 per cent; 

disregard limir. 0.5 limes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Heavy metals (2.4.5) 

Maximum 20 ppm. 

0,250 g complies with test G. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.232) 

Maximum 1.0 per cent, determined on L000 g by drying in 
an oven at 105 "C. 

Sul fa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 


ASSAY 

Dissolve 0.400 g with heating in 1 00 mL of ethanol 
(96 per cent) R. Titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.2.20). 

1 mL of 0.1 M sodium hydroxide is equivalent to 49.40 mg of 
C 2 3 H 2 gGlN^O 5 S. 

IMPURITIES 

Specified impurities A, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the gen eral monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See abo 5. 10. 
Control of impurities in substances for pharmaceutical use ): B, D> 



A, 5-chloro-2-methoxy-iV-[2- 
(4-sulfamoy Ipheny 1) ethyl] benzamid e, 



B. methyl [[4-[2-[(5-chloro-2- 

mcthoxybenzoyDamino] ethyl] phenyl] suifony I] carbama te, 


a 


o o 


,VXr 


A 



C. l-eyclohexyl-3-[|4-[2- 

((eye lohexy 1 c arbamoy 1 ) amino] ethyl ] phenyl] suifony 1 ] ure a, 


Cl 



A 



D, I-butyl-3-[[4-[2-[(5*chloro*2- 

metho xy benzoyl) am ino ] ethyl] phenyl] sulfonyl] urea, 



ci 


E. 1 -cyclohexy 1 - 3* [ (4- (2- [(3,5-dichloro-2- 
methoxybenzoyDammo] ethyl] phenyl] sulfonyl] urea. 

___ PtiEur 
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Gliclazide 

(Ph. Eur: monograph 1524) 


H 3 C 




C 15 H 21 N 3 0 3 S 323.4 21187-98-4 

Action and use 

Inhibition of ATP-dependent potassium channels 
(sulfonylurea ); treatment of diabetes mellirus. 

Preparation 

Gliclazide Tablets 

PhEur _ 

DEFINmON 

1 * (Hexahy drocyclopenta [c] pyrrol-2 (1 H) -v I)-3- 
[ (4 -methyl ph eny 1) s ulfony 1] urea. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, sparingly soluble in acetone, slightly soluble in 
ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry {2.2,24). 

Preparation Discs. 

Comparison gliclazide CRS. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Solvent mixture acemnimle water R (45:55 VfV). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 23 mL of acetonitrile R and dilute to 50.0 mL 
with water R. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 10.0 mL of this 
solution to 100.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 15 mg of gliclazide impurity F CRS in 23 mL 
of acetonitrile R and dilute to 50 mL with water R . Dilute 
1 mL of This solution to 20 mL with the solvent mixture. 
Reference solution (c) Dissolve 10.0 mg of gUdazide 
impurity F CRS in 45 mL of acemnimle R and dilute to 
100.0 mL with water R. Dilute 1.0 mL of this solution to 
100.0 mL with the solvent mixture. 

Column: 

— size: l ~ 0,25 m, 0 - 4 mm; 

— stationary phase : octyhifyi silica gel for chromatography R 
(5 pm). 

Mobile phase tnethylamim R y irifluoraacetic acid R y 
acetonitrile R , water R (0*1:0.1:45:55 V/VtVtV). 

Flow rate 0.9 mlVmin. 

Detection Spectrophotometer at 235 run. 


Injection 20 pL. 

Run time Twice the retention time of gliclazide. 

Relative retention With reference to gliclazide (retention 
time - about 16 min): impurity F = about 0.9. 

System suitability: reference solution (b): 

— resolution: minimum 1,8 between the peaks due to 
impurity F and gliclazide. 

Limits: 

— impurity F: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

* — sum of impurities other than F: not more than twice the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,2 per cent); 

— disregard limit : 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,02 per cent). 

Impurity B 

Liquid chromatography (2,2.29) as described in the test for 
related substances with the following modifications. 

Test solution Dissolve 0.400 g of the substance to be 
examined in 2.5 mL of dimethyl sulfoxide R and dilute to 
10.0 mL with water R. Stir for 10 min, store at 4 °C for 
30 min and filter. 

Reference solution Dissolve 20.0 mg of gliclazide 
impurity B CRS in dimethyl sulfoxide R and dilute to 
100,0 mL with the same solvent. To 1.0 mL of the solution, 
add 12 mL of dimethyl sulfoxide R and dilute to 50,0 mL with 
water R. To 1,0 mX^ of this solution, add 12 mL of dimethyl 
sulfoxide R and dilute to 50.0 mL with water R. 

Injection 50 pL. 

Retention time Impurity B = about 8 min, 

Limir. 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (2 ppm). 

Heavy metals ( 2 . 4 . 8 ) 

Maximum 10 ppm. 

1.5 g complies with test F. Prepare the reference solution 
using 1,5 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying ( 2 , 2 . 32 ) 

Maximum 0.25 per cent, determined on 1.000 g by drying in 
an oven at 105 Q C for 2 h. 

Sulfa ted ash ( 2 . 4 . 14 ) 

Maximum 0.1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0,250 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric acid\ determining the end-point 
potentiometrically (2,2.20), 

1 mL of 0.1 At perchloric acid is equivalent to 32,34 mg 
of C 15 H 2j N 3 0 3 S. 

IMPURITIES 

Specified impurities B, F. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
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impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A> C } 
Dy Ey G. 


Glimepiride 

(Hi. Eur . monograph 2223) 


*** 

* * 

* * 

***** 



A. R-H: 4-methylbenzenesulfon amide, 



B, 2 -nitros o-octahy drocycl openta [c] pyrrole, 

C. R-CO-O-C 2 H 5 : ethyl [(4-methylphenyl) sulfonyl] 
carbamate. 



490,6 93479-97-1 


Action and use 

Inhibition of ATP-dependenr potassium channels 
(sulfonylurea); treatment of diabetes meUitus* 

Preparation 
Glimepiride Tablets 


o 



D. A 7 - [(4-methylphenyl) sulfonyl] hexahydrocyclopenta [c] 
pyrro 1-2(1 H) -carboxamid e, 



E, 1 - [ (4-mc thy Ipheny 1) sul fony 1] - 3 - (3,3a;,4,6 a- 
tetr ahydrocy cl openta [ c] pyrrol-2 (1 H) -y 1) urea, 



F, 1 - (hexahy dro cy elope nta [c] pyrrol-2 (1 H )-y 1) -3- 
[(2-methylphenyi) sulfonyl] urea. 


G 



G, N- [(4-mcthylphcnyI)sulfonyl] -1^a^b^Ta-hexahydro- 
2//-cycl openta [Jj pvridazine-2-carboxamide. 

__ PhEur 


PhEur _ 

DEFINITION 

l-[ [4-[2-(3-EthyM-methyl-2-Gxo-3-pyrroline-1 - 
carboxamide) ethyl] phenyl] sulfonyl] -3 -trnns- 
(4-methy Icy cl ohexvl)urea. 

Content 

97,0 per cent to 102,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, soluble in dimethyl formamide, 
slightly soluble in methylene chloride, very slightly soluble in 
methanol. 

It shows polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison glimepiride CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in dimethylfonnamide R, evaporate to 
dryness and record new spectra using the residues. 

TESTS 

Related substances 

Liquid chromatography (2*2.29), Store the solutions at a 
temperature not exceeding 12 C and for not more than 15 h. 
Solvent mixture water for chromatography R, acetonitrile for 
chromatography R (1:4 Vf V). 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve the contents of a vial of 
glimepiride for system suitability CRS (containing impurities B, 
C and D) in 2.0 mL of the test solution. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 20.0 mg of glimepiride CRS in 
the solvent mixture and dilute to 100*0 mL with the solvent 
mixture. 

Column: 

— size: l = 0,25 m, 0 “ 4 mm; 
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— stationary phase : end-capped octadecylsilyl silica gel for 
chromatography R (4 jam). 

Mobile phase Dissolve 0,5 g of sodium dihydrogen phosphate R 
in 500 mL of mater for chromatography R and adjust to 
pH 2.5 with phosphoric acid R. Add 500 mL of acetonitrile for 
chromatography R. 

Flow rate 1,0 mL/min. 

Detection Spectrophotometer at 228 nm. 

Injection 20 f.iL of the test solution and reference solutions (a) 
and (b). 

Run time 2 3 times the retention time of glimepiride. 

Relative retention With reference to glimepiride (retention 
time = about 17 min): impurity B = about 0,2; 
impurity C - about 0.3; impurity D - about 1.1. 

System suitability. Reference solution (a): 

— resolution: minimum 4.0 between the peaks due to 
impurities B and C. 

Limits'. 

— impurity B : not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.4 per cent), 

— impurity D: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent), 

— sum of impurities other than B: not more than 5 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,5 per cent), 

— disregard limit ; 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Impurity A 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in 5 mL of methylene chloride R and dilute to 
20.0 mL with the mobile phase. 

Reference solution (a) Dilute 0,8 mL of the test solution to 
100.0 mL with die mobile phase. 

Reference solution (b) Dissolve 2.0 mg of glimepiride for 
impurity A identification CRS in 1 mL of methylene chloride R 
and dilute to 4,0 mL with the mobile phase. 

Column: 

— size: l = 0.15 m, 0 = 3 mm; 

— stationary phase: dial silica gel for chromatography R (5 fun). 
Mobile phase anhydrous acetic acid R> 2-propanol R y heptane R 
(1:100:899 VtVIV). 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 228 nm. 

Injection 10 pL. 

Run time 1.5 times the retention rime of glimepiride. 
Identification of impurities Use the chromatogram supplied 
with glimepiride for impurity A identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity' A. 

Relative retention With reference to glimepiride (retention 
time - about 14 min): impurity A = about 0,9, 

System suitability. Reference solution (b): 

— peak-to-valley ratio : minimum 2.0, where H p ~ height 
above the baseline of the peak due to impurity A and 


H v ~ height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
glimepiride. 

Limit: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
( 0,8 per cent). 

Water (2.5.52) 

Maximum 0,5 per cent. 

Dissolve 0.250 g in dimethylformamide R and dilute to 5.0 mL 
with the same solvent. Carry out the test on 1.0 mL of 
solution. Carry out a blank test. 

Sulfated ash (2, 4 , 14 ) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (c). 

Calculate the percentage content of C 04 H 14 N 4 O 5 S from the 
areas of the peaks and the assigned content of 
glimepiride CRS. 

IMPURITIES 

Specified impurities A, B } D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO, 
Control of impurities in substances for pharmaceutical use): C, E } 
F>G>H,IJ. 



A. 1 -[f4-[2-[[(3”e thy L4-methyl-2-oxo-2,3-dihydro-li7-pyrrol™ 
1 -yl) carbonyl] amino] ethy 1] phenyl] sulfonyl]-3-(ris-4- 
methy 1 cyclohexvl) ure a, 



B. 3-ethyl -4-methy 1-2-oxo- A r - [2-£4-sulfa moy I phenyl) ethyl] 
2,3-dihydro- 1 H- pyrrole-1 -carboxamide, 



OCh 3 


C, methyl [[4-[2-[[(3-ethyl-4-methyI-2-oxo-2,3-diliydro- Ii5- 
pyrrol- 1 -yl) carbonyl] amino] ethyl] phenyl] sulfonyl] 
carbamate, 
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D. 1 - [ O f 2- [ [ (3-c thy l-4-methy l~2-oxo-2,3-dihy dro-1//-pyrrol- 
I -y I) carbonyl] amino} ethyl] phenyl] sulfonvl] -3-(muw-4- 
m ethy Icyclohcxy 1) urea, 



E. 3-cthyl-4-methyl-2-oxo-N-[2-C3-sul£amoylphenyl)ethyl] 
2,3-dihydro-1 //-pyrrole-1 -carboxamide, 



I. l-[[2-[2-[[ (3-e thy 1 -4-methyl- 2-oxo-2 5 3-dihydro-1 //-pyrrol- 
1 -yl) carbonyl] amino] ethyl]phenyl] sulfonyl] -3-(mms-4- 
m ethylcyclohexy 1) urea 5 



l-[[4-(2-aminoethyl)phenyl]sulfonyl]-3-(rram-4- 
m ethy Icyc lohexyl) urea. 

_ PhEur 




F. methyl [ [2- [2- [ [ (3-ethyl -4-m ethyl-2-oxo-2 ,3-dihy dro-1 H- 
pyrtol-1 -yl)carbonyl] ammo] ethyl] phenyl] sulfonyl] 
carbamate. 



G. met hy 1 [ [4-[2-[ [ (3 -e thy 1-4 -methyl-2 -oxo -2,3-dihydr o-1 H- 
pyrroM- 

yI)carbonyl]amino] ethy l]phcnyl] sulfonyl] methylcarbamate, 



H. 1 -[[4-[2-([(3-ethyl-4-methyI-2-oxo-2,3-dihydro-l//-pyrrol- 
1 -yt)carbonyl] amino] ethyl] phenyl] sulfonyl] -3- 
(4-methy Iph eny l) u rea, 


Glipizide 

(Ph. Eur. monograph 0906) 



C 2 iH 27 N s 0 4 S 445.5 29094-6 t-9 

Action and use 

Inhibition of ATP-dependent potassium channels 
(sulfonylurea); treatment of diabetes niellitus. 

Preparation 

Glipizide Tablets 

PhEur ____ 

DEFINITION 

I -Cy clohexy 1-3- [ [4- [2- [ [ (5-m ethy lpyrazin-2- 
yl) carbonyl] amino] ethyl] phenyl] sulfonyl] urea. 

Content 

98.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, very slightly soluble in acetone 
and in methylene chloride, practically insoluble in ethanol 
(96 per cent). It dissolves in dilute solutions of alkali 
hydroxides. 

IDENTIFICATION 

First identification B 
Second identification C 

A. Ultraviolet and visible absorption spectrophotometry 

(2.2,25). 

Test solution Dissolve about 2 mg in methanol R and dilute to 
100 mL with the same solvent. 
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Spectral range 220-350 nm. 

Absorption maxima At 226 nm and 274 nm. 

Absorbance ratio A^Axt\ = 2*0 to 2,4, 

B, Infrared absorption spectrophotometry (2,2.20. 

Comparison glipizide CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in a mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 10 mL with the same mixture of 
solvents. 

Reference solution Dissolve 10 mg of glipizide CRS in a mixture 
of equal volumes of methanol R and methylene chloride R and 
dilute to 10 mL with the same mixture of solvents. 

Plate TLC silica gel GF 2M plate R. 

Mobile phase anhydrous formic acid R , ethyl acetate R, methylene 
chloride R (25:25:50 VlVlV). 

Application 10 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with the reference 
solution* 

TESTS 

Related substances 

Liq uid chromatography (2* 2,29), 

Solvent mixture Mix 40 volumes of acetonitrile R1 and 
60 volumes of water for chromatography R previously adjusted 
to pH 3,5 with acetic acid R. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in 20,0 mL of methanol R using sonieation and 
dilute to 50*0 mL with the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of test solution to 
100.0 mL w'ith the solvent mixture. Dilute l ,0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
glipizide impurity mixture CRS (impurities F, G, H and I) in 
1.0 mL of solvent mixture* 

Reference solution (cj Dissolve 6*0 mg of glipizide 
impurity A CRS , 2 mg of glipizide impurity C CRS and 2 mg 
of glipizide impurity D CRS in the solvent mixture and dilute 
to 100*0 mL with the solvent mixture. Dilute 1.0 mL to 
50.0 mL with the solvent mixture. 

Column: 

— size: / = 0*25 m, 0 - 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsilyl 
silica gel for chromatography R (5 jam). 

Mobile phase: 

— mobile phase A: water for chromatography R adjusted to 
pH 3,5 w r ith acetic acid R ; 

— mobile phase B: acetonitrile Rl\ 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0 - s 

75 

25 

5 ■ 12 

75 + 65 

25 + 35 

12 * 20 

65 

35 

20 * 25 

65 + 50 

35 + 50 

25-30 

50 

50 


Flow rate 1.0 mUmin* 

Detection Spectrophotometer at 225 nm. 

Injection 50 pL, 

Identification of impurities Use the chromatogram supplied 
with glipizide impurity mixture CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities F, G, H and I; use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities A } C and D. 

Relative retention With reference to glipizide (retention 
time = about 22 min): impurity A = about 0*25; 
impurity D - about 0.27; impurity F - about 0,32; 
impurity G = about 0*4; impurity H = about 0.6; 
impurity C — about 1.2; impurity I = about 1.3. 

System suitability: reference solution (c): 

— peak to valley ratio: minimum 2*0, where H p = height 
above the baseline of the peak due to impurity D and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
impurity A* 

Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity C = 1.7; 
impurity H - 1.3; impurity' I = 2.1; 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent); 

— impurities C t D, F, G 3 H, I: for each impurity, not more 
than 1.5 times the area of the peak due to glipizide in the 
chromatogram obtained with reference solution (a) 

(0*15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the peak due to glipizide in the chromatogram 
obtained with reference solution (a) (0.10 per cent); 

— total: maximum 0.5 per cent; 

— disregard limir. 0.5 times the area of the peak due to 
glipizide in the chromatogram obtained with reference 
solution (a) (0.05 per cent). 

Impurity' B 

Gas chromatography (2.2*25)* 

Internal standard solution Dissolve 25 mg of decane R in 
methylene chloride R and dilute to 100 mL with the same 
solvent. Dilute 5 mL of the solution to 100 mL with 
methylene chloride R. 

Test solution (a) Dissolve 1,0 g of the substance to be 
examined in 50 mL of a 12 g/L solution of sodium 
hydroxide R and shake with 2 quantities, each of 5*0 mL, of 
methylene chloride R. Use the combined lower layers. 

Test solution (b) Dissolve 1.0 g of the substance to be 
examined in 50 mL of a 12 g/L solution of sodium 
hydroxide R and shake with 2 quantities, each of 5.0 mL, of 
the internal standard solution. Use the combined lower 
layers. 

Reference solution Dissolve 10.0 mg of cydohexylamine R 
(impurity' B) in a 17 *5 g/L solution of hydrochloric acid R and 
dilute to 100*0 mL with the same add. To l.Q mL of this 
solution add 50 mL of a 12 g/L solution of sodium 
hydroxide R and shake with 2 quantities, each of 5.0 mL, of 
the internal standard solution* Use the combined lower 
layers* 

Column: 

— material: fused silica; 

— size: l - 25 m, 0 = 0.32 mm; 
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— stationary phase: poly (dimethyl) (diphenyl) sikxane R (film 
thickness 0,5 pm). 

Carrier gas helium for chromatography R. 

Flow rate 1.8 mL/min. 

Split ratio III 1. 

Temperature: 



Time 

(min) 

Temperature 

1*0 

Column 

0 - 4 

40 


4-20 

40* 200 


20-25 

200 

Injection port 


250 

Detector 


270 


Detection Flame ionisation. 

Injection 1 pL. 

Elution order Impurity B, decane. 

System suitability: 

— resolution: minimum 7 between the peaks due to 
impurity B and the internal standard in the 
chromatogram obtained with the reference solution; 

— there is no peak with the same retention time as that of 
the internal standard in the chromatogram obtained with 
test solution (a). 

Calculate the ratio (JZ) of the area of the peak due to 
impurity B to the area of the peak due to the internal 
standard from the chromatogram obtained with the reference 
solution! from the chromatogram obtained with test 
solution (b), calculate the ratio of the area of any peak due to 
impurity B to the area of the peak due to the internal 
standard. 

Limit: 

— impurity B\ not more than R (100 ppm). 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 "C. 

Sul fa ted ash (2.4A4) 

Maximum 0,2 per cent* determined on 1,0 g. 

ASSAY 

Dissolve 0,400 g in 50 mL of dinmhylformamide /?. 

Add 0,2 mL of quinaldine red solution R. Titrate with 0 , / Af 
lithium methoxide until the colour changes from red to 
colourless. 



A. 5-mcthyl-JV-[2-(4-suifamoylphenyl)effiyl]pyrazine-2- 
carboxamide. 



B, cyclohexanamine (cyclohexylamine), 



C. ethyl [2-[4- 

[{cydohexy Icar ha moy l)s ul famoyl ] phenyl] ethyl] carbamate, 



D. 6-methyl-iV- [2-(4-sulfamoy Iphenyl)ethyl)pyraztne-2- 
carboxamide. 



E. 1 -cyclohexyl-3-[{4-[2-[[(6-methylpyrazin-2- 
yl)carbonylJ amino] ethyl ] phenyl ] sulfonyl] urea. 



F, ethyl [2-(4-sulfamoylphenyl)ethyl] carbamate, 


1 mL of 0.1 M lithium methoxide is equivalent to 44,55 mg of 
C 2l Hj 7 N,0 4 S. 

IMPURITIES 

Specified impurities: A, B, C, D, F, G, H, L 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/umpecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO, 
Control of impurities in substances for pharmaceutical use): E. 



o O 



X 0 ,ch 3 


G. methyl [[4-[2*[[(5'-methylp\Tazin-2- 

yl) carbonyl] amino] ethyl] phenyl] sulfonyl] carbamate, 

O 0 


a 




S. 


nh 2 


H. 4*-[2^ 

[ (eye lohexyIcarba moyl)a mi no ] ethyl] b enze ne sulfon amide, 






2017 


Gliquidone I-Illl 



I. N- (cyclohexy Icarbam oy 1) ^4- [2- 
[ (cy clohexylcarba moy ]) amino] e thyl] benzenesulfonamid e. 

-___ PhEur 


Gliquidone 


(5) A mixture of equal volumes of solution (3) and 
solution (4). 

CHROMATOGRAPHIC CONDITIONS 

(a) Use as the coating silica gel 60 ?2S4- 

(b) Use the mobile phase as described below. 

(c) Apply 10 jtL of each solution. 

(d) Develop the plate to 10 cm. 

(e) After removal of the plate, dry in air and examine under 
ultraviolet light (254 nm ), 

MOBILE PHASE 

5 volumes of glacial acetic acid, 5 volumes of ethanol (96%) 3 
45 volumes of chloroform and 45 volumes of cyclohexane. 



C 27 H 33 N 3 0 6 $ 527.6 33342-05-1 

Action and use 

Inhibition of ATP-dependent potassium channels 
(sulfonylurea); treatment of diabetes mellitus. 

Preparation 

Gliquidone Tablets 

DEFINITION 

Gliquidone is l-cyclohexyl-3’p-[2~(3,4-dihydro-7-methoxv- 
4,4’dimethy 1-1,3 -dioxo2 (1 H)- 

isoquinolyl)ethyl]phenylsulfonylurea, It contains not less than 
98.5% and not more than 10T5% of C 2 7 H 33 N 3 O ri Sj 
calculated with reference to the dried substance, 

CHARACTERISTICS 

A white or almost white powder. 

Practically insoluble in water; slightly soluble in ethanol 
(96%) and in methanol; soluble in acetone; freely soluble in 
dimethy Iformamide. 

IDENTIFICATION 

A. Dissolve 30 mg in 10 mL of methanol. Evaporate the 
methanol using a rotary evaporator and dry the residue at a 
temperature of 50° at a pressure of 2 kPa for I hour. The 
infrared absorption spectrum of the dried residue, 

Appendix II A, is concordant with the reference spectrum of 
gliquidone (RS 170). 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with solution (1) corresponds to that 
in the chromatogram obtained with solution (2). 

TESTS 
Melting point 

176° to 181% Appendix V A. 

Related substances 

Carry out the method for thin-layer chromatography , 

Appendix III A, using the following solutions in a mixture of 
equal volumes of dichlorometham and met Hanoi 

(1) 1.0% w/v of the substance being examined, 

(2) 1.0% w/v of gliquidone BPCRS, 

(3) 0.0030% w/v of gliquidone BPCRS , 

(4) 0,0030% w/v of gliquidone sulfonamide BPCRS. 


SYSTEM SUITABILITY 

The test is not valid unless the chromatogram obtained with 
solution (5) shows two clearly separated principal spots. 

LIMITS 

In the chromatogram obtained with solution (1); 
any spot corresponding to gliquidone sulfonamide is not 
more intense than the spot in the chromatogram obtained 
with solution (4) (0,3%); 

any other secondary spot is not more intense than the spot in 
the chromatogram obtained with solution (3) (0,3%). 

Loss on drying 

When dried to constant weight at 105% loses not more than 
1.0% of its weight. Use 1 g. 

Sulfa ted ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 0.3 g in 70 mL of dmeihylfortnamide and 
immediately carry' out Method II for non-aqueous titration, 
Appendix VIII A, in an atmosphere of nitrogen using 
0.1m tetrabutylammonium hydroxide VS as tiirant and a 
0.3% w/v solution of thymol blue as indicator. Each mL of 
0.1m tetrabutylammonium hydroxide VS is equivalent to 
52.76 mg of C27H33N 3 0a$. 

IMPURITIES 


o o 

\W/ 



A. p- [2- (4-dihydro-7 -methoxy-4 5 4-dimethy 1-1,3-dioxo- 
2 (1 H) is oquinoly 1) ethyl] b enzenesu Ifonami de (gliquidone 
sulfonamide). 
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Human Glucagon ** * 

** * 

(Glucagon, human, Ph Eur monograph 1635) *** 

H HIft - Ser -Gin - Gly - Thr -Phe - Thr - Ser - Asp-Tyr- 

10 

Saf -LyS’Tyr- Lev - Asp - Ser - Arg - Arg - Ala - Gin - 

20 

Asp~ Phe” VflKGIn-Trp-Leu - Met - Asn- TTir - OH 

3483 

Action and use 

Hormone; treatment of hypoglycaemia. 

Preparation 

Human Glucagon Injection 

PhEir ______ 

DEFINITION 

Polypeptide baling the same structure (29 amino acids) as 
the hormone produced by the 2-cdls of the human pancreas, 
which increases the blood-glucose concentration by 
promoting rapid breakdown of liver glycogen. 

Content 

92.5 per cent to 105.0 per cent (anhydrous substance), 

PRODUCTION 

Human glucagon is produced by a method based on 
recombinant DNA (rDNA) technology. During the course of 
product development it must be demonstrated that the 
manufacturing process produces a product having a 
biological activity of not less than 1 lU/mg using a suitable 
validated bioassay. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell- and vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in most organic solvents. 

It is soluble in dilute mineral adds and in dilute solutions of 
alkali hydroxides. 

IDENTIFICATION 

A. Peptide mapping. liquid chromatography (2.2.29), 

Test solution Prepare a 5 mg/mL solution of the substance to 
be examined in 0,01 M hydrochloric acid . Mix 200 pL of this 
solution with 800 pL of 0, / Ai amm o niu m carbonate buffer 
solution pH 10.3 R (diluted stock solution). Prepare a 
2 mg/mL solution of %-chymotrypsin for peptide mapping R in 
0A M ammonium carbonate buffer solution pH 10.3 R and add 
25 pL of this solution to the diluted stock solution. Place the 
solution in a dosed vial at 37 C for 2 h. Remove the vial 
and stop the reaction immediately by adding 120 pL of 
glacial acetic acid R, 

Reference solution Prepare a l mg/mL solution of human 
glucagon CRS in 0.1 M ammonium carbonate buffer solution 
pH 10,3 R (diluted stock solution) and continue as described 
for the test solution. 

Column: 

— size: I ~ 0.05 m, 0 = 4 mm; 

— stationary phase: oaadecyktlyl silica gel for 
chromatography R (5 pm). 


Mobile phase: 

— mobile phase A : mix 500 pL of trifluoroacetk acid R and 
1000 mL of tvater R; 

— mobile phase B: mix 500 pL of trifluoroacenc add R 
with 600 mL of anhydrous ethanol R and add 400 mL 
of water f?; 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

0 * 35 

100 *53 

0 *47 

35 - 45 

53 *0 

47 * 100 

45 - 46 

0* 100 

100* 0 

46 - 75 

100 

0 


Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 215 nm. 

Equilibration With mobile phase A for at least 15 min. 

Injection 20 pL. 

System suitability* The chromatogram obtained with the 
reference solution is similar to the chromatogram supplied 
with human glucagon CRS , 

Results The profile of the chromatogram obtained with die 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

8, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

TESTS 

Related proteins and deamidated forms 

Liquid chromatography (2.2.29): use the normalisation 
procedure. 

Test solution Dissolve the substance to be examined in 0.01 M 
hydwdtloric acid to obtain a concentration of 0.5 mg/mL, 
Maintain the solution at 2-8 °C, 

Reference solution (a) Dissolve the contents of a vial of human 
glucagon CRS in 0.01 Af hydrochloric acid to obtain a 
concentration of 0.5 mg/mL. Maintain the solution at 2-8 °C 
Reference solution (b) Dissolve the substance to be examined 
in 0.01 M hydrochloric add to obtain a concentration of about 
0.5 mg/mL. Heat at 50 “C for 48 h (in situ preparation of all 
4 deamidated forms of glucagon at a total concentration of 
not less than 7 per cent). 

Column: 

— size: l = 0.15 m, 0 - 3 mm; 

— stationary phase: oaadecylsilyl silica gel for chromatography R 
(3 nm); 

— temperature: 45 C. 

Mobile phase: 

— mobile phase A: dissolve 16.3 g of potassium dihydrogen 
phosphate R in 800 mL of water R , adjust to pH 2.7 with 
phosphoric add R and add 200 mL of acetonitrile for 
chromatography /?; 

— mobile phase B: acetonitrile for chromatography R, water R 
(40:60 VlV) y 
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Glucosamine Hydrochloride 

(Ph. Eur. monograph 2446) 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - IS 

61 

39 

25-29 

61 -y 12 

39 * SB 

29-30 

12 

88 

30-31 

12 -y 61 

88 * 39 


NOTE The end time of the isocratic elution may be adjusted 
so that the gradient begins after elution of the peak due to 
deamidated glucagon 4 (see relative retention below). 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 15 pL, 

Relative retention With reference to glucagon (retention 
time - about 21 min): deamidated glucagon 1 — about I ,1; 
deamidated glucagon 4 - about 1.4* 

System suitability: 

— resolution: minimum 1.5 between the peaks due to 
glucagon and deamidated glucagon 1 in the 
chromatogram obtained with reference solution (b); 

— symmetry factor, maximum L8 for the peak due to 
glucagon in the chromatogram obtained with reference 
solution (a); 

— repeatability: maximum relative standard deviation of 
2.0 per cent after 5 injections of reference solution (a); 

— 4 peaks eluting after the principal peak, that correspond 
to the deamidated forms, are dearly visible in the 
chromatogram obtained with reference solution (b). 

Limits : 

— deamidated forms: maximum 0*8 per cent; 

— total: maximum 3.0 per cent. 

Water {2.532) 

Maximum 10 per cent, determined on 50 mg. 

Bacterial endotoxins (2.6.14) 

Less than 10 IU/mg. 

ASSAY 

Liquid chromatography (2339) as described in the test for 
related proteins and deamidated forms with the following 
modification. 

Injection Test solution and reference solution (a)* 

Calculate the percentage content of human glucagon 

taking into account the assigned content 
of C133H225hJ.13O.19S in human glucagon CRS. 

STORAGE 

In an airtight container, protected from light, at a 
temperature lower than -15 °C* 

____ PttEur 



NK a 


C*H 14 CIN0 5 215*6 6^2 

PhEif ____ 

DEFINITION 

2-AmincK2-deox\ T -D-gl ucopyranose hy droch lo ride * 

Isolated from natural sources or produced by fermentation* 
Content 

98.0 per cent to 102.0 per cent (dried substance). 

PRODUCTION 

The animals from w T hich glucosamine hydrochloride is 
derived must fulfil the requirements for the health of animals 
suitable for human consumption. 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility 

Freely soluble in water, slighdv soluble in methanol, 
practically insoluble in acetone. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2334). 
Comparison glucosamine hydrochloride CRS. 

B* 1 mL of solution $ (see Tests) gives reaction (a) of 
chlorides (23.1). 

C. Specific optical rotation (see Tests)* 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Appearance of solution 

The solution is clear (2.2.1) and colourless ( 233 t 
Method //), 

Dilute 5.0 mL of solution S to 25.0 mL with water R. 
pH (23.3) 

3,0 to 5.0 for solution $, 

Specific optical rotation ( 23.7) 

T 70,0 to + 74.0 (dried substance), determined on 
solution S. 

Examine 3 h after preparation of solution S. 

Related substances 

Liquid chromatography (2.239). 

Test solution To 0.300 g of the substance to be examined add 
80 mL of die mobile phase and sonicate for 10 min. Cool to 
room temperature and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 25,0 mg of 2- 
methylpyrazim CRS in the mobile phase and dilute to 
10.0 mL with the mobile phase. Dilute 1.0 mL of the 
solution to 10*0 mL with the mobile phase. Dilute 1.0 mL of 
this solution to 100.0 mL with the mobile phase. 
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Reference solution (b) Dissolve 15 mg of glucosamine for system 
suitability CRS (containing impurities B and C) in the mobile 
phase and dilute to 5.0 ml with the mobile phase. 

Column: 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecykUyl silica gel for 
chromatography R (3 Jim); 

— temperature: 30 °C. 

Mobile phase Dissolve 0.5 g of sodium heptanesulfonate R in 
water for chromatography R, add 0,5 mL of phosphoric acid R 
and 4 mL of a 56 g/L solution of potassium hydroxide R and 
d ilute to 1000 mL with water for chromatography R\ 
to 1000 mL of this solution add 50 mL of acetonitrile Rl. 

Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 195 nm. 

Injection 20 jiL* 

Run time Twice the retention time of 2-methyIpyrazine. 
Retention time 2-methylpyrazine = about 9 min. 

System suitability, reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurities B and C. 

Limits: 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— disregard limit : 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.03 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Solvent water R. 

L0 g complies with test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R . 

Loss on drying (2,2,37) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 J C for 2 h. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12), 

Absence of Escherichia coli (2.6.12). 

ASSAY 

Dissolve 0,200 g in 50 mL of water R and add 1.0 mL of 
0.1M hydrochloric acid. Titrate with 0.1M sodium hydroxide, 
determining the end-point potenriometrically (2,2,20). Read 
the volume added between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 21.56 mg of 

C5H14QNO5. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. IQ. 


Control of impurities in substances for pharmaceutical use): A> B y 

C, E. 



A. 2« (acety lamino)-2-deoxy-o-glucopyranose 
(A-acetyl glucos amine), 


HO H H pH 

N. X X .OH 


H PH 



HO H 


h° x X N 

HO H H OH 


B. (l^UR^S^^^^B'/^-ljU-pyra^^^-diylbisCbutane- 
1,2,3,4-tetroi) (fruc tosazi ne), 


h oh 


h oh 



ho h 


HO X X N 

HO H H OH 


C. (l^SS^iJJ-l-tS-^^fO-^^-trihydro^buryllpyrazm-S- 
y 1] buta ne-1,2,3,4-tetrol (de oxyfructosazine)> 


: Yr"» 


E. 5 - (hydroxymethyl) fur an-2 -c arbald ehyde 
(5 -hydroxymethyl furfural). 

_____ PH Eur 


Glucosamine Sulfate Potassium 
Chloride 

(Ph. Eur monograph 2708) 



C i; H^CbK 2 N 2 0, 4 S M t 606 

PH Eur -----_--- 

DEFINITION 

Bis (2-aimno-2-deoxy-o-gIucopy ratios e) sulfate bis (potassium 
chloride). 

Substance prepared from glucosamine hydro chloride isolated 
from natural sources or produced by fermentation, and 
potassium sulfate. 

Content 

98,0 per cent to 102.0 per cent (dried substance). 
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PRODUCTION 

The animals from which glucosamine sulfate potassium 
chloride is derived must fulfil the requirements for the health 
of animals suitable for human consumption, 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, sparingly soluble in methanol, 
practically insoluble b acetone, 

IDENTIFICATION 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison glucosamine sulfate potassium chloride CRS. 

C. It gives reaction (a) of chlorides (2.3.1). 

D. It gives reaction (a) of sulfates (2.3. /), 

E. 1 mL of solution S (see Tests) gives reaction (a) of 
potassium (2.3.1), 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Appearance of solution 

The solution is clear (2,2.1) and colourless (2.2.2, 

Method II). 

Dilute 5,0 mL of solution S to 25,0 mL with water R. 

pH (2.2.3) 

3.0 to 5.0 for solution S. 

Specific optica] rotation ( 2 . 2 . 7 ) 

+ 47.0 to + 53.0 (dried substance), determined on 
solution S, 

Examine 3 h after preparation of solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution To 0,42 g of the substance to be examined add 
80 mL of the mobile phase and sonicate for 1 0 min. Cool to 
room temperature and dilute to 100.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 25.0 mg of 2- 
methylpyrazinc CRS in the mobile phase and dilute to 
10.0 mL with the mobile phase. Dilute L0 mL of the 
solution to 10.0 mL with the mobile phase. Dilute L0 mL of 
this solution to 100,0 mL with the mobile phase. 

Reference solution (b) Dissolve 15 mg of glucosamine for system 
suitability CRS (containing impurities B and C) in the mobile 
phase and dilute to 5.0 mL with the mobile phase. 

Column: 

— size: l - 0,15 m, 0 = 4.6 mm; 

— stationary* phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 30 °C, 

Mobile phase Dissolve 0.5 g of sodium heptanesulfonate R in 
water for chromatography R, add 0.5 mL of phosphoric add i?, 

4 mL of a 56 g/L solution of potassium hydroxide R and dilute 
to 1000 mL with water for chromatography R> then add 50 mL 
of acetonitrile RI , 

Flow rate 1 .0 mL/min, 

Detection Spectrophotometer at 195 run. 

Injection 20 |iL. 

Run time Twice the retention time of 2-methylpyrazine. 


Retendon time 2-methylpyrazine = about 9 min. 

System suitability: reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 
impurities B and C, 

Calculation of percentage contents : 

-— for each impurity, use the concentration of 
2 -methylpyrazine in reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, maximum 
0.05 per cent; 

— total: maximum 0.2 per cent; 

— reporting threshold: 0.03 per cent. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Solvent water R. 

1.0 g complies with test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C for 2 h. 

Sul fa ted ash (2.4.14) 

27.0 per cent to 31.0 per cent, determined on 1.0 g. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2,6.11). 

TYMC: acceptance criterion 10* CFU/g (2,6.12). 

Absence of Escherichia coli (2.6.13). 

ASSAY 

Dissolve 0,280 g in 50 mL of water R and add 1.0 mL of 
0,1 M hydrochloric acid. Titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.2,20). Read 
the volume added between the 2 points of inflexion. 

1 mL of 0,1 M sodium hydroxide is equivalent to 30.28 mg of 
C j 2H 2SCI2K2N 2 0 \ 4S. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). h is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, B, 

C,E. 



0 


A, 2-(acetvkmino) - 2-deoxy»r>glucopyranose 
(Af-acetylglucosamine), 



B, (1 RJ’RJSa’S^R&RD-Ul ^-pyrazin^^^diylbisfbutane- 
1,2,3,4-teirol) (fructosazine), 
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C. (1 R t 2S, 3/f) -1 - [ 5- [ ( 2 S, 3R) -2 ,3,4-trihydroxybuty 1] pyrazin- 2 - 
yl]butane-1,2*3,4-tetrol (dcoxyfructosazine), 



E. 5-(hydroxymethyl)furan-2-carbaldehyde 
(5-hydroxyme thylfurfural), 

__ PhBt* 


Glucosamine Sulfate Sodium 
Chloride 

(Ph. Eur. monograph 2447) 



C J3 H at a 5 N 2 Na 2 0 I4 S 573.3 33899-05-7 

Ph But ____ 

DEFINITION 

Bis( 2 -ammo- 2 ~deoxy-x>giucopyrano&e) sulfate bis(sodium 
chloride). 

Substance prepared from glucosamine hydrochloride isolated 
from natural sources or produced by fermentation, and 
sodium sulfate. 

Content 

98*0 per cent to 102.0 per cent (dried substance). 

PRODUCTION 

The animals from which glucosamine sulfate sodium chloride 
is derived must fulfil the requirements for the health of 
animals suitable for human consumption* 

CHARACTERS 

Appearance 

White or almost white* crystalline powder. 

Solubility 

Freely soluble in water, sparingly soluble in methanol, 
practically insoluble in acetone. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2,24). 

Comparison glucosamine sulfate sodium chloride CRS, 

B. It gives reaction (a) of chlorides (2,3,1). 

C. 1 mL of solution S (see Tests) gives reaction (a) of 
sodium (2,3,1). 

D. It gives reaction (a) of sulfates ( 2 * 1 ,/). 

E. Specific optical rotation (see Tests)- 


TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
25,0 mL with the same solvent. 

Appearance of solution 

The solution is clear (2.2,1) and colourless (2*2*2, 

Method II), 

Dilute 5.0 mL of solution S to 25.0 mL with water R, 
pH (2,2,3) 

3,0 to 5.0 for solution S* 

Specific optical rotation (2,2,7) 

4- 50*0 to + 55*0 (dried substance), determined on 
solution S* 

Examine 3 h after preparation of solution S. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution To 0.400 g of the substance to be examined add 
80 mL of the mobile phase and sonicate for 10 min* Cool to 
room temperature and dilute to 100.0 mL with the mobile 
phase* 

Reference solution (a) Dissolve 25,0 mg of 2- 
methylpyrazine CRS in the mobile phase and dilute to 
10*0 mL with the mobile phase. Dilute 1*0 mL of the 
solution to 10,0 mL with the mobile phase. Dilute 1,0 mL of 
this solution to 100*0 mL with the mobile phase* 

Reference solution (b) Dissolve 15 mg of glucosamine for system 
suitability CRS (containing impurities B and C) in the mobile 
phase and dilute to 5.0 mL with the mobile phase. 

Column: 

— size: l = 0*15 m, 0 = 4,6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 30 C C. 

Mobile phase Dissolve 0*5 g of sodium heptanesulfonate R in 
tourer for chromatography /?, add 0.5 mL of phosphoric acid R 
and 4 mL of a 56 g/L solution of potassium hydroxide R and 
dilute to 1000 mL with water for chromatography R\ 
to 1000 mL of this solution add 50 mL of acetonitrile Rl. 

Flow rate 1,0 mUmin* 

Detection Spectrophotometer at 195 nm. 

Injection 20 pL, 

Run time Twice the retention time of 2-methylpyrazine, 
Retention time 2 -methyl pyrazine - about 9 min. 

System suitability: reference solution (b): 

— resolution: minimum 1 *5 between the peaks due to 
impurities B and C* 

Limits: 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0*05 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
( 0,2 per cent); 

— disregard limit: 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*03 per cent). 

Heavy metals (2,4,8) 

Maximum 10 ppm. 

Solvent water R. 

1 .0 g complies with test H. Prepare the reference solution 
using I mL of lead Standard solution (10 ppm Pb) R, 
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Loss on drying (2.2.31) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 2 h. 

Sulfated ash (2.4.14) 

23,5 per cent to 26.0 per cent, determined on 1.0 g. 

Microbial contamination 

TAMC: acceptance criterion I0 3 CFU/g (2.6.12). 

TYMC: acceptance criterion I0 2 CFU/g (2.6.12). 

Absence of Escherichia coli {2, 6.13). 

ASSAY 

Dissolve 0.250 g in 50 mL of water R and add 1.0 mL of 
0:1 M hydrochloric add. Titrate with 0.1 M sodium hy droxide, 
determining the end-point potentio metrically (2,2.20). Read 
the volume added between the 2 points of inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 28.67 mg of 
Ci 2 H 28 Cl 2 N 2 Na 3 0 14 S. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspedfied impurities and/or 
by the general monograph Substances for pharmaceutical use 
( 2034 ). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical ttse): A, B, 
Q E. 



A. 2 ~(ace tylami no) - 2 -deoxy-D-gluc opyranose 
(Af-acetylglucosamine), 



B. (IF,1'i?,25 3 2 ; 5,3/f,3^)-l,l'-pyiazine~2,5~diylbis(bijtane- 
1,2,3,4-tetrol) (fructosadne), 



C. (l/fjS^^f^-l-tS-tC^S^^^^^trihydroxybutyllpjTazin^- 
y 1] butane-1,2,3,4-tetrol (dcoxyfruetosa zine), 

ohc. >v 


oh 


E. 5 - (hydroxymethyl) furan- 2 -carb aldehyde 
(5 -hy droxymeiiiy Ifurfu ra l). 

-- PbEvr 


Glucose {1) 

Anhydrous Glucose 
(Ph, Eur. monograph 0177) 



CJli 2 O t 180.2 50-99-7 

Preparations 

Glucose Infusion 

Compound Glucose, Sodium Chloride and Sodium Citrate 

Oral Solution 

Oral Rehydration Salts 

Potassium Chloride and Glucose Intravenous Infusion 
Potassium Chloride, Sodium Chloride and Glucose 
Intravenous Infusion 

Sodium Cliloride and Glucose Intravenous Infusion 

PhEur ____ 


DEFINITION 

o-Glucopyranose, 

It is derived from starch. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance), 

♦CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, very' slightly soluble in ethanol 
(96 per cent).# 

IDENTIFICATION 

First identification; <M<>, B, E 
^Second identification: C, DO 

OA. Specific optical rotation (2.2.7): + 52,5 to 4 53.3 
(anhydrous substance). 

Dissolve 10.0 g in 80 mL of water H, add 0.2 mL of dilute 
ammonia J ?/ 3 allow to stand for 30 min and dilute to 
1 00.0 mL with water R. Q* 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a), 

OC Thin-layer chromatography ( 2 . 2.27). 

Solvent mixture water R, methanol R (2; 3 ViV). 

Tm solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 10 mg of glucose 
monohydrate CRS in the solvent mixture and dilute to 
20 mL with the solvent mixture. 

Reference solution (b) Dissolve 10 mg each of fructose R> 
glucose R> lactose R and sucrose R in the solvent mixture and 
dilute to 20 mL with the solvent mixture. 

Plate TLC silica gel plate R, 

Mobile phase water R t methanol /?, anhydrous acetic acid R, 
ethylene chloride R (10:15:25:50 V/VfVfV); measure the 
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volumes accurately since a slight excess of water produces 
cloudiness. 

Application 2 ^iL; thoroughly dry the points of application. 
Development A Over 3/4 of the plate. 

Drying A In a current of warm air. 

Development B Immediately* over 3/4 of the plate* after 
renewing the mobile phase. 

Drying B In a current of warm air. 

Detection Treat with a solution of 0.5 g of thymol R in a 
mixture of 5 mL of sulfuric acid R and 95 mL of ethanol 
(96 per cent) R; heat at 130 'C for 10 min. 

System suitability: Reference solution (b): 

— the chromatogram shows 4 clearly separated spots. 
Residts The principal spot in the chromatogram obtained with 
the test solution is similar in position* colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve 0.3 g in 10 mL of water R. Add 3 mL of ettpri- 
tartaric solution R and heat. A red precipitate is formed, § 

E, Water (see Tests). 

TESTS 

Appearance of solution 

The solution is dear (2.2 ,/) and not more intensely coloured 
than reference solution BY 7 (2.2.2, Method II). 

Dissolve 10.0 g in 15 mL of water R, heating on a water- 
bath. 

Conductivity (2,2.38) 

Maximum 20 pS-cm" 1 , 

Dissolve 20.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 100,0 mL with the same 
solvent. Measure the conductivity' of the solution while gently 
stirring with a magnetic stirrer. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.300 g of the substance to be 
examined in water R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 0.330 g of glucose 
monohydrate CRS in water R and dilute to 10,0 mL with the 
same solvent. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
250.0 mL with water R, 

Reference solution (c) Dilute 25.0 mL of reference solution (b) 
to 200.0 mL with water R. 

Reference solution (d) Dissolve 5 mg of fructose R 
(impurity D ) 3 5 mg of maltose monohydrate R (impurity' A) 
and 5 mg of malmmose R (impurity C) in water R and dilute 
to 50 mL with the same solvent. 

Column: 

— size: l - 0.3 m } 0 = 7.8 mm; 

— stationary phase: strong carion^exchange resin (calcium 
form) R (9 pm); 

— temperature: 85 ± 1 °C. 

Mobile phase Degassed water R , 

Flow rate 0.3 mL/min. 

Detection Refractometer maintained at a constant temperature 
(40 °C for example). 

Injection 20 pL of the test solution and reference 
solutions (b), (c) and (d). 

Run time 1.5 times the retention rime of glucose. 


Relative retention With reference to glucose (retention 
rime = about 21 min); impurity' C = about 0,7; impurities A 
and B = about 0 . 8 ; impurity D - about L3. 

System suitability Reference solution (d): 

— resolution: minimum 1.3 between the peaks due to 
impurities C and A, 

Limitr. 

— sum of impurities A and B: not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.4 per cent); 

— impurity C: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 0.2 per cent); 

— impurity D: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) ( 0.10 per cent); 

— total: not more than 1,25 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Dextrin 

To I g of the finely powdered substance to be examined add 
20 mL of ethanol (96 per cent) R and heal under a reflux 
condenser. The substance dissolves completely, 

Soluble starch* sulfite 

Maximum 15 ppm. 

Dissolve 6.7 g in 15.0 mL of water R, heating on a water- 
bath. Allow to cool and add 25 pL of iodine solution R5. 

The solution is yellow. 

Water ( 2.5J2) 

Maximum L0 per cent, determined on 0.50 g. 

QPyrogens ( 2 . 6 . 8 ) 

If intended for use in the manufacture of large-volume 
parental preparations without a further appropriate procedure 
for the removal of pyrogens, the competent authority' may 
requite that it comply with the test for pyrogens. Inject per 
kilogram of the rabbit's mass 10 mL of a solution in water for 
injections R containing 50 mg of the substance to be 
examined per millilitre. <) 

ASSAY 

Liquid chromatoip-aphy ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 6 H|;>0 6 taking into 
account the assigned content of glucose monohydrate CRS. 

IMPURITIES 

Specified impurities A t B, C, D 



A. 4-O-a-D-glucopyranQsyl-D-glucopyranose (maltose), 
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B, 6-CLa-[>g1ucopyranosyl-t>-glucQpyranose (isomaltose), 



C, 3M>-glucopyranosyi-(l ^4)-ot-[>-glucopyranosy]-(] ->4)-i> 
glucopyranose (maltotriose). 



OH 


D. i>ara&m^hex-2"Ulopyianase (fructose). 


___ PhEur 

1 This monograph has undergone phaimacopoeial harmonisation. 

See chapter 5.8. Pharmacopoeia! Harmonaathm. 


Glucose Monohydrate (1) 

Nom The name Glucose was formerly used in the 
United Kingdom, 

(Fft Bur , monograph 0178) 



CftH^O^O 198.2 77938 - 63-7 

Preparations 

Glucose Infusion 

Oral Rehydration Salts 

Potassium Chloride and Glucose Intravenous Infusion 
Potassium Chloride* Sodium Chloride and Glucose 
Intravenous Infusion 

Sodium Chloride and Glucose Intravenous Infusion 

PttEtf __________ 

DEFINITION 

n-Glucopyranose monohydrate. 

It is derived from starch. 

Content 

97.5 per cent to 102.0 per cent (anhydrous substance). 


♦ CHARACTERS 
Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water* very slightly soluble in ethanol 
(96 per cent).# 

IDENTIFICATION 

First identification: B, E 

0 Second identification: C, DQ 

QA. Specific optical rotation (2.2.7): + 52.5 to + 53.3 
(anhydrous substance)* 

Dissolve 10.0 g in 80 mL of water R , add 0,2 mL of dilute 
ammonia Rl r allow to stand for 30 min and dilute to 
100,0 mL with water R. Q 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

OC. Thin-layer chromatography (2.2.27). 

Solvent mixture water ft methanol R (2:3 V!V). 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 20 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 1 0 mg of glucose 
monohydrate CRS in the solvent mixture and dilute to 
20 mL with the solvent mixture. 

Reference solution (b) Dissolve 10 mg each of fructose ft 
glucose ft lactose R and sucrose R in the solvent mixture and 
dilute to 20 mL with the solvent mixture. 

Plate TLC silica gel plate R. 

Mobile phase water ft methanol ft anhydrous acetic add ft 
ethylene chloride R (10:15:25:50 V!VIVIV)\ measure the 
volumes accurately since a slight excess of water produces 
cloudiness. 

Application 2 pL; thoroughly dry the points of application. 
Development A Over 3/4 of the plate. 

Drying A In a current of warm air. 

Development B Immediately, over 3/4 of the plate, alter 
renewing the mobile phase. 

Drying B In a current of warm air. 

Detection treat with a solution of 0.5 g of thymol R in a 
mixture of 5 mL of sulfuric acid R and 95 mL of ethanol 
(96 per cent) ft heat at 130 C for 10 min. 

System suitability: reference solution (b): 

— the chromatogram shows 4 dearly separated spots. 
Results The prindpal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve 0.1 g in 10 mL of water R. Add 3 mL of cupri- 
tartaric solution R and beat, A red precipitate is formed. Q 

E. Water (see Tests). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution BV 7 (2.2.2, Method II ). 

Dissolve 10.0 g in 15 mL of water R. 

Conductivity (2.2.38) 

Maximum 20 pScm l . 
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Dissolve 20.0 g in carbon dioxide-free water R prepared from 
dtsnlkd water R and dilute to 100.0 mL with the same 
solvent. Measure the conductivity of the solution while gently 
stirring with a magnetic stirrer. 

Related substances 

Liquid chromatography (2,2*29)* 

Test solution Dissolve 0.330 g of the substance to be 
examined in water R and dilute to 10 0 mL with the same 
solvent* 

Reference solution (a) Dissolve 0,330 g of glucose 
monohydrate CRS in water R and dilute to 10*0 mL with the 
same solvent. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
250*0 mL with water R. 

Reference solution (c) Dilute 25.0 mL of reference solution (b) 
to 200*0 mL with water R. 

Reference solution (d) Dissolve 5 mg of fructose R 
(impurity D), 5 mg of maltose monohydrate R (impurity A) 
and 5 mg of maltotrum R (impurity C) in water R and dilute 
to 50 mL with the same solvent. 

Column : 

— size: l - 0.3 m, 0 = 7,8 mm; 

— Stationary phase: strong cation-exchange min (calcium 
form) R (9 pm); 

— temperature: 85 ± 1 °C* 

Mobile phase Degassed water R 
Flow rate 0.3 mL/min. 

Detection Refractometer maintained at a constant temperature 
(40 D C for example)* 

Injection 20 pL of the test solution and reference 
solutions (b), (c) and (d). 

Run time 1 3 times the retention time of glucose. 

Relative retention With reference to glucose (retention 
time - about 21 min): impurity C = about 0*7; impurities A 
and B = about 0.8; impurity D = about 1 .3. 

System suitability Reference solution (d); 

— resolution: minimum 1 *3 between the peaks due to 
impurities C and A. 

Limits : 

— sum of impurities A and B : not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,4 per cent); 

— impurity C: not more than 0*5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) ( 0.2 per cent); 

— impurity D: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) ( 0*10 per cent); 

— total: not more than 1 *25 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent)* 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply* 

Dextrin 

To 1 g of the finely powdered substance to be examined add 
20 mL of ethanol (96 per cent) R and heat under a reflux 
condenser. The substance dissolves completely. 


Soluble starch, sulfite 
Maximum 15 ppm, 

Dissolve 7.4 g in 15.0 mL of water R, heating on a water- 
bath* Allow to cool and add 25 pL of iodine solution RS. 

The solution is yellow. 

Water (2. 5J 2) 

7.5 per cent to 9.5 per cent, determined on 0.25 g. 

0 Pyrogens (2.6.8) 

If intended for use in the manufacture of large-volume 
parenteral preparations without a further appropriate 
procedure for the removal of pyrogens, the competent 
authority may require that it comply with the test for 
pyrogens. Inject per kilogram of the rabbit's mass 10 mL of a 
s olution in water for injections R containing 50 mg of the 
substance to be examined per millilitre. 0 

ASSAY 

Liquid chromatography (2*2*29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of taking into 

account the assigned content of glucose monohydrate CRS. 

IMPURITIES 

Specified impurities A y B t C, D 



A, 4-0-'i-n-glucopyranosyl-i>glucopyranose (maltose). 



B. b-O-a-D-glucopyranosyl-n-glucopyranose (isomaltose), 



C. a-t>glucopyranosyl-( 1 -»4)-ot-o-g)ucopyranosyl-(l-^4)-i> 
glucopyranose (maltomose), 



OH 


D, D-am 6 nw>-hex- 2 -ulopyranose (fructose), 

_____ Ph&jr 

1 This monograph has undergone pharmacopoeia! harmonisation. 

See chapter 5.8, Pharmacopoeia! Harmonisation. 
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Liquid Glucose * * 

* * 

(Ph. Eur. monograph 1330) ** 

Action and use 

Excipient, 

Ph Fir _______ 

DEFINITION 

Aqueous solution containing a mixture of glucose, 
oligosaccharides and polysaccharides obtained by hydrolysis 
of starch. 

It contains a minimum of 70,0 per cent dry matter. 

The degree of hydrolysis, expressed as dextrose 
equivalent (DE), is not less than 20 (nominal value), 

CHARACTERS 

Appearance 

Clear, colourless or brown, viscous liquid. 

Solubility 
Miscible with water. 

It may partly or totally solidify at room temperature and 
liquefies again when heated to 50 C. 

IDENTIFICATION 

A. Dissolve 0,1 g in 2.5 mL of water R and heat with 2,5 mL 
of cupri-umaric solution R. A red precipitate is formed. 

B. Dip, for 1 s, a suitable stick with a reactive pad containing 
glucose-oxidase, peroxidase and a hydrogen-donating 
substance, such as tetramethylbenridme, in a 5 g/L solution 
of the substance to be examined. Observe the colour of the 
reactive pad; within 60 s the colour changes from yellow to 
green or blue. 

C. It is a clear, colourless or brown, viscous liquid, miscible 
with water. The substance may partly or totally solidify at 
room temperature and liquefies again when heated to 50 C C. 

D. Dextrose equivalent (see Tests). 

TESTS 
Solution S 

Dissolve 25.0 g in carbon dioxide-free water R and dilute to 
50,0 mL with the same solvent. 


Weigh an amount of the substance to be examined 
equivalent to 2.85-3.15 g of reducing carbohydrates, 
calculated as dextrose equivalent, into a 500 mL volumetric 
flask. Dissolve in water R and dilute to 500.0 mL with the 
same solvent. Transfer the solution to a 50 mL burette. 
Pipette 25.0 mL of cupn-tarmne solution R into a 250 mL 
flask and add 18.5 mL of the test solution from the burette, 
mix and add a few glass beads. Place the flask on a hot plate, 
previously adjusted so that the solution begins to boil after 
2 min ± 15 s. Allow to boil for exactly 120 s 3 add 1 mL of a 
1 g/L solution of methylene blue R and titrate with the test 
solution (Ft) until the blue colour disappears. Maintain the 
solution at boiling throughout the titration. 

Standardise the cupri-tamric solution using a 6.00 g/L 
solution of glucose R (F 0 ). 

Calculate the dextrose equivalent using the following 
expression: 


300 x Vq x 100 
Vi x M x D 

V 0 = total volume of glucose standard solution, in 
millilitres, 

V\ - total volume of test solution, in millilitres, 

M = mass of the sample, in grams, 

D = percentage content of dry matter in the substance. 

LABELLING 

The label states the dextrose equivalent (DE) (“ nominal 
value), 

__ .Ph&t 


Spray-dried Liquid Glucose 

(Ph. Eur. monograph 1525) 

Action and use 

Excipient. 


pH (2.13) 

4.0 to 6,0. 

Mix 1 mL of a 223.6 g/L solution of potassium chloride R and 
30 mL of solution S. 

Sulfur dioxide (2.5.29) 

Maximum 20 ppm; maximum 400 ppm if intended for the 
production of lozenges or pastilles obtained by high boiling 
techniques, provided that the final product contains 
maximum 50 ppm of sulfur dioxide. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dilute 2 mL of solution S to 30 mL with water R. 

The solution complies with test E. Prepare the reference 
solution using 10 mL of lead standard solution (l ppm Pb) R 

Loss on drying ( 2.2.32) 

Maximum 30.0 per cent, determined on 1.000 g. Triturate 
the sample with 3,000 g of kiesdguhr G R, previously dried at 
80 C under high vacuum for 2 h, and dry at 80 C under 
high vacuum for 2 h. 

Sulfated ash (2.4.14) 

Maximum 0.5 per cent, determined on 1,0 g. 

Dextrose equivalent 

(DE): within 10 per cent of the nominal value. 


PhEtr _ 

DEFINITION 

Mixture of glucose, oligosaccharides and polysaccharides, 
obtained by the partial hydrolysis of starch. 

The degree of hydrolysis, expressed as dextrose 
equivalent (DE), is not less than 20 {nominal value). 

CHARACTERS 

Appearance 

W*hite or almost white, slightly hygroscopic powder or 
granules. 

SolubUity 

Freely soluble in water. 

IDENTIFICATION 

A. Dissolve 0.1 g in 2.5 mL of water R and heat with 2.5 mL 
of cupri-tartanc solution R. A red precipitate is formed. 

B. Dip, for 1 s, a suitable stick with a reactive pad containing 
glucose-oxidase, peroxidase and a hydrogen-donating 
substance, such as tetramethylbenzidine, in a 5 g/L solution 
of the substance to be examined. Observe the colour of the 
reactive pad; within 60 s the colour changes from yellow to 
green or blue. 

C. It is a powder or granules. 

D. Dextrose equivalent (see Tests). 
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TESTS 
Solution S 

Dissolve 12,5 g in carbon dioxide-free water ft and dilute to 
5G,0 mL with the same solvent. 

pH (22*3) 

4,0 to 7,0. 

Mix 1 mL of a 223.6 g/L solution of potassium chloride R and 
30 mL of solution S. 

Sulfur dioxide (2,5.29) 

Maximum 20 ppm. 

Heavy metals (2.4.8) 

Maximum 1 0 ppm. 

Dilute 4 mL of solution S to 30 mL with tuarer R. 

The solution complies with test E. Prepare the reference 
solution using 10 mL of lead standard solution (1 ppm Pb) R. 
Loss on drying (2.2.32) 

Maximum 6,0 per cent, determined on 10,00 g by drying in 
an oven at 105 °C 

Sul fated ash (2.4.14) 

Maximum 0.5 per cent, determined on 1,0 g. 

Dextrose equivalent 

(DE): within 10 per cent of the nominal value. 

Weigh an amount of the substance to be examined 
equivalent to 2.85-3,15 g of reducing carbohydrates, 
calculated as dextrose equivalent, into a 500 mL volumetric 
flask. Dissolve in water R and dilute to 500,0 mL with the 
same solvent. Transfer the solution to a 50 mL burette. 
Pipette 25,0 mL of cupri-tarmric solution R into a 250 mL 
flask and add 18,5 mL of the test solution from the burette, 
mix and add a few glass beads. Place the flask on a hot plate, 
previously adjusted so that the solution begins to boil after 
2 min ± 15 s. Allow to boil for exactly 120 s, add 1 mL of a 
I g/L solution of methylene blue R and titrate with the test 
solution ( V \) unci! the blue colour disappears. Maintain the 
solution at boiling throughout the titration. 

Standardise the cupri-tartaric solution using a 6,00 g/L 
solution of glucose R (l 7 0 ). 

Calculate the dextrose equivalent using the following 
expression; 


300 x Vo x 100 
V x x MxD 

V 0 ~ total volume of glucose standard solution, in 
millilitres; 

V x - total volume of rest solution, in millilitres; 

M = mass of the sample, in grams; 

D - percentage content of dry matter in the substance. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2.6.12). 

TYMC; acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia coh (2.6. /J). 

Absence of Salmonella (2.6.13). 

LABELLING 

The label states the dextrose equivalent (DE) (= nominal 
value), 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandatory pan of the monograph 
and it is not necessary to verify the characteristics to demonstrate 


compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they are 
recognised as being suitable for the purpose, but other methods can 
also be used . Wherever results for a particular characteristic are 
reported^ the control method must be indicated. 

The following characteristics may be relevant for spray-dried liquid 
glucose used as filler or binder for wet granulation. 

Dextrose equivalent 

(see Tests). 

Particle-size distribution (2.9.3!) 

or 2,938). 

_ PtfBir 


Glutamic Acid 

(Ph. Eur. monograph 0750) 

H nh 2 

ho 2 c'"^^^co 2 h 
C 5 H*NQ 4 147.1 

Action and use 

Amino add, 

PhEir ____ 

DEFINITION 

Glutamic add contains not less than 98.5 per cent and not 
more than the equivalent of 100.5 per cent of (2*S)-2- 
aminopentancdioic add, calculated with reference to the 
dried substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, freely soluble in boiling water, slighdy soluble in cold 
water, practically insoluble in acetic acid, in acetone and in 
alcohol. 

IDENTIFICATION 

First identification A , B. 

Second identification A, C, D. 

A. Specific optical rotation (see Tests), 

B. Examine by infrared absorption spectrophotometry 
(2,2,24), comparing with the spectrum obtained with glutamic 
acid CRS. Examine the substances prepared as discs. If the 
spectra obtained show differences, dissolve the substance to 
be examined and the reference substance separately in the 
minimum quantity of water ft, evaporate to dryness at 60 : C 
and record new spectra using the residues, 

C. Examine the chromatograms obtained in the test for 
ninhydrin-positive substances. The principal spot in the 
chromatogram obtained with test solution (b) is similar in 
position, colour and size to the principal spot in the 
chromatogram obtained with reference solution (a). 

D. To 2,0 mL of solution S (see Tests) add 0.1 mL of 
phenolphthalem solution ft and 3.0 mL to 3.5 mL of I M 
sodium hydroxide to change the colour of the indicator to red. 
Add a mixture of 3 mL of formaldehyde solution ft, 3 mL of 
carbon dioxide-free water ft and 0.1 mL of phenolphthalem 
solution ft, to which sufficient / M sodium hydroxide has been 
added to produce a pink colour. The solution is 
decolourised. Add / M sodium hydroxide until a red colour is 


it* it 
it * 

* * 
* * 

*** 


56-86-0 
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produced. The total volume of / M sodium hydroxide used is 
4.0 mL to 4.7 mL 

TESTS 
Solution S 

Dissolve 5,00 g in 1 M hydrochloric acid with gentle heating, 
and dilute to 50.0 mL with the same acid. 

Appearance of solution 

Solution S is dear (2.2/) and colourless (2.2.2, Method IF). 

Specific optical rotation (2.2.7) 

+ 30.5 to + 32.5, determined on solution S and calculated 
with reference to the dried substance. 

Ninhydrin-positive substances 

Examine by thin-layer chromatography (2.2.27), using a 

TLC silica gel plate R. 

Test solution (a) Dissolve 0.10 g of the substance to be 
examined in 5 mL of dilute ammonia R2 and dilute to 10 mL 
with water R. 

Test solution (b) Dilute 1 mL of test solution (a) to 50 mL 
with water R. 

Ref erence solution (a) Dissolve 10 mg of glutamic acid CRS in 
water R and dilute to 50 mL with the same solvent. 

Reference solution (b) Dilute 5 mL of test solution (b) to 
20 mL with water R. 

Reference solution (c) Dissolve 10 mg of glutamic acid CRS and 
10 mg of aspartic acid CRS in water R and dilute to 25 mL 
with the same solvent. 

Apply to the plate 5 pL of each solution. Dry die plate in a 
current of air for 15 min. Develop over a path of 15 cm 
using a mixture of 20 volumes of glacial acetic add R , 

20 volumes of water R and 60 volumes o f butanol R. Allow 
the plate to dry in air, spray with ninhydrin solution R and 
heat at 100-105 J C for 15 min. Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (c) shows 2 dearly separated 
spots. 

Chlorides ( 2.4.4) 

Dissolve 0.25 g in 3 mL of dilute nitric add R and dilute to 
\ 5 mL with water R'. The solution, to which 1 mL of water R 
is added instead of dilute nitric add R> complies with the limit 
test for chlorides (200 ppm). 

Sulfates (2.4. !3) 

Dilute 5 mL of solution S to 15 mL with distilled water R. 
The solution complies with the limit test for sulfates 
(300 ppm). 

Ammonium (2.4A) 

50 mg complies with limit test B for ammonium (200 ppm). 
Prepare the standard using 0 .1 ml. of ammonium standard 
solution (100 ppm NH.\) R. 

Iron (2.4.9) 

In a separating funnel, dissolve 1 .0 g in 10 mL of dilute 
hydrochloric add R. Shake with 3 quantities, each of 10 mL> 
of methyl isobutyl ketone /?/, shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. The aqueous layer complies with the limit 
test for iron (10 ppm). 

Heavy metals (2.4.8) 

2.0 g complies with test D for heavy metals (10 ppm). 
Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 


Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on l .000 g by 
drying in an oven at 105 C. 

Sul fated ash (2.4.14) 

Not more than 0.1 per cent, determined on LO g. 

ASSAY 

Dissolve 0.130 g in 50 mL of carbon dioxide-free water R with 
gentle heating. Cool. Using 0.1 mL of bromothymol blue 
solution RI as indicator, titrate with 0.1 M sodium hydroxide 
until the colour changes from yellow to blue. 

1 mL of 0A M sodium hydroxide is equivalent to 14.71 mg of 

c 5 h*no 4 . 

STORAGE 

Protected from light. 


PhEut 


Strong Glutaraidehyde Solution 

OHC'^ /N "CHO 




100.1 111-30-8 

(anhydrous) 


Action and use 

Used in treatment of warn, 

Preparation 
Glutaraidehyde Solution 

DEFINITION 

Strong Glutaraidehyde Solution is an aqueous solution of 
glutaraidehyde (pemanedial). It contains not less than 47.0% 
and not more than 53.0% w/w of glutaraidehyde, C 5 H B 0 2 . 

CHARACTERISTICS 

A colourless or almost colourless solution, 

IDENTIFICATION 

A. Heat 1 mL with 10 mL of a solution containing 1 g of 
hydroxylamine hydrochloride and 2 g of sodium acetate in water 
on a water bath for 10 minutes, allow to cool and filter. The 
melting point of the residue, after washing with water and 
drying at I05*, is about I78 : , Appendix V A. 

B, Add 0.05 mL to 2 mL of ammoniacat silver nitrate solution 
and mix gently for a fcw f minutes. Silver is deposited. 

TESTS 

Acidity 

Dilute 10 mL with 10 mL of carbon dioxide-free water and 
titrate with 0.1 m sodium hydroxide KS using bwmothymol blue 
solution R3 as indicator. Not more than 5.0 mL of 
0.1 m sodium hydroxide VS is required to change the colour of 
the solution. 

Clarity and colour of solution 

Dilute 1 volume with 4 volumes of water. The resulting 
solution is dear, Appendix IV A, and not more intensely 
coloured than reference solution B 6 , Appendix TV B, Method I, 

Weight per mL 

1.126 to 1.134 g, Appendix V G. 

ASSAY 

Dissolve 4 g in 100 mL of a 7% w/v solution of 
hydroxylamine hydrochloride previously neutralised to 
bmmopheml blue solution with 1 M sodium hydroxide VS and 
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allow to stand for 30 minutes. Add 20 mL of petroleum spirit 
(boiling range, 40 to 60) and titrate with 1 m sodium hydroxide 
VS until the colour of the aqueous phase matches that of a 
7% w/v solution of hydwxylamim hydrochloride previously 
neutralised to bmmophmol blue solution with 1 m sodium 
hydroxide VS , Each mL of 1 m sodium hydroxide VS is 
equivalent to 50.05 mg of C^HaC^ 

STORAGE 

Strong Glutaraldehyde Solution should be stored at a 
temperature not exceeding 15°. 


Glutathione 

(Ph. Eur. monograph 1670) 




* 

* 

★ 


SH 

O / H 

H0 » C y-"'v^ N X r J 

H NH a H o 


.co 2 h 


C,oH 17 N30 & S 307.3 70-18-8 

fflfcr_ _ __________ 

DEFINITION 

l- y-Glutamy 1 - L-cysteinylglyc ine. 

Fermentation product. 

Content 

98.0 per cent to 10L0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white 3 crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent) and in methylene chloride. 

IDENTIFICATION 

A. Specific optical rotation (see Tests), 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison glutathione CRS. 

TESTS 
Solution S 

Dissolve 5.0 g in distilled water R and dilute to 50 mL with 
the same solvent. 

Appearance of solution 

Solution S is clear (2.2,1) and colourless (2,2.2> Method II). 
Specific optical rotation (2,2,7) 

—17.5 to -15.5 (dried substance). 

Dissolve L0 g in water R and dilute to 25,0 mL with the 
same solvent. 

Related substances 

Capillary electrophoresis (2,2,47). Prepare the solutions 
immediately before use. 

Internal standard solution (a) Dissolve 0,100 g of 
phenylalanine R in the electrolyte solution and dilute to 
50,0 mL with the same solution. 

Internal startdard solution (b) Dilute 10.0 mL of internal 
standard solution (a) to 100,0 mL with the electrolyte 
solution. 


7m solution (a) Dissolve 0.200 g of the substance to be 
examined in the electrolyte solution and dilute to 10.0 mL 
with the same solution. 

Test solution (b) Dissolve 0.200 g of the substance to be 
examined in internal standard solution (b) and dilute to 
10.0 mL with the same solution. 

Reference solution (a) Dissolve 20.0 mg of the substance to be 
examined in internal standard solution (a) and dilute to 
10,0 mL with the same solution. 

Reference solution (b) Dilute 5,0 mL of reference solution (a) 
to 50.0 mL with the electrolyte solution. 

Reference solution (c) Dissolve 0,200 g of the substance to be 
examined in 5 mL of the electrolyte solution. Add 1,0 mL of 
internal standard solution (a), 0.5 mL of a 2 mg/mL solution 
of 'L-cysmne R (impurity B) in the electrolyte solution > 

0,5 mL of a 2 mg r mL solution of oxidised i -glmathione R 
(impurity C) in the electrolyte solution and 0.5 mL of a 
2 mgmL solution of t-y-glutamyl-t-cysteme R (impurity D) in 
the electrolyte solution. Dilute to 10.0 mL with the 
electrolyte solution. 

Capillary: 

— material: uncoated fused silica; 

— size: length to the detector cell = 0,5 m; total 
length - 0.6 m; 0 = 75 pm. 

Temperature 25 °C. 

Electrolyte solution Dissolve 1,50 g of anhydrous sodium 
dihydrogen phosphate R m 230 mL of water R and adjust to 
pH 1.80 with phosphoric add R. Dilute to 250.0 mL with 
water R. Check the pH and, if necessary, adjust with 
phosphoric add R or dilute sodium hydroxide sohrnon R. 

Detection Spectrophotometer at 200 nm. 

Preconditioning of a new capillary Rinse the new capillary 
before the first injection with 0.1 M hydrochloric acid at 
138 kPa for 20 min and with water R at 138 kPa for 10 min; 
for complete equilibration, condition the capillary with the 
electrolyte solution at 350 kPa for 40 min, and subsequently 
at a voltage of 20 kV for 60 min. 

Preconditioning of the capillary Rinse the capillary with the 
electrolyte solution at 138 kPa for 40 min. 

Between-run rinsing Rinse the capillary with water R at 
138 kPa for 1 min, with 0 , / M sodium hydroxide at 138 kPa 
for 2 min s with water R at 138 kPa for 1 min, with 0.1 M 
hydrochloric acid at 138 kPa for 3 min and with the electrolyte 
solution at 138 kPa for 10 min. 

Injection Test solutions (a) and (b ) 3 reference solutions (b) 
and (c) and the electrolyte solution (blank): under pressure 
(3.45 kPa) for 5 s. 

Migration Apply a voltage of 20 kV, 

Run time 45 min. 

Relative migration With reference to the internal standard 
(about 14 min): impurity A = about 0.77; 
impurity B = about 1.04; impurity E = about 1 . 2 ; 
impurity C = about 3.26; impurity D = about 1,3, 
suitability^, 

— resolution: minimum L5 between the peaks due to the 
internal standard and impurity B in the dectropherogram 
obtained with reference solution (c); if necessary* increase 
the pH with dilute sodium hydroxide solution /?; 

— peak-t&oalky ratio: minimum 2.5, where H p = height 
above the baseline of the peak due to impurity D and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
glutathione in the dectropherogram obtained with 
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reference solution (c); if necessary, lower the pH with 
phosphoric add 

— check that in the dectropherogram obtained with test 
solution (a) there is no peak with the same migration time 
as the internal standard (in such case correct the area of 
the phenylalanine peak). 

Limits: test solution (b): 

— corrected areas: divide all the peak areas by the 
corresponding migration times; 

— correction factors: for the calculation of content* multiply 
the ratio of time-corrected peak areas of impurity and the 
internal standard by the corresponding correction factor: 
impurity' B = 3.0; impurity D = 1.4; 

— impurity C: not more than 1.5 times the ratio of the area 
of the peak due to glutathione to the area of the peak due 
to the internal standard in the dectropherogram obtained 
with reference solution (b) (15 per cent); 

— impurity D: not more than the ratio of the area of the 
peak due to glutathione to the area of the peak due to the 
internal standard in the dectropherogram obtained with 
reference solution (b) {1.0 per cent); 

— impurities A, B f E: for each impurity, not more than 
0.5 times the ratio of the area of the peak due to 
glutathione to the area of the peak due to the internal 
standard in the dectropherogram obtained with reference 
solution (b) (0.5 per cent); 

— any other impurity: for each impurity, not more than 
0,2 times the ratio of the area of the peak due to 
glutathione to the area of the peak due to the internal 
standard in the dectropherogram obtained with reference 
solution (b) (0.2 per cent); 

— total: not more than 2.5 times the ratio of the area of the 
peak due to glutathione to the area of the peak due to the 
internal standard in the dectropherogram obtained with 
reference solution (b) (25 per cent); 

— disregard limit: 0.05 rimes the ratio of the area of the peak 
due to glutathione to the area of the peak due to the 
internal standard in the electropherogram obtained with 
reference solution (b) (0.05 per cent). 

Chlorides 
Maximum 200 ppm. 

Dissolve 0.5 g in 5 mL of dilute nitric acid R and dilute to 
10 mL with the same solvent. Add 10 mL of strong hydrogen 
peroxide solution R and heat on a water-bath for 30 min. Cool 
and dilute to 50 mL with water R, Add ! mL of silver nitrate 
solution R2 and mix. Allow to stand for 5 min protected from 
light. Any opalescence in the solution is not more intense 
than that in a standard prepared at the same time and in the 
same manner using 2 mL of chloride standard solution (50 ppm 
Cl) R. Examine the tubes laterally against a black 
background. 

Sulfates (2.4,13) 

Maximum 300 ppm. 

Dilute 5 mL of solution S to 15 mL with distilled tvaterR. 

Ammonium (2.4.1, Method B) 

Maximum 200 ppm, determined on 50 mg. 

Prepare the standard using 0,1 mL of ammonium standard 
solution (100 ppm NH*) R. 

Iron (2.4.9) 

Maximum 10 ppm. 

In a separating funnel, dissolve 1,0 g in 10 mL of dilute 
hydrochloric acid R, Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone Rl t shaking for 3 min each time. 


To the combined organic layers, add 10 mL of water R and 
shake for 3 min. The aqueous layer complies with the test. 

Hea vy metals (2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying ( 2,2.32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 3 h. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

In a ground-glass-stoppered flask, dissolve 0500 g of the 
substance to be examined and 2 g of potassium iodide R in 
50 mL of water R , Cool the solution in iced water and add 
10 mL of hydrochloric add R1 and 20.0 mL of 0.05 M iodine > 
Stopper the flask and allow to stand in the dark for 15 min. 
Titrate with 0.1M sodium thiosulfate using 1 mL of starch 
solution R t added towards the end of the titration* as 
indicator. Carry out a blank titration, 

1 mL of 0.05 M iodine is equivalent to 30,73 mg 
of C 10 H 17 N 3 O 43 . 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B 3 C, D, E 


SH 



o 


A. L-cystcinylglyrine, 


H NH 2 


co 2 h 


B, (2J?)-2*amino-3-sulfanylpropanoic add (cysteine), 



C. bis(L-y*glutamyl-L-cysteinylglycine) disulfide (L-glutathione 
oxidised). 



D. L“ 7 -glutamyl-L-cysteine, 

E. unknowTi structure (product of degradation). 


PftEur 




1-1126 Glycerol 


2017 


Glycerol * * 

* * 

Glycerin ** 

(Ph. Eur. Monograph 0496) 

OH 

HO^X^QH 

CjHgO, 92.1 56-81-5 

Action and use 

Lubricant; laxative. 

Preparations 

Glycerol Eye Drops 
Glycerol Suppositories 

fflFur,__ 

DEFINITION 

Propane-1,2,3-moL 

Content 

98.0 per cent m/m to 101 *0 per cent m/m (anhydrous 
substance), 

CHARACTERS 

Aspect : syrupy liquid, unctuous to the touch, colourless or 
almost colourless, clear, very hygroscopic. 

Solubility 

Miscible with water and with ethanol (96 per cent), slightly 
soluble in acetone, practically insoluble in fatty oils and in 
essential oils, 

IDENTIFICATION 

First identification: A, B. 

Second identification A, C, D 
A. Refractive index (sec Tests), 

R. Infrared absorption spectrophotometry (2.2.24). 

Preparation To 5 mL add 1 mL of water R and mix carefully. 
Comparison Ph. Eur. reference spectrum of glycerol (85 per cent). 
C* Mix 1 mL with 0.5 mL of nitric add R. Superimpose 
0.5 mL of potassium dichromate solution R> A blue ring 
develops at the interface of the liquids. Within 10 min, the 
blue colour does not diffuse into the lower layer. 

D* Heat 1 mL with 2 g of potassium hydrogen sulfate R in an 
evaporating dish. Vapours (acrolein) are evolved which 
blacken filter paper impregnated with alkaline potassium 
tetratodomercurate solution R. 

TESTS 
Solution S 

Dilute 100,0 g to 200.0 mL with carbon dioxide-free water R . 

Appearance of solution 

Solution S is clear (2*2*7). Dilute 10 mL of solution S to 
25 mL with water R. The solution is colourless (2.2.2* 

Method IF). 

Acidity or alkalinity 

To 50 mL of solution S add 0,5 mL of phemlphthalein 
solution R , The solution is colourless. Not more than 0.2 mL 
of 0.1 M sodium hydroxide is required to change the colour of 
the indicator to pink* 

Refractive index (2.2,6) 

L470 to L475. 

Aldehydes 
Maximum 10 ppm. 


Place 7.5 mL of solution S in a ground-glass-stoppered flask 
and add 7*5 mL of water R and 1 .0 mL of decolorised 
pararosaniline solution R. Close the flask and allow to stand 
for 1 h at a temperature of 25 + 1 °C* The absorbance 
(2.2.25) of the solution measured at 552 nm is not greater 
than that of a standard prepared at the same time and in the 
same manner using 7.5 mL of formaldehyde standard solution 
(5 ppm CH 2 0) R and 7*5 mL of water R. The test is not 
valid unless the standard is pink. 

Esters 

Add 10.0 mL of 0.1 M sodium hydroxide to the final solution 
obtained in the test for acidity or alkalinity* Roil under a 
reflux condenser for 5 min. Cool. Add 0.5 mL of 
phemiphihalein solution R and titrate with 0,1 M hydrochloric 
acid. Not less than 8,0 mL of 0J M hydrochbric add is 
required to change the colour of the indicator. 

Impurity A and related substances 

Gas chromatography (2*2.2$). 

Test solution Dilute 10*0 mL of solution S to 100.0 mL with 
water R. 

Reference solution (a) Dilute 10*0 g of glycerol Rl to 20.0 mL 
with water R. Dilute 10.0 mL of the solution to 100*0 mL 
with water R. 

Reference solution (b) Dissolve ! .000 g of diethylene glycol R in 
water R and dilute to 100.0 mL with the same solvent. 
Reference solution (c) Dilute 1,0 mL of reference solution (b) 
to 10.0 mL with reference solution (a). Dilute 1.0 mL of this 
solution to 20.0 mL with reference solution (a). 

Reference solution (d) Mix 1 .0 mL of the test solution and 
5,0 mL of reference solution (b) and dilute to 100.0 mL with 
water R. Dilute 1,0 mL of this solution to 10*0 mL with 
water R. 

Reference solution (e) Dilute 5.0 mL of reference solution (b) 
to 100.0 mL with water R * 

Column: 

— sizer. I - 30 m, 0 = 0.53 mm; 

— stationary phase: 6 per cent polycyanopropylphenyl 
siloxane and 94 per cent of polydimethylsiloxane. 

Carrier gas helium for chromatography R. 

Split ratio 1:10. 

Linear velocity* 38 cm/s. 

Temperature: 



Time 

(mini 

Temperature 

(in 

Column 

0 

100 


0 - 16 

100 4 220 


16 - 20 

220 

Injection port 


220 

Detector 


250 


Detecricm Flame ionisation. 

Injection 0.5 pL. 

Elution order Impurity A, glycerol. 

System suitability Reference solution (d): 

— resolution: minimum 7.0 between the peaks due to 
impurity A and glycerol 

Limits: 

— impurity A: not more chan the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (c) { 0.1 percent); 
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— any other impurity with a retention time less than the retention 
rime of glycerol, not more than the area of the peak due to 
impurity A in the chromatogram obtained with reference 
solution (c) ( 0*1 per cent); 

— total of all impurities with retention times greater than the 
retention time of glycerol not more than 5 times the area of 
the peak due to impurity A in the chromatogram obtained 
with reference solution (c) (0.5 per cent); 

— disregard limit ; 0,05 times the area of the peak due to 
impurity A in the chromatogram obtained with reference 
solution (e) (0.05 per cent), 

Halogenated compounds 

Maximum 35 ppm. 

To 10 ml of solution S add I mL of dilute sodium hydroxide 
solution R, 5 mL of water R and 50 mg of halogen-free nickel - 
aluminium alloy R. Heat on a water-bath for 10 min, allow to 
cool and filter. Rinse the flask and the filter with water R 
until 25 mL of filtrate is obtained. To 5 mL of the filtrate 
add 4 mL of ethanol (96 per ecru) /?, 2.5 mL of water R y 
0.5 mL of nitric add R and 0.05 mL of silver nitrate 
solution R2 and mix. Mow to stand for 2 min. 

Any opalescence in the solution is not more intense than that 
in a standard prepared at the same time by mixing 7.0 mL of 
chloride standard solution (5 ppm Cl) R, 4 mL of ethanol 
(96 per cent) R, 0.5 mL of water R> 0.5 mL of prime add R 
and 0,05 mL of silver nitrate solution R2, 

Sugars 

To 10 mL of solution S add l mL of dilute sulfunc add R 
and heat on a water-bath for 5 min. Add 3 mL of carbonate- 
free dilute sodium hydroxide solution R (prepared by the 
method described for carbonate-free 1 M sodium hydroxide), 
mix and add drop wise l mL of freshly prepared copper sulfate 
solution R . The solution is clear and blue. Continue heating 
on the water-bath for 5 min. The solution remains blue and 
no precipitate is formed. 

Chlorides (2.4.4) 

Maximum 1 0 ppm. 

Dilute 1 mL of solution S to 15 mL with water R, Prepare 
the standard using l mL of chloride standard solution 
(S ppm Cl) R diluted to 15 mL with water R, 

Heavy metals (2.4,8) 

Maximum 5 ppm. 

Dilute 8 mL of solution S to 20 mL with water R. 1 2 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (I ppm Ph) R. 

Water (Z5J2) 

Maximum 2.0 per cent, determined on 1.000 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.01 per cent, determined on 5.0 g after heating 
to boiling and ignition. 

ASSAY 

Thoroughly mix 0.075 g with 45 mL of water R. 

Add 25.0 mL of a mixture of l volume of 0.1 M sulfuric add 
and 20 volumes of (l l M sodium periodate , Allow to stand 
protected from light for 15 min. Add 5.0 mL of a 500 g/L 
solution of ethylene glycol R and allow to stand protected from 
light for 20 min. Using 0.5 mL of phenolphthakm solution R 
as indicator, titrate with 0 . 1 M sodium hydroxide. Cany out a 
blank titration. 

1 mL of 0.1 M sodium hydroxide is equivalent to 9.21 mg of 
C 3 H B O v 

STORAGE 

In an airti^tt container. 


IMPURITIES 




.OH 


A. 2,2 Coxy diethanol (diethylene glycol), 


HO 


B, ethane-1,2-diol (ethylene glycol )> 


H OH 

an ^ enantiomer 


HjC 


C, (R^-propane-l^-diol (propylene glycol)* 


PhSt 


Glycerol (85 per cent) * * 

(Ph. Eur. monograph 0497) * 

PhBut _ 

DEFINITION 

Aqueous solution of propane-1,2,3-trioL 

Content 

83.5 per cent mhn to 88.5 per cent mint of propane-1,2*3- 
triol (C 3 H g O } ;M r 92,l). 

CHARACTERS 

Aspect; syrupy liquid, unctuous to the touch, colourless or 
almost colourless, clear, very hygroscopic. 

Solubility' 

Miscible with water and with ethanol (96 per cent), slightly 
soluble in acetone, practically insoluble in fatty oils and in 
essential oils. 

IDENTIFICATION 

First identification: A , B. 

Second identification A, C, D 
A. Refractive index (see Tests). 

E. Infrared absorption spectrophotometry (2.2.24), 
Comparison Ph. Eur, reference spectrum of glycerol (85 per cent). 

C. Mix 1 mL with 0,5 mL of nitric acid R, Superimpose 
0.5 mL of potassium dichromam solution R. A blue ring 
develops at the interface of the liquids. Within 10 min, the 
blue colour does not diffuse into the lower layer. 

D. Heat 1 mL with 2 g of potassium hydrogen sulfate R in an 
evaporating dish. Vapours (acrolein) are evolved which 
blacken filter paper impregnated with alkaline potassium 
tetraiodomercuratc solution R. 


TESTS 
Solution S 

Dilute 117.6 g to 200.0 mL with carbon dioxide-free water R, 

Appearance of solution 

Solution S is dear (2.2.1). Dilute 10 mL of solution S to 
25 mL with water R . The solution is colourless (2.2.2, 
Method II). 

Acidity or alkalinity 

To 50 mL of solution S add 0.5 mL of phenolphthalein 
solution R. The solution is colourless. Not more than 0.2 mL 
of 0: J M sodium hydroxide is required to change the colour of 
the indicator to pink. 
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Refractive Index (2.26) 

1.449 to 1.455. 

Aldehyde* 

Maximum 10 ppm. 

Place 7.5 mL of solution S in a ground-glass-stoppered flask 
and add 7.5 mL of water R and 1.0 mL of decolorised 
pararmanilme solution R. Close the flask and allow to stand 
for 1 h at a temperature of 25 ± 1 C. The absorbance 
(2,2.25) of the solution measured at 552 nm is not greater 
than that of a standard prepared at the same time and in the 
same manner using 7.5 mL of formaldehyde standard solution 
(5 ppm CH 2 0) R and 7.5 mL of water R , The test is not 
valid unless the standard is pink. 

Esters 

Add 10,0 mL of O.i M sodiutn hydroxide to the final solution 
obtained in die test for acidity or alkalinity. Boil under a 
reflux condenser for 5 min. Cool. Add 0.5 mL of 
phmotphthakin solution R and titrate with 0 , / M hydrochloric 
add . Not less than 8.0 mL of 0,1 M hydrochloric acid is 
required to change the colour of the indicator. 

Impurity A and related substances 

Gas chromatography (2225). 

Test solution Dilute 10.0 mL of solution S to 100.0 mL with 
water R, 

Reference solution (a) Dilute 11 ,8 g of gh>cerol (85 per cent) R1 
to 20.0 mL with water R, Dilute 10.0 mL of the solution to 
100.0 mL with water R. 

Reference solution (b) Dissolve 1.000 g of diethylene glycol R in 
water R and dilute to 100.0 mL with the same solvent. 
Reference solution (c) Dilute 1.0 mL of reference solution (b) 
to 10.0 mL with reference solution (a). Dilute 1.0 mL of this 
solution to 20,0 mL with reference solution (a). 

Reference solution (d) Mix 1.0 mL of the test solution and 
5.0 mL of reference solution (b) and dilute to 100,0 mL with 
water R, Dilute 1,0 mL of this solution to 10.0 mL with 
water R. 

Reference solution (e) Dilute 5.0 mL of reference solution (b) 
to 100.0 mL with water R. 

Column: 

— size: 1 = 30 m, 0 - 0,53 mm; 

jiuriondry phase: 6 per cent polycyanolpropylphenyl 
siloxanc and 94 per cent of polydim ethyls iloxane. 

Carrier gas helium for chromatography R. 

Split ratio 1 : 10 , 

Linear velocity 38 cm/s. 

Temperature: 



Time 

lata) 

Temperature 

rc) 

Column 

0 

too 


0 - 16 

100*230 


16-10 

220 

Injection port 


220 

Detector 


250 


Detection Flame ionisation. 

Injection 0,5 pL, 

Elution order Impurity A, glycerol. 

System suitability Reference solution (d): 

^ resolution:: minimum 7,0 between the peaks due to 
impurity A and glycerol. 


Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (e) (0.1 per cent); 

— any other impurity with a retention time less than the retention 
rime of glycervh not more than the area of the peak due to 
impurity A in the chromatogram obtained with reference 
solution (c) (0.1 per cent}; 

— total of all impurities with mention times greater than the 
mention time of glycerol: not more than 5 times the area of 
the peak due to impurity A in the chromatogram obtained 
with reference solution (c) (0.5 per cent); 

— disregard limit: 0.05 times the area of the peak due to 
impurity A in the chromatogram obtained with reference 
solution (e) (0.05 per cent). 

Halogenatcd compounds 

Maximum 30 ppm. 

To 10 mL of solution S add l mL of dilute sodium hydroxide 
solution Rs 5 mL of water R and 50 mg of halogen-free nickel- 
aluminium alloy R. Heat on a water-bath for 10 min s allow to 
cool and filter. Rinse the flask and the filter with water R 
until 25 mL of filtrate is obtained. To 5 mL of the filtrate 
add 4 mL of ethanol (96 per cent) R> 2.5 mL of water R, 

0.5 mL of nitric add R and 0.05 mL of silver nitrate 
solution R2 and mix. Allow to stand for 2 min. 

Any opalescence in the solution is not more intense than that 
in a standard prepared at the same time by mixing 7,0 mL of 
chloride standard solution (5 ppm Cl) R> 4 mL of ethanol 
(96 per cent) /?, 0.5 mL of water R, 0.5 mL of nitric acid R 
and 0,05 mL of silver filtrate solution R2. 

Sugars 

To 10 mL of solution S add 1 mL of dilute sulfuric odd R 
and heat on a water-bath for 5 min. Add 3 mL of carbonate- 
free dilute sodium hydroxide solution R (prepared by the 
method described for carbonate-free / Af sodium hydroxide) y 
mix and add drop wise 1 mL of freshly prepared copper sulfate 
solution R. The solution is dear and blue. Continue heating 
on the water-bath for 5 min. Hie solution remains blue and 
no precipitate is formed. 

Chlorides (24.4) 

Maximum 10 ppm. 

Dilute 1 mL of solution S to 15 mL with water R, Prepare 
the standard using I mL of chloride standard solution 
(5 ppm Cl) R diluted to 15 mL with water R. 

Heavy' metals (2.4.5) 

Maximum 5 ppm. 

Dilute 8 mL of solution S to 20 mL with water /?. 12 mL of 
the solution complies with test A. Prepare the reference 
solution using lead standard solution (l ppm Pb) R. 

Water (25. 12) 

12.0 per cent to 16,0 per cent, determined on 0.200 g. 

Sul fated ash (2,4.14) 

Maximum 0,01 per cent, determined on 5,0 g after heating 
to boiling and ignition, 

ASSAY 

Thoroughly mix 0,075 g with 45 mL of water R. 

Add 25.0 ml. of a mixture of 1 volume of 0. / Af sulfuric acid 
and 20 volumes of 0, t AS sodium periodate. Allow to stand 
protected from light for 15 min, Add 5,0 mL of a 500 g/L 
solution of ethylene glycol R and allow to stand protected from 
light for 20 min. Using 0,5 mL of phenolphthakin solution R 
as indicator, titrate with 0,1 M sodium hydroxide. Carry out a 
blank titration. 
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I mL of 0.1 M sodium hydroxide is equivalent to 9,21 mg of 
C,Hb0 3 , 

STORAGE 

In an airtight container. 

IMPURITIES 


HCk 


.OH 


A* 2 , 2 '-oxydiethanol (diethylene glycol), 

^OH 


HO 


B. ethane-1,2-diol (ethylene glycol). 


HjC 


H OH 

yt OH and enantiomer 


C. {i?5)-propane-l,2-diol (propylene glycol). 


PhE* 


Glycerol Dibehenate * * 

* * 

(Ph- Bur: monograph 1427) ** 

Action and use 

Excipient. 

PhEtM _ — — _ 

DEFINITION 

Mixture of diacylglycerols, mainly dibehenylglyeero), together 
with variable quantities of mono- and triacylglycerols, 
obtained by esterification of glycerol (0496) with behenic 
(docosanok) acid. 

Content 

— monoacylglycerols: 15.0 per cent to 23.0 per cent; 

— diacylglycerols: 40.0 per cent to 60,0 per cent; 

— triacylglycemts: 21.0 per cent to 35,0 per cent. 

CHARACTERS 

Appearance 

Hard, waxy mass, or powder or white or almost white, 
unctuous flakes. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
partly soluble in hot ethanol (96 per cent). 

IDENTIFICATION 

A. Melting point (2.2.14): 65 C to 77 C. 

B. Composition of fatty adds (see Tests). 

C. It complies with the assay (content of diacylglycerols). 

TESTS 

Add value (2.5*1) 

Maximum 4.0, determined on 1.0 g using a mixture of 
equal volumes of Ethanol (96 per cent) R and toluene R as 
solvent and with gentle heating. 

Iodine value (2.5.4, Method A) 

Maximum 3.0. 

Saponification value (2.5.6) 

145 to 165. 

Carry out the titration with heating. 


Free glycerol 

Maximum 1.0 per cent, determined as described under 
Assay. 

Composition of fatty acids ( 2.4.22, Method Q 
Raise the temperature of the column to 240 Z C and use the 
mixture of calibrating substances in Table 2.4. 22 ,-3. 
Composition of the fatty add fraction of the substance: 

— palmitic acid ; maximum 3.0 per cent; 

— stearic acid: maximum 5.0 per cent; 

— arachidk add', maximum 10.0 per cent; 

— behenic add: minimum 83.0 per cent; 

— emdc add: maximum 3.0 per cent; 

— lignoceric add: maximum 3.0 per cent. 

Nickel (2.4.31) 

Maximum 1 ppm. 

Water (2,5.17) 

maximum 1.0 per cent, determined on 1.00 g. Use pyridine R 
as the solvent. 

Total ash (2.4. / 6 ) 

Maximum 0.1 per cent, determined on 1.00 g. 

ASSAY 

Size-exclusion chromatography (2.2.30), 

Stock solution Place 0. 1 00 g of glycerol R in a flask and dilute 
to 25.0 mL with tetmhydrofuran R. 

Test solution In a 15 mL flask, weigh 0.200 g (m) of the 
substance to be examined and add 5.0 mL of 
tetratydmfuran R. Heat gently, at about 35 C, C> and shake to 
dissolve. Re weigh the flask and calculate the total mass of 
solvent and substance (AJ); use immediately. 

Reference solutions Into four 15 mL flasks, introduce 
respectively 0.25 mL, 0,5 mL, 1.0 mL and 2,5 mL of the 
stock solution and add 5,0 mL of temhydrofuran R. Weigh 
each flask and calculate the concentration of glycerol in 
milligrams per gram of each reference solution. 

Column: 

— size: l - 0.6 m, 0 = 7 mm; 

— stationary? phase: styrme-divinylbenzene copolymer R (5 pm) 
with a pore size of 10 nm. 

Mobile phase tetrahydrofuran R. 

Fkm rate 1 mL/min, 

Detection Differential refractive index. 

Injection 40 pL; when injecting the test solution, maintain the 
flask at about 35 C to avoid precipitation. 

Relative retention With reference to glycerol (retention 
time = about 15 min): triacylglycerols = about 0.73; 
diacylglycerols - about 0.76; 
monoacylglycerols = about 0.82. 

Calculations: 

— free glycerol: from the calibration curve obtained with the 
reference solutions, determine the concentration (C) in 
milligrams per gram in the test solution and calculate the 
percentage content (A) in the substance to be examined 
using the following expression: 

CxM 
m x 10 

— free fatty acids: calculate the percentage content of free 
fatty acids (D) using the following expression: 

I a x 340 
561.1 


4 


add value. 
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— monoacylglycerols: calculate the percentage content of 
monoacylglycerols using the following expression: 

'_nh_ (l oo-‘ , - B) ]- D 

A = percentage content of free glycerol (see Tests); 

B = percentage content of water (sec Tests); 

D - percentage content of free fatty acids; 

X = area of the peak due to monoacylglycerols; 

V = area of the peak due to diacylglycerols; 

Z = area of the peak due to triacylglycerols. 

— diacylglycerols: calculate the percentage content of 
diacylglycerols using the following expression: 


TESTS 

Acid value (2.5, /) 

Maximum 6.0, determined on TO g. 

Use a mixture of equal volumes of ethanol (96 per cent) R and 
toluene R as solvent and heat gently. 

Iodine value (Z 5. 4, Method A) 

Maximum 3.0, 

Saponification value (2.5.6) 

165 to 195, determined on 2.0 g. Carry out the titration with 
heating. 

Free glycerol 

Maximum TO per cent, determined as described under 
Assay. 

Composition of fatty adds {2.4.22, Method Q 

Use the mixture of calibrating substances in Table 2.4, 22 ,- 1 . 

Composition of the fatty-add fraction of the substance: 


- triacylglycerols: calculate the percentage content of 
triacylglycerols using the following expression: 

--— % —-{100-,4-B) 

x + y + z ' 

___ Pft£ur 


Glycerol Distearate 

(Ph. Eur . monograph 1428) 

Action and use 
Excipient, 

Phfr _ 

DEFINITION 

Mixture of diacylglycerols, mainly distearoylglycerol, together 
with variable quantities of mono- and triacylglycerols. It is 
obtained by partial glyccrolysis of vegetable oils containing 
triacylglycerols of palmitic (hexadecanoic) and stearic 
(octadecanoic) acids or by esterification of glycerol with 
stearic acid. The fatty adds may be of vegetable or animal 
origin. 


Glycerol dlstearaie Com petition of fatty arldi 


Type! 

Stearic add: 40.0 per cent to 60.0 per cent 

Sum of rJie contents of palmitic and stearic 
acids : minimum 90.0 per cent 

Type II 

Stearic acid: 60.0 per cent to 80.0 per cent 

Sum of the contents of palmitic and stearic 
acids : minimum 90.0 per cent 

Type HI 

Siearir acid. SQ.Q per cent to 99,0 per cent 

Sum of the contents of palmitic and stearic 
acids: minimum 96.0 per cent 


* 

* 

Nickel (2.413/) 

Maximum 1 ppm. 

Water (2.5JZ) 

Maximum TO per cent, determined on LOO g. 

Use pyridine R as the solvent. 

Total ash (2.4J6) 

Maximum 0,1 per cent. 

ASSAY 

Size-exclusion chromatography (2.2,30). 

Test solution Into a 15 mL flask, weigh 0.200 g (m) of the 
substance to be examined. Add 5.0 mL of tetrohydrofumn R 
and shake to dissolve. Reweigh the flask and calculate the 
total mass of solvent and substance (M). 


Content 

— monoacylglycerols: 8.0 per cent to 22.0 per cent; 

— diacylglycerols: 40.0 per cent to 60.0 per cent; 

— triacylglycerols: 25.0 per cent to 35,0 per cent. 

CHARACTERS 

Appearance 

Hard, waxy mass or powder, or white or almost white, 
unctuous flakes. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
partly soluble in hot ethanol (96 per cent), 

IDENTIFICATION 

A. Melting point (2.2.14): 50 °C to 60 G C (types I and II), 
50 fl C to 70 C (type HI}. 

B. Composition of fatty adds (see Tests) according to the 
type stated on the label, 

C. It complies with the limits of the assay (diacylglycerol 
content). 


Reference solutions Into three 15 mL flasks, respectively weigh 
2.0 mg, 5.0 mg and 10.0 mg of glycerol R and add 5.0 mL of 
tetmhydrofuran R to each flask. Into a 4 th flask, weigh 2.0 mg 
of glycerol R and add 10.0 mL of tetmhydrofuran R. Weigh 
the flasks again and calculate the concentration of glycerol in 
milligrams per gram for each reference solution. 

Column: 

— size: / = 0.6 m, 0 = 7 mm; 

— stationary phase: styrene-divinylbenzene copolymer R (5 j.im) 
with a pore size of 10 run. 

Mobile phase tetmhydrofuran R. 

Flow rate 3 mI7min. 

Detection Differential refractometer. 

Injection 40 pL. 

Relative retention With reference to glycerol (retention 
time = about 15 min): triacylglycerols = about 0.75; 
diacylglycerols = about 0.80; monoacylglycerols and free fatty 
acids = about 0.85. 

Calculations: 

— free glycerol : from the calibration curve obtained with the 
reference solutions, determine the concentration (G) in 
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milligrams per gram in the test solution and calculate the 
percentage content (^) in the substance to be examined 
using the following expression: 

CxM 
m x 10 

— free fatty acids : calculate the percentage content of free 
fatty acids (D) using the following expression: 

IA x 340 
561.1 


I A - acid value. 

— monoacylglycerois: calculate the percentage content of 
monoacylglycerois using the following expression: 


T7T 


-D 


B - percentage content of water (see Tests); 

X = area of the peak due to monoacylglycerois and free 
fatty adds; 

Y ~ area of the peak due to diacylglycerols; 

Z = area of the peak due to triacylglycerols. 

— diacylglycerols: calculate the percentage content of 
diacylglycerols using the following expression: 


Y 

X+ Y + Z 


(100 - A - B) 


— Diacylglycerols: calculate the percentage content of 
triacylglycerols using the following expression: 


Z 

X+ Y + Z 


(100 - A- B) 


LABELLING 

The label states the type of glycerol distearate, 
_ PhEuf 


Glycerol Formal 

(Ph. Bur : monograph 1671) 



O'^V^OH 

w 


* * * 

★ * 

■k * 

* . * 


TESTS 

Appearance 

The substance to be examined is clear {2.2.1) and colourless 
{2.2.2, Method II). 

pH {2.2.3) 

4,0 to 6.5. 

Dilute 1 mL to 10 mL with carbon dioxide-free water R. 

Relative density (2.2*5) 

3.210 to 1 . 220 . 

Refractive index ( 2.2.6) 

1.445 to 1.455. 

Peroxide value (2*5.5) 

Maximum 15. 

Formaldehyde 

Maximum 200 ppm. 

Dilute 0*250 g to 10 mL with water R. Add 2.0 mL of 
acetylacetone reagent R2 , mix and heat on a water-bath at 
60 C for 20 min* Cool and dilute to 20.0 mL with water R. 
The absorbance (2.2.25) of the solution measured at 412 nm 
is not greater than that of a standard prepared at the same 
time and in the same manner using 5.0 mL of a dilution of 
formaldehyde solution R containing 10 jig of formaldehyde 
(CH 2 0) per millilitre* 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dilute 4*0 g to 20.0 mL with water R . 12 mL of the solution 
complies with test A* Prepare the reference solution using 
lead standard solution (2 ppm Pb) R. 

Water {2.5.12) 

Maximum 0*5 per cent, determined on 5.000 g. 

IMPURITIES 

Specified impurities A 

H 

H 

A. formaldehyde. 

STORAGE 

Under nitrogen, in an airtight container. 

_______ PhEur 



Glycerol Monocaprylate 

(Ph. Eur. monograph 2213) 

PhEur ^ ________ 


C 4 H s 05 104.1 

PhEur _______ 

DEFINITION 

Mixture of ] 3‘dk>xan-5“Ol and (L3“dioxolan~4~yl)methanol. 

CHARACTERS 

Appearance 

Clear, colourless liquid. 

Solubility 

Miscible with water and with ethanol (96 per cent)* 

IDENTIFICATION 

A, Relative density (see Tests). 

B. Refractive index (see Tests). 

C* Infrared absorption spectrophotometry (2.2.24). 
Comparison glycerol formal CRS. 


DEFINITION 

Mixture of monoacylglycerois, mainly mono-O- 
octanoylglycerol, containing variable quantities of di- and 
triacylglycerols, obtained by direct esterification of glycerol 
with caprylic (octanoic) add, followed by a distillation step in 
the case of glycerol monocaprylate (type II), 

Content 

— glycerol monocaprylate (type I): 
monoacylglycerois: 45.0 per cent to 75,0 per cent; 
diacylglycerols: 20*0 per cent to 50.0 per cent; 
triacylglycerols: maximum 10,0 per cent; 

— glycerol monocaprylate (type II): 
monoacylglycerois: minimum 80,0 per cent; 
diacylglycerols: maximum 20.0 per cent; 
triacylglycerols: maximum 5.0 per cent. 














I-1I 32 Glycerol Monocaprylocaprate 
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CHARACTERS 

Appearance 

Colourless or slightly yellow, oily liquid or soft mass. 

Solubility 

Practically insoluble in water, very soluble in ethanol 
(96 per cent) and freely soluble in methylene chloride. 
IDENTIFICATION 

A. Composition of fatty adds (see Tests)* 

B. It complies with the limits of the assay 
(monoacyl glycerols). 

TESTS 

Acid value (2,5*/) 

Maximum 3.0, 

Composition of fatty acids {2.4.22> Method C) 

Use the mixture of calibrating substances in Table 2.4.22.-2. 
Composition of the fatty acid fraction of the substance, 
caproic add: maximum 1,0 per cent; 

— capryHc acid: minimum 90.0 per cent; 

— capric acid: maximum 10.0 per cent; 

— lauric add : maximum 1.0 per cent; 

— mytisdc add : maximum 0.5 per cent. 

Free glycerol 

Maximum 3.0 per cent. 

Dissolve 1.20 g in 25*0 mL of methylene chloride R. Heat to 
about 50 C then allow to cool Add 100 mL of water R> 
Shake and add 25,0 mL of periodic acetic acid solution R, 
Shake again and allow to stand for 30 min. Add 40 mL of a 
75 g/L solution of potassium iodide R and allow to stand for 
1 min. Add 1 mL of starch solution R. Titrate with 0JM 
sodium thiosulfate until the aqueous phase becomes colourless. 
Carry out a blank titration. 

1 mL of O.J M sodium thiosulfate is equivalent to 2.3 mg 
of glycerol 
Water (. 2.5J2) 

Maximum l .0 per cent, determined on 1,00 g. 

Total ash {2.4J6) 

Maximum 0,5 per cent. 

ASSAY 

Gas chromatography {2.2.28}: use the normalisation 
procedure. 

Test solution To 0*25 g of the substance to be examined, add 
5.0 mL of tetrahydrofuran R and shake to dissolve* 

Reference solution (a) To 0,25 g of glycerol monocaprylate CRS , 
add 5,0 mL of tetrahydrofuran R and shake to dissolve. 
Reference solution (b) To 50 mg of glycerol l-octanoate R and 
50 mg of glycerol I-decanoate /?, add 2.5 mL of 
tetrahydrofuran R and shake to dissolve* 

Column: 

— size: l~ 10 m, 0 = 0,32 mm; 

— stationary phase: poly (dimethyl) (diphenyl) siloxarte R (film 
thickness 0,1 pm). 

Carrier gas helium for chromatography R. 

Flow rate 2.3 mL/rnin, 

Spin ratio 1:50, 

Temperature: 



Time 

(mini 

Temperature 

CXI 

Column 

0 - 3 

60 


3- 38 

60 ^ 340 


38 * SO 

340 

Injection port 


350 

Detector 


370 


Detection Flame ionisation. 

Injection 1 \±L. 

Identification of peaks Use the chromatogram supplied with 
glycerol monocaprylate CRS and the chromatogram obtained 
with reference solution (a) to identify the peaks due to 
mono-, di- and triacylglycerols* 

System sumbUity. reference solution (b): 

— resolution: minimum 5 between the peaks due to glycerol 
l-octanoate and glycerol Ldecanoate. 

For the calculation of the contents of mono-, di- and 
triacylglycerols^ disregard the peaks with a retention time less 
chan that of the monoacylglycerols, which are due to 
impurities of the solvent and to the free fatty acids* 

Calculate the percentage content of free fatty acids (G) using 
the following expression: 

I A x 144 
56L1 


/ A = acid value of glycerol monocaprylate* 

Calculate the content of mono-, di- and triacylglycerols using 
the following equations: 


Monoacylglycerols content — 


X x ( 100 - A - B - C) 
100 


Diacyiglycerols content = - - - 10 ° ^ —-- Q 

, , Z x (100 - A - B - C) 

Triacylglycerols content = - 1 -——- - 

A - percentage content of free glycerol (see Tests); 

B == percentage content of water; 

X = monoacylglycerols content obtained by 

normalisation; 

Y = diacyiglycerols content obtained by normalisation; 

Z — triacylglycerols content obtained by normalisation, 

LABELLING 

The label siates the type of glycerol monocaprylate (type I 
or II)* 

_______ Ph Eat 


Glycerol Monocaprylocaprate 

* 

(Ph. Eur. monograph 2392) * * 

Ph Ear _———— - 

DEFINITION 

Mixture of monoacylglycerols, mainly mono-O 
octanoylglycerol and mono-CLdecanoylglyceroI, containing 
variable quantities of di- and triacylglycerols, obtained by 
direct esterification of glycerol with caprylic (octanoic) and 
capric (decanoic) acids, followed by a distillation step in the 
case of glycerol monocaprylocaprate (type II)* 

Content 

— glycerol monocaprylocaprate (type I): 
monoacylgfyceroh: 45.0 per cent to 75.0 per cent; 
diacyiglycerols: 20.0 per cent to 50,0 per cent; 
triacylglycerols: maximum 10,0 per cent; 

— glycerol monocaprylocaprate (type II): 
monoacylglycerols: minimum 80.0 per cent; 
diacyiglycerols: maximum 20.0 per cent; 
triacylglycerols: maximum 5.0 per cent. 
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Glycerol Monocaprylocaprate 1-1133 


CHARACTERS 

Appearance 

Colourless or slightly yellow, oily liquid or soft mass. 

Solubility 

Practically insoluble in water* very soluble in ethanol 
(96 per cent) and freely soluble in methylene chloride. 

IDENTIFICATION 

A, Composition of fatty acids (see Tests). 

B, It complies with the limits of the assay 
(monoacylglycerols) * 

TESTS 

Acid value (2.5. 1) 

Maximum 3.0; 

Composition of fatty acids (2>4.22, Method C) 

Use the mixture of calibrating substances in Table 2.4.22,-2. 
Composition of the fatty acid fraction of the substance'. 

— caprok add: maximum 3.0 per cent; 

— caprytk acid ; 50,0 per cent to 90.0 per cent; 

— capric acid: 10,0 per cent to 50,0 per cent; 

— iaurk acid ; maximum 3 0 per cent; 

— mynistic add: maximum 1.0 per cent. 

Free glycerol 

Maximum 3.0 per cent. 

Dissolve 1.2Ggin25.Q mL of methylene chloride R . Heat to 
about 50 'C and aiIow T to cool. Add 100 mL of water R , 
shake and add 25.0 mL of periodic acetic add solution R. 

Shake again and allow to stand for 30 min. Add 40 mL of a 
75 g/L solution of potassium iodide R and allow* to stand for 
I min. Add 1 mL of starch solution R , Titrate with 0.1 M 
sodium thiosulfate until the aqueous phase becomes colourless. 
Carry out a blank titration, 

1 mL of 0.1 M sodium thiosulfate is equivalent to 2.3 mg of 
glycerol. 

Water (2.5.11) 

Maximum 0.5 per cent, determined on 1 .00 g. 

Total ash ( 2.4.16) 

Maximum 0.5 per cent, 

ASSAY 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution To 0.25 g of the substance to be examined 3 add 
5.0 mL of tetrahydrofuran R and shake to dissolve. 

Reference solution (a) To 0.25 gof glycerol 
monocaprylocaprate CRS y add 5.0 mL of tetrahydrofuran R and 
shake to dissolve. 

Reference solution (b) To 50 mg of glycerol 1-octanoote R and 
50 mg of glycerol 1-decanoate R, add 2 + 5 mL of 
tetrahydrofuran R and shake to dissolve. 

Column: 

— size: l - 10 m, 0 = 0.32 mm; 

— stationary’ phase ; poly (dimethyl) (diphenyl) siloxane R (film 
thickness 0.1 pm). 

Carrier gas helium for chromatography R. 

Flow rate 2.3 mLmin. 

Split ratio 1:50. 


Temperature: 



Time 

(min) 

Temperature 

rc) 

Column 

0 - 3 

60 


3 * 38 

60 340 


38 - 50 

340 

Injection port 


350 

Detector 


370 


Detection Flame ionisation. 

Injection 1 pL. 

Identification of peaks Use the chromatogram supplied with 
glycerol monocaprylocaprate CRS and the chromatogram 
obtained with reference solution (a) to identify the peaks due 
to mono- 3 di- and triacylglycerois. 

System suitability : reference solution (b): 

— resolution: minimum 5 between the peaks due to glycerol 
Loctanoate and glycerol 1-decanoate. 

For the calculation of the contents of mono-* di- and 
triacylglycerolSj disregard the peaks with a retention time less 
than that of the monoacylglycerols 3 which are due to the 
impurities of the solvent and to the free fatty adds. 

Calculate the percentage content of free fatty adds (C) using 
the following equations: 


Ia x 144 
561.1 

I A = add value of the glycerol monocaprylocaprate. 

Calculate the content of mono-, di- and triacylglycerois using 
the following equations: 


Monoacylglycerols content 


X x (100- A - B-C) 
X+Y + Z 


Diacylglycerols content = 


Y x (100 -A-B-C) 
X + Y + Z 


Titiacylgiycerols content = 


Z x (100 - A - B - C) 
X+Y + Z 


A - percentage content of free glycerol (see Tests); 

B = percentage content of water; 

X - area of the peak due to monoacylglycerols; 

Y = area of the peak due to diacylglycerols; 

Z = area of the peak due to triacylglycerois, 

LABELLING 

The labelling states the type of glycerol monocaprylocaprate 
(type I or II). 

_______ Pb Ear 











1-1134 Glycerol Monolinoleate 
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Glycerol Monolinoleate 

(Ph. Eur. monograph 1429) 

Action and use 
Excipient, 

Phii* __ 

DEFINITION 

Mixture of monoacylglycerols* mainly mono-oleoyl- and 
monolinoleoylgiycerol, together with variable quantities of di- 
and triacylglycerols, obtained by partial glycerolysis of 
vegetable oils mainly containing triacylglycerols of linoleic 
(a$,cfr-9,12~actadecadienGic) acid* A suitable antioxidant may 
be added. 

Content 

— monoacylglycerols: 32.0 per cent to 52*0 per cent; 

— diacylglycerols: 40,0 per cent to 55.0 per cent; 

— triacylglycerols: 5.0 per cent to 20.0 per cent. 

CHARACTERS 

Appearance 

Amber, oily liquid which may be partially solidified at room 
temperature. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride. 

IDENTIFICATION 

A. Iodine value (see Tests). 

B. Thin-laver chromatography {2,2.27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 20 mL with the same 
solvent. 

Reference solution Dissolve L0 g of glycerol monolinoleate CRS 
in methylene chloride R and dilute to 20 mL with the same 
solvent. 

Plate TLC silica gel plate R. 

Mobile phase hexane R, ether R (30:70 V/V). 

Application 10 pL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Spray with a 0,1 g/L solution of rhodamine B R in 
ethanol (96 per cent) R and examine in ultraviolet light at 
365 ran. 

Results The spots in the chromatogram obtained with the test 
solution are similar in position to those in the chromatogram 
obtained with the reference solution. 

C. Composition of fatty adds (see Tests). 

TESTS 

Acid value (2.5. 1) 

Maximum 6.0* determined on 1.0 g. 

Iodine value (2.5.4* Method A) 

100 to 140. 

Peroxide value (2*5.5* Method A) 

Maximum 12.0, determined on 2*0 g. 

Saponification value (2.5.6) 

160 to 180* determined on 2.0 g. 

Free glycerol 

Maximum 6.0 per cent, determined as described in the assay. 

Composition of fatty acids (2.4,22* Method O 
Composition of the fatty acid fraction of the substance: 

— palmitic acid: 4.0 per cent to 20.0 per cent; 


— stearic acid: maximum 6.0 per cent; 

— oleic acid : 10.0 per cent to 35,0 per cent; 

— linoleic acid : minimum 50.0 per cent; 

— linolenk acid: maximum 2,0 per cent; 

— arachidic acid: maximum 1.0 per cent; 

— eicosenoic acid : maximum 1.0 per cent. 

Water (2.5.12) 

Maximum 1.0 per cent* determined on 1.00 g. Use as the 
solvent a mixture of equal volumes of anhydrous methanol R 
and methylene chloride R. 

Total ash (2.4. 16) 

Maximum 0,1 per cent, 

ASSAY 

Size-exclusion chromatography (2,2.30). 

Test solution Into a 15 mL flask* weigh about 0.2 g (jw), to 
the nearest 0,1 mg. Add 5 mL of tetrahydrqfuran R and shake 
to dissolve. Reweigh the flask and calculate the total mass of 
solvent and substance (AT). 

Reference solutions Into four 15 mL flasks, respectively weigh, 
to the nearest 0.1 mg, about 2,5 mg* 5 mg, 10 mg and 
20 mg of glycerol R. Add 5 mL of tetrahydrqfuran R and shake 
until well mixed. Weigh the flasks again and calculate the 
concentration of glycerol in milligrams per gram for each 
reference solution. 

Column: 

— size: l - 0.6 m, 0 ” 7 mm, 

— stationary phase: styrene-dwinylbenzene copolymer R (5 pm) 
with a pore size of 10 ran. 

Mobile phase terrahydrofuran R. 

Flow rate 1 ml/min. 

Detection Differential refractometer. 

Injection 40 pL. 

Relative retention With reference to glycerol (retention 
time = about 15.6 min): triacylglycerols = about 0.76; 
diacylglycerols = about 0.80; monoacylglycerols = about 
0 , 86 . 

Calculations: 

— free glycerol: from the calibration curve obtained with the 
reference solutions, determine the concentration (C) of 
glycerol in milligrams per gram in the test solution and 
calculate the percentage content of free glycerol in the 
substance to be examined using the following expression: 

Cx M 
m x 10 

— mono-, di- and triacylglycerols: calculate the percentage 
content of mono-, di- and triacylglycerols using the 
normalisation procedure, 

STORAGE 

In an airtight container, protected from light. 

_ _ PhEur 
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Glycerol Mono-oleate 1-1135 


Glycerol Mono-oleate * * 

+ * 

(Fh. Bur. monograph 1430 ** 

Action and use 
Excipient. 

PhEtr ___ 

DEFINITION 

Mixture of monoacylglycerols, mainly momvoleoylglycerol, 
together with variable quantities of di- and triacylglycerols. 

It is defined by the nominal content of monoacylglycerols 
and obtained by partial glycerolysis of vegetable oils mainly 
containing tri acyl glycerols of oleic (etf-9-octadecenoic) acid or 
by esterification of glycerol by oleic acid, this fatty acid being 
of vegetable or animal origin. A suitable antioxidant may be 
added. 

Content 


No mind content of acyl glycerol 
(per cent) 


40 

60 

90 

Monoacylglycerols 

32.0 ■ 52.0 

55.0 - 65,0 

90*0 - 10U) 

Diacylglycerols 

30.0 - 50.0 

15.0-35.0 

< 10,0 

Triacylglycerols 

5.0 - 20.0 

2.0 - 10.0 

< 2.0 


CHARACTERS 

Appearance 

Amber, oily liquid which may be partially solidified at room 
temperature. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride. 

IDENTIFICATION 

A. Iodine value (see Tests). 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 1.0 g of the substance to be examined 
in methylene chloride R and dilute to 20 mL with the same 
solvent. 

Reference solution Dissolve 1.0 g of glycerol mono-oleate GRS in 
methylene chloride R and dilute to 20 mL with the same 
solvent. 

Plate TLC silica gel plate R. 

Mottle phase hexane B, ether R (30:70 VIV). 

Application 10 [iL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection Spray with a 0.1 g/L solution of rhodamine B R in 
ethanol (96 per cent) R and examine in ultraviolet light at 
365 nm. 

Results The spots in the chromatogram obtained with the test 
solution are similar in position to those in the chromatogram 
obtained with the reference solution, 

C. It complies with the limits of the assay (monoacylglycerol 
content). 

TESTS 

Acid value (2.5.1) 

Maximum 6.0, determined on 1.0 g. 

Iodine value (2.5.4, Method A) 

65.0 to 95.0. 


Peroxide value (2.5.5, Method A) 

Maximum 12 . 0 , determined on 2.0 g. 

Saponification value (2,5.6) 

150 to 175, determined on 2,0 g. 

Free glycerol 

Maximum 6.0 per cent, determined as described in the assay. 

Composition of fatty acids (2.4, 22, Method C) 

Composition of the fatty add fraction of the substance: 

— palmitic acid: maximum 12.0 per cent, 

— stearic acid: maximum 6.0 per cent, 

— oleic acid: minimum 60,0 per cent, 

— hnoleic add : maximum 35.0 per cent, 

— Imdenic add: maximum 2,0 per cent, 

— arachidk add: maximum 2.0 per cent, 

— eicosenoic acid: maximum 2.0 per cent. 

Water (2.5.12) 

Maximum 1 .0 per cent, determined on 1 .00 g. Use as the 
solvent a mixture of equal volumes of anhydrous methanol R 
and methylene chloride R. 

Total ash (2.4.i6) 

Maximum 0,1 per cent. 

ASSAY 

Size-exclusion chromatography (2.2.30). 

Test solution Into a 15 mL flask, weigh about 0.2 g (m), to 
the nearest 0.1 mg. Add 5 mL of tetrahydrofaran R and shake 
to dissolve. Re weigh the flask and calculate the total mass of 
solvent and substance (Af). 

Reference solutions Into four 15 mL flasks, respectively weigh, 
to the nearest 0.1 mg, about 2.5 mg, 5 mg, 10 mg and 
20 mg of glycerol R. Add 5 mL of tetrahydrofaran R and shake 
until well mixed. Weigh the flasks again and calculate the 
concentration of glycerol in milligrams per gram for each 
reference solution. 

Column: 

— size: l ~ 0.6 m, 0 = 7 mm; 

— stationary? phase: styrene-divinylbenzene copolymer R (5 pm) 
with a pore size of 10 nm. 

Mobile phase tetrahydrofaran R. 

Flow raze 1 mL/min. 

Detection Differential refractometer 
Injection 40 pL. 

Relative retention With reference to glycerol (retention 
time = about 15.6 min): triacylglycerols = about 0.76; 
diacylglycerols - about 0.79; 
monoacylglycerols = about 0.85. 

Calculations: 

— free glycerol: from the calibration curve obtained with the 
reference solutions determine the concentration (G) of 
glycerol in milligrams per gram in the test solution and 
calculate the percentage content of free glycerol in the 
substance to be examined using the following expression: 

C x M 
m x 10 

— mono-, di - and triacylglycerols: calculate the percentage 
content of mono-, di- and triacylglycerols using the 
normalisation procedure. 

STORAGE 

In an airtight container, protected from light. 

LABELLING 

The label states the nominal content of monoacylglycerol. 

______._ PhEur 










1-1136 Glycerol Monostearate 
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Glycerol Monostearate 40-55 * * 

(Ph. Bur. monograph 0495) * 

Action and use 
Excipient. 

PhEur _ 

DEFINITION 

Mixture of monoacyl glycerols, mainly monostearoylglycerol, 
together with variable quantities of di- and triacylglycerols. 

It is obtained by partial glycerolysis of vegetable oils mainly 
containing triacylglycerols of palmitic (hexadecanoic) or 
stearic (ocmdecanoic) acid or by esterification of glycerol 
with stearic acid. The fatty adds may be of vegetable or 
animal origin. 

Content 

— monoacylglycemls: 40.0 per cent to 55.0 per cent; 

— diacylglycerols: 30.0 per cent to 45.0 per cent; 

— triacylglycerols-. 5.0 per cent to 15.0 per cent. 

CHARACTERS 

Appearance 

Hard* waxy mass or unctuous powder or flakes, white or 
almost white. 

Solubility 

Practically insoluble in water, soluble in ethanol (96 per cent) 
at 60 °C. 

IDENTIFIC ATION 

First identification C, D 
Second identification A* B 

A. Melting point (2.2.15): 54 X to 66 X. 

Introduce the melted substance into the capillary tubes and 
allow to stand for 24 h in a well-closed container. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 0.5 g of the substance to be examined 
in methylene chloride R, with gentle hearing, and dilute to 
10 mL with the same solvent. 

Reference solution Dissolve 0.5 g of glycerol monostearate 
40-55 CRS in methylene chloride R, with gentle heating, and 
dilute to 10 mL with the same solvent, 

Plate TLC silica gel plate R. 

Mobile phase hexane R 7 ether R (30:70 VfV). 

Application 10 pL. 

Development Over a path of 15 cm. 

Detection Spray with a 0.1 g/L solution of rhodamim B R in 
ethanol (96 per cent) R and examine in ultraviolet light at 
365 nm. 

Suitability system: reference solution: 

— the chromatogram shows 4 clearly separated spots. 
Restdts The spots in the chromatogram obtained with the test 
solution are similar in position to those in the chromatogram 
obtained with the reference solution. 

C. Composition of fatty acids (see Tests) according to the 
type stated on die label. 

D. It complies with the limits of the assay (mono acyl glycerol 
content), 

TESTS 

Acid value (2.5. 1) 

Maximum 3,0, determined on 1.0 g. 

Use a mixture of equal volumes of ethanol (96 per cent) R and 
toluene R as solvent and heat gently. 


Iodine value (2.5.4, Method A) 

Maximum 3.0. 

Saponification value (2.5,6) 

158 to 177, determined on 2.0 g. Carry out the titration with 
heating. 

Free glycerol 

Maximum 6.0 per cent, determined as described under 
Assay, 

Composition of fatty acids (2.4.22, Method C ) 

Use the mixture of calibrating substances in Table 2.4.22.-!. 
Composition of the fatty-acid fraction of the substance: 


Glycerol 

moaostearate 40-55 

Composition of fatty acids 

Type I 

Stearic add: 40,0 per cent to 60.0 per cent 

Sum of the contents of paimitk and stearic 
adds: minimum 90.0 per cent 

Type II 

Stearic add: 60,0 per cent to BQ.Q per cent 

Sum of the contents of palmitic and stearic 
adds: minimum 90,0 per cent 

Type III 

Stearic add : 80,0 per centto 99,0 per cent 

Sum of the contents of palmitic and stearic 
adds: minimum 96.0 per cent 


Nickel (2.4.31) 

Maximum 1 ppm. 

Water (2.5.12) 

Maximum 1.0 per cent, determined on LOO g. 

Use pyridine R as the solvent and heat gently. 

Total ash ( 2.4.16) 

Maximum 0.1 per cent, 

ASSAY 

Size-exclusion chromatography (2.2.30). 

Test solution Into a 15 mL flask, weigh 0,200 g (m). 

Add 5.0 mL of tetrahydrofuran R and shake to dissolve. 

Re weigh the flask and calculate the total mass of solvent and 
substance (M), 

Reference solutions Into four 15 mL flasks, respectively weigh 
2.5 mg, 5,0 mg, 10.0 mg and 20,0 mg of glycerol R> and add 
5.0 mL of tetrahydrofuran R to each flask. Weigh the flasks 
again and calculate the concentration of glycerol in 
milligrams per gram for each reference solution. 

Column: 

— size: l = 0,6 m, 0 = 7 mm; 

— stationary phase: styrene-divinylbenzene copolymer R (5 pm) 
with a pore size of 10 nm. 

Mobile phase tetrahydrofuran R. 

Flcmt rate 1 mL/min. 

Detection Differential reffactometer. 

Injection 40 pL, 

Relative retention With reference to glycerol (retention 
time - about 15 min): triacylglycerols = about 0.75; 
diacylglyceroh = about 0,80; 
monoacylglycerols = about 0.85. 

Calculations: 

— free glycerol: from the calibration curve obtained with the 
reference solutions, determine the concentration (G) in 
milligrams per gram in the test solution and calculate the 
percentage content in the substance to be examined using 
the following expression: 

Cx M 


m x 10 
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Glyceryl Trinitrate Solution 1-1137 


— mono-, di- and triacylglycerols: calculate the percentage 
contents by the normalisation procedure. 

LABELLING 

The label states the type of glycerol monostearate 40-55, 

-_ __ PtiEUF 


Self-emulsifying Glyceryl Monostearate 

Self-emulsifying Monostearin; Self-emulsifying Mono-and 
Diglycerides of Food Fatty Acids 

Action and use 

Excipient. 

DEFINITION 

Self-emulsifying Glyceryl Mono stearate is a mixture 
consisting principally of mono- } dt- and triglycerides of 
stearic and palmitic adds and of minor proportions of 
glycerides of other fatty acids; it may also contain free 
glycerol, free fatty adds and soap. It contains not less than 
30,0% of monoglycerides, calculated as not more 

than 7,0% of free glycerol, calculated as C 3 H e Q 3;] and not 
more than 6,0% of soap, calculated as sodium oleate, 
C]sH 33 Na 0 2 j all calculated with reference to the anhydrous 
substance. 

CHARACTERISTICS 

A white to cream coloured, hard, waxy solid. 

Dispersible in hot water, soluble in hot absolute ethanol in hot 
liquid paraffin and, subject to turbidity at concentrations 
below 20%, in hot vegetable oils. 

TESTS 
Acid value 

Not more than 6, Appendix X B. 

Iodine value 

Not more than 3 (iodine monochloride method ), Appendix X E. 

Alkalinity 

Shake I g with 20 mL of hot carbon dioxide-free water and 
allow to cool with continuous shaking. The pH of the 
aqueous layer is 8,0 to 10.0, Appendix V L. 

Water 

Not more than 2.0% w/w. Appendix IX C. Use 0.5 g and a 
mixture of 10 mL of anhydrous methanol and 10 mL of 
anhydrous chloroform as the solvent. 

ASSAY 

For free glycerol 

Dissolve 0.4 g in 50 mL of dichloromethane in a ground-glass- 
stoppered separating funnel, cool if necessary, add 25 mL of 
water and shake vigorously for 1 minute; add 0.2 mL of 
glacial acetic add, if necessary, to break the emulsion. Repeat 
the extraction a further three times using 25-, 20- and 
20* mL quantities of water and reserve the dichloromethane 
solution for the Assay for monoglycerides. Filter the 
combined aqueous extracts through a filter paper moistened 
with water, wash the filter with two 5 mL quantities of water 
and dilute the combined filtrate and washings to 100 mL 
with water. To 50 mL of this solution add 25 mL of periodic 
acetic acid solution, shaking cautiously, allow to stand at 25 to 
30° for 30 minutes and add 100 mL of water and 12 mL of 
potassium iodide solution. Titrate with 0,1 m sodium thiosulfate 
VS using 1 mL of starch solution as indicator. Repeat the 
determination using 50 mL of water in place of the 50 mL of 
the solution being examined. The difference between the 
titrations represents the amount of sodium thiosulfate 


required. Each mL of 0.1m sodium thiosulfate VS is equivalent 
to 2,3 mg of glycerol. 

For monoglycerides 

Filter the reserved dichloromethane solution obtained in the 
Assay for free glycerol through absorbent cotton and wash 
the separating funnel and the filter with three 5 mL 
quantities of dichloromethane. Dilute the combined filtrate and 
washings to 100 mL with dichloromethane and to 50 mL of 
the solution add 25 mL of periodic acetic acid solution , shaking 
cautiously. Allow to stand at 25 to 30 for 30 minutes and 
add 100 mL of water and 12 mL of potassium iodide solution . 
Titrate the liberated iodine with 0.1 m sodium thiosulfate VS 
using 1 mL of starch solution as indicator. Repeat the 
determination using 50 mL of dichloromethane in place of the 
50 mL of the solution of the substance being examined. 

The difference between the titrations represents the amount 
of sodium thiosulfate required. Each mL of 0.1m sodium 
thiosulfate VS is equivalent to 17.9 mg of 
\ -monoacylglycerols, calculated as C 21 H 42 O 4 * The quantity 
of 0.1m sodium thiosulfate FS used in the assay is not less than 
85% of the quantity of sodium thiosulfate used in the blank 
assay. 

For soap 

Add 10 g to a mixture of 60 mL of acetone and 0.15 mL of a 
0.5% w t /v solution of bromophenol blue in a mixture of 20 mL 
of ethanol (20%) and 80 mL of water^ the solvent having 
been previously neutralised with 0. Lm hydrochloric add FS or 
0.1 m sodium hydroxide FS. Warm gently on a water bath until 
solution is complete and titrate with 0.1 m hydrochloric add VS 
until the blue colour is discharged. Allow* to stand for 
20 minutes, warm until any solidified matter has redissolved 
and, if the blue colour reappears, continue the titration. Each 
mL of 0.1 m hydrochloric add FS is equivalent to 30.45 mg of 
C J8 H 33 NaCK 


Glyceryl Trinitrate Solution 

* 

*** 

(Ph. Eur. monograph J33J) 

When concentrated glyceryl trinitrate solution is demanded, 
the intention of the purchaser, with respect to the strength 
expressed, should be ascertained. 

XL V-L XL 
0;N ^ ^ N0 2 

C 3 H s N 3 0 9 227,1 

Action and use 
Vasodilator, 

Preparations 

Glyceryl Trinitrate Ointment 
Glyceryl Trinitrate Sublingual Spray- 
Glyceryl Trinitrate Tablets 
Glyceryl Trinitrate Transdermal Patches 

PtlEir ___ 

DEFINITION 

Ethanolic solution of glyceryl trinitrate containing 
1 per cent m/m to 10 per cent mlm of propane- J ,2,3-myl 
trinitrate. 

Content 

96.5 per cent to 102.5 per cent of the declared content of 
glyceryl mnitrate stated on the label. 
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CHARACTERS 

Appearance 

Clear, colourless or slightly yellow solution. 

Solubility 

Miscible with acetone and with anhydrous ethanol. 

Solubility of pure glyceryl trinitrate Practically insoluble in 
water, freely soluble in anhydrous ethanol, miscible with 
acetone. 

IDENTIFICATION 

First identification: A t C 
Second identification: B, C 

Upon diluting glyceryl trinitrate solution, care must be taken to 
always me anhydrous ethanol, otherwise droplets of pure glyceryl 
trinitrate may precipitate from the solution. 

After examination, the residues and the solutions obtained in both 
the identification and the test sections must be heated on a water- 
bath for 5 mm with dilute sodium hydroxide solution R. 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Place 50 pL of a solution diluted, if necessary, 
with anhydrous ethanol R 3 to contain 10 g/L of glyceryl 
trinitrate, on a disc of potassium bromide R and evaporate the 
solvent in vacuo. 

Comparison Ph. Eur . reference spectrum of glyceryl trim trale. 

B. Thin-layer chromatography (2.2.27). 

Test solution Dilute a quantity of the substance to be 
examined corresponding to 50 mg of glyceryl trinitrate to 
100 mL with acetone R. 

Reference solution Dilute 0.05 mL of glyceryl trinitrate 
solution CRS to 1 mL with acetone R, 

Plate TLC silica gel plate R. 

Mobile phase ethyl acetate jR 3 toluene R (20:80 ViV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Diying In air, 

Detection Spray with freshly prepared potassium iodide and 
starch solution R‘> expose to ultraviolet light at 254 nm for 
15 min and examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. It complies with the limits of the assay* 

TESTS 

Upon diluting glyceryl trinitrate solution, care must be taken to 
always use anhydrous ethanol , otherwise droplets of pure glyceryl 
trinitrate may precipitate from the solution. 

After examination y the residues and the solutions obtained in both 
the identification and the test sections must be heated on a water- 
bath for 5 min with dilute sodium hydroxide solution R> 

Appearance of solution 

If necessary, dilute the solution to be examined to a 
concentration of 10 g/L with anhydrous ethanol R< 

The solution is not more intensely coloured than reference 
solution Y 7 (2.2*2, Method If). 

Impurity A (inorganic nitrates) 

Thin-layer chromatography (2.2.27). 

Test solution If necessary, dilute the solution to be examined 
to a concentration of 10 g/L with anhydrous ethanol R. 
Reference solution Dissolve 5 mg of potassium nitrate R in 1 mL 
of water R and dilute to 100 mL with ethanol (96 per cent) R. 


Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R 7 acetone ft, toluene R 
(15:30:60 V/V/V). 

Application 10 pL, 

Development Over 2/3 of the plate. 

Dtying In a current of air until the acetic add is completely 
removed* 

Detection Spray intensively with freshly prepared potassium 
iodide and starch solution R ; expose to ultraviolet light at 
254 nm for 15 min and examine in daylight. 

Limit. 

nitrate ion: any spot due to the nitrate ion in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
the reference solution (0.5 per cent of the content of 
glyceryl trinitrate calculated as potassium nitrate). 

Related substances 

Liquid chromatography (2.2*29). 

Test solution Dilute a quantity of the substance to be 
examined equivalent to 5.0 mg of glyceryl trinitrate to 
10.0 mL with water for chromatography R< NOTE: for glyceryl 
trinitrate solutions of more than 1 per cent minty dilute first 
to a I per cent solution with anhydrous ethanol R< 

Reference solution (^Dilute 1.0 mL of the test solution to 
300.0 mL with water for chromatography R. 

Reference solution (b) Dilute 25 pL of glyceryl trinitrate for 
system suitability* CRS (containing impurities B, C, D and E) 
to 0.5 mL with water for chromatography R. 

Column: 

— size: l = 0.25 m,0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 'C. 

Mobile phase: 

— mobile phase A : water for chromatography R; 

— mobile phase B: acetonitrile RT, 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(percent V/V) 

0-2 

90 

to 

2 - 10 

90 4 50 

10 -> 5G 

10 - 20 

50 

50 


Flow rate 1 *5 mL/min* 

Detection Spectrophotometer at 210 nm. 

Injection 20 pL. 

Identification of impunties Use the chromatogram supplied 
with glyceril trinitrate for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B, C, D and E. 

Relative retention With reference to glyceryl trinitrate 
(retention time = about 15,5 min): impurity C - about 0.19; 
impurity B = about 0.21; impurity E = about 0,63; 
impurity D - about 0.65. 

System suitability, reference solution (b): 

— resolution: minimum 1.5 between the peaks due to 

impurities C and B; minimum 1.5 between the peaks due 
to impurities E and D. 

Calculation of percentage contents: 

-— for each impurity, use the concentration of glyceryl 
trinitrate in reference solution (a)* 
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Limits: 

-— impurities B r C f D, E : for each impurity, maximum 
0.5 per cent; 

j — unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total : maximum 1.5 per cent; 

— reporting threshold: 0.05 per cent. 

ASSAY 

Test solution Prepare a solution containing 1.0 mg of glyceryl 
trinitrate in 250.0 mL of methanol R, 

Reference solution Dissolve 70,0 mg of sodium nitrite R in 
methanol R and dilute to 250,0 mL with the same solvent. 
Dilute 5.0 mL of the solution to 500.0 mL with methanol if. 
Into three 50 mL volumetric flasks introduce 10.0 mL of the 
test solution, 10.0 mL of the reference solution and 10 mL 
of methanol R as a blank. To each flask add 5 mL of dilute 
sodium hydroxide solution R> close the flask, mix and allow to 
stand at room temperature for 30 min. Add 10 mL of 
suifanilic acid solution R and 10 mL of dilute hydrochloric 
arid R and mix. After exactly 4 min, add 10 mL of 
naphthykthylenediamine dihydrochloride solution /?, dilute to 
volume with mater R and mix. After 10 min read the 
absorbance (2.2.25) of the test solution and the reference 
solution at 540 am using the blank solution as the 
compensation liquid. 

Calculate the percentage content of glyceryl trinitrate using 
the following expression: 


H o~N0 2 
HO. jC .0^ 


NO* 


and enantiomer 


D. (2i?5)-3~hydroxypropane-l,2-diyl dinitratc, 

OH 

OjN "° NO* 

E. 2-hydroxypropane-1,3-diyl dinitratc, 

.___ Ph&r 


Glycine 

(Ph. Eur. monograph 0614) 


h 2 n ^co*h 

C 2 H 5 NO a 75.1 56-40-6 

Action and use 

Amino acid used for bladder irrigation during surgery. 

Preparation 

Glycine Irrigation Solution 


At x ms x C 
Ar x mr x 60.8 

A t - absorption of the test solution; 
m$ - mass of sodium nitrite, in milligrams. 

C = percentage content of sodium nitrite used as 
reference; 

A r = absorption of the reference solution; 
m T - mass of the substance to be examined, in 
milligrams; 

STORAGE 

Store the diluted solutions (1 per cent mint) protected from 
light, at a temperature of 2 °C to 15 “C. 

Store the other solutions protected from light, at a 
temperature of 15 & C to 20 "C. 

LABELLING 

The label states the declared content of glyceryl trinitrate, 

IMPURITIES 

Specified impurities A, B, C, D > E 
A, inorganic nitrates, 


h oh 


NO? 


and enantiomer 


B. (2/f5)-2,3'dihydroxypropyl nitrate. 




ho 




OH 


C. 2-hydroxy-1-(hydroxymethyl)ethyl nitrate, 


PhEur ____ 

DEFINITION 

2-Aminoaeetic acid. 

Content 

98,5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, vary slightly soluble in ethanol 
(96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

First identification A 
Second identification B, C 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison glycine CRS , 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethanol 
(60 per cent VIV) B, evaporate to dryness and record new 
spectra using the residues. 

B. Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in water R and dilute to 10.0 mL with the same solvent. 
Reference solution Dissolve 10 mg of glycine CRS in water R 
and dilute to 10.0 mL with the same solvent. 

Plate cellulose for chromatography R as the coating substance. 
Mobile phase glacial acetic arid R, water R y butanol R 
(20:20:60 VlViV ). 

Application 5 pL, 

Development Over 2/3 of the plate. 

Drying At 80 C for 30 min. 
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Detection Spray with ninhydrin solution R and heat at 105 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C Dissolve 50 mg in 5 mL of water R, add 1 mL of strong 
sodium hypochhmte solution R and boil for 2 min. Add l mL 
of hydrochloric acid R and boil for 4-5 min. Add 2 mL of 
hydrochloric acid R and 1 mL of a 20 g/L solution of 
morcitiol R, boil for 1 min and cool. Add 10 mL of water R 
and mix. To 5 mL of the solution add 6 mL of dilute sodium 
hydroxide solution R, The solution is violet with greenish- 
yellow fluorescence. After a few minutes, the colour becomes 
orange and then yellow and an intense fluorescence remains. 

TESTS 
Solution S 

Dissolve 5,0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2 */) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method II). 

pH (2.2.3) 

5,9 to 6.4* 

Dilute 10 mL of solution S to 20 mL with carbon dioxide-free 
water R . 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture To 500 mL of the mobile phase add L5 mL 
of phosphoric acid R, 

Test solution Dissolve 0*200 g of the substance to be 
examined in the solvent mixture and dilute to 20.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100,0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10*0 mL with the solvent mixture. 

Reference solution (b) Dissolve 80 mg of iminodiacetic add R 
(impurity A) and 80 mg of the substance to be examined in 
the solvent mixture and dilute to 50*0 mL with the solvent 
mixture. 

Reference solution (c) Dissolve 50.0 mg of glycine anhydride R 
(impurity B), 50.0 mg of digfydm R (impurity H) and 
50*0 mg of trtglyome R (impurity 1) in the solvent mixture 
and dilute to 50.0 mL with the solvent mixture. Dilute 
L0 mL of the solution to 100.0 mL with the solvent mixture. 
Column'. 

— size: l ~ 0*25 m, 0 = 4*6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 25 C, 

Mobile phase Dissolve 1.4 g of sodium pmtanesulfonate R in 
900 mL of water R, adjust to pH 2.2 with phosphoric add R 
and dilute to 1 L with water R. 

Flow rate 1.0 mDmin. 

Detection Spectrophotometer at 210 nm* 

Injection 10 pL. 

time 4 times the retention time of glycine. 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities B, H and I. 

Relative retention With reference to glycine (retention 
time = about 5.5 min): impurity A = about 0.7; 


impurity B = about 0,75; impurity H = about 1.7; 
impurity 1 - about 2.0. 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurity A and glycine. 

Calculation of percentage contents: 

— for each impurity, use the concentration of glycine in 
reference solution (a); 

— for impurities B, H and 1, use the concentration of the 
corresponding impurity in reference solution (c)* 

Limits: 

— impurities B, H, I: for each impurity, maximum 
0,10 per cent; 

— unspecified impurities: for each impurity', maximum 
0,10 per cent; 

— total: maximum 0.2 per cent; 

— reporting threshold: 0*05 per cent. 

Ninhydrin-positive substances 

Amino acid analysis (2.2.56). For analysis, use Method l. 

The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2.46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A water R or a sample preparation buffer suitable for 
the apparatus used. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50.0 mL with 
solution A. 

Reference solution (a) Dilute 1 *0 mL of the test solution to 
100.0 mL with solution A. Dilute 2,0 mL of this solution to 
10,0 mL with solution A* 

Reference solution (b) Dissolve 30.0 mg of proline R in 
solution A and dilute to 100,0 mL with solution A. Dilute 
1,0 mL of the solution to 250.0 mL with solution A. 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (100 ppm NH4) R to 50.0 mL with solution A, Dilute 
1.0 mL of this solution to 100.0 mL with solution A. 

Reference solution (d) Dissolve 30 mg of isokudne R and 
30 mg of kudne R in solution A and dilute to 50.0 mL with 
solution A. Dilute 1.0 mL of the solution to 200,0 mL with 
solution A, 

Blank solution Solution A. 

Inject suitable, equal amounts of the test, blank and reference 
solutions (a), (b) and (d) into the amino acid analyser. Run a 
program suitable for the determination of physiological 
amino acids. 

System suitability Reference solution (d): 

— resolution: minimum 1.5 between the peaks due to 
isoleucine and kudne. 

Calculation of percentage contents : 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of glycine in reference solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of pro line in reference solution (b); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits: 

— any ninhydrin-positive substance: for each impurity, 
maximum 0.10 per cent; 

— total: maximum 1*0 per cent; 

— reporting threshold: 0,05 per cent. 
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Chlorides (2.4,4) 

Maximum 75 ppm. 

Dissolve 0,67 g in mater R and dilute to 15 mL with the 
same solvent. 

Ammonium 

Amino acid analysis (2,2,56) as described in the test for 
ninhydrin-positive substances with the following 
modifications. 

Injection Test solution* reference solution (c) and blank 
solution. 

Limit. 

— ammonium at 570 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) {0,02 per cent)* taking into account 
the peak due to ammonium in the chromatogram 
obtained with ihe blank solution. 

Heavy metals (2.4.8) 

Maximum 10 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2,2,32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 X for 2 h, 

S ul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 70,0 mg in 5 mL of anhydrous formic acid R, 

Add 50 mL of anhydrous acetic add R. Immediately after 
dissolution, titrate with 0,1 M perchloric acid, determining the 
end -p oin t poten tiometideal ly (2,2.20). 

1 mL of 0,1 M perchloric acid is equivalent to 7.51 mg of 

c 2 h 5 no 2 . 

IMPURITIES 

Specified impurities 8, H, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, C f 
D, E f F, G. 


H0 2 C. 


„COjH 


if^l 

N 


Aiw 

D. 1,3,5,7-tetraazatricyclo [3.3.1.1 3 ’ 7 ] decane, 

C0 2 H 

H ? N 

E. 3-aminopropanoic arid (p-alanine), 


n ^ .CCbH 
HjC ^ ^ 

F. 2-(me thy lamino) acetic arid (sarcosine), 
h nh 2 


ho 




co 2 h 


G. (2S)-2-amino-3-hydroxypropanoic arid (serine), 

HjN Y ^ 

O 

H, 2-[(2-amino3cetyl)amino]acetic acid (diglycme), 
o 


h 2 n 




tTr 


„co 2 h 


I. 2-[[2-[(2-aminoacetyl)amino]acetyl]amino]acetic acid 
{triglycine). 


PhEur 


Glycopyrronium Bromide 

(Ph, Eur. monograph 1783) 



A, 2,2 '■-iminodiacetic acid, 



B, piperazine-2,5-dione (glycine anhydride), 

a^,co 2 H 


C. 2-chloroacetic acid, 


C^HagBrNOj 398,3 51186-83-5 

Action and use 

Anticholinergic, 

Preparation 

Glycopyrronium Bromide Oral Solution 

PtiEt* _______ 

DEFINITION 

{3F5)-3-[(2S/?M2-Cydopentyl-2-hydroxy-2- 
phenylacctyl)oxy]-1,1 -dimethylpyrrolidinium bromide. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 
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Solubility 

Freely soluble in water* soluble in ethanol (96 per cent), very 
slightly soluble in methylene chloride. 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2.2.24). 
Comparison glycopyrronium bromide CRS. 

B. It gives reaction (a) of bromides (2.3,1). 

TESTS 
Solution S 

Dissolve 0.5 g in carbon dioxide-free watei' R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2./) and colourless (2.2.2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.05 mL of phenolphthaJein 
solution Rl. The solution is colourless. Not more than 
0.2 mL of 0.01 M sodium hydroxide is required to change the 
colour of the indicator to pink. Add 0.4 mL of 0.01 M 
hydrochloric acid and 0.05 mL of methyl red solution R. 

The solution is red or orange. 

Impurity N 

Liquid chromatography (2.2.29). 

Solution A Dissolve 3.2 g of sodium dihydrogen phosphate 
monohydrate R in 900 mL of water R, adjust to pH 6.5 with 
dilute sodium hydroxide solution R and dilute to 1000 mL with 
water R. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2.0 mg of glycopyrronium 
impurity N CRS in 10.0 mL of the mobile phase. 

Reference solution (h) Dilute 1.0 mL of reference solution (a) 
to 1 00.0 mL with the mobile phase. 

Reference solution (c) Dilute 1.0 mL of the test solution and 
5.0 mL of reference solution (a) to 25.0 mL with the mobile 
phase. 

Column'. 

— size: l ~ 0,25 m, 0 - 4.0 mm; 

— stationary phase : silica gel BC for chiral chromatography R 
(5 pm); 

— temperature: 30 C, 

Mobile phase acetonitrile Rl, solution A* methanol R2 
(10:40:50 VIVIV). 

Flow rate 1.0 mlVmin. 

Detection Spectrophotometer at 222 nm. 

Injection 10 pL of the test solution and reference solutions (b) 
and (c). 

ifun time 1.5 times the retention time of glycopyrronium. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity N, 

Relative retention With reference to glycopyrronium (retention 
time - about 30 min): impurity N = about 0.9. 

System suitability: 

— resolution : minimum 1.25 between the peaks due to 
impurity N and glycopyrronium in the chromatogram 
obtained with reference solution (c); 

— signal-ro-noise ratio: minimum 5 for the peak due to 
impurity' N in the chromatogram obtained with reference 
solution (b). 


Limit: 

— impuriy N: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) ( 0.2 per cent). 

Related substances 

Liquid chromatography (2.2,29). 

7Vr( solution Dissolve 50 mg of the substance to be examined 
in mobile phase A and dilute to 50.0 mL with mobile 
phase A. 

Reference solution ( 3 ) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1 .0 mL of this 
solution to 10.0 mL with mobile phase A, 

Reference solution (b) Dissolve 5 mg of glycopyrronium for peak 
identification CRS (containing impurities E and I) in 5.0 mL 
of mobile phase A, 

Reference solution (c) Dissolve 10 mg of bmzaldehyde R 
(impurity F) in mobile phase A and dilute to 10,0 mL with 
mobile phase A. Dilute 1 .0 mL of this solution and 1,0 mL 
of the test solution to 100.0 mL w r ith mobile phase A. 
Column: 

— rise: / = 0,15 m, 0 = 4,6 mm; 

— stationary phase: ociadecyhilyl silica gel for chromatography R 

(3 pm). 

Mobile phase: 

— mobile phase A: dissolve 0.25 g of sodium 
hepmnesidfonate R in 615 mL of a 1,63 g/L solution of 
anhydrous sodium sulfate /?; add 3 mL of a 5.15 g/L 
solution of sulfuric add R, 150 mL of methanol R2 and 
235 mL of acetonitrile Rt ; 

— mobile phase B: acetonitrile Rl ; 


Time 

Mobile ph*»e A 

Mobile phase B 

(min) 

(percent V/V> 

(percent V/V) 

0 - 20 

100 

0 

0 

0 

(N 

100 50 

0* 50 

30-45 

50 

so 


Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 215 nm. 

Injection 20 pL. 

Identification of impurities Use the chromatogram supplied 
with glycopyrronium for peak identification CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities E and I; use the 
chromatogram obtained with reference solution (c) to identify' 
the peak due to impurity F, 

Relative retention With reference to glycopyrronium (retention 
time = about 1 1 min): impurity' E = about 0.7; 
impurity' F = about 0,8; impurity I = about 2,3, 

System suitability: reference solution (c): 

— resolution: minimum 5.0 between the peaks due to 
impurity F and glycopyrronium. 

Limits: 

-— impurity /: not more chan 3 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0,3 per cent); 

— impurity E: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 0.2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) ( 0.10 per cent); 
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— total: not more than 5 rimes the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent); 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard the peak due to the bromide 
ion appearing dose to the peak due to the solvent. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1,000 g by drying in 
an oven at 105 °C for 3 h, 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,300 g in a mixture of 10 mL of anhydrous acetic 
acid R and 40 mL of acetic anhydride R> Titrate with 0,1 M 
perchloric add* determining the end-point potentiometrically 
(2.2.20). 

1 mL of 0 . / M perchloric add is equivalent to 39,83 mg of 
C^H^BrNO,. 

IMPURITIES 

Specified impurities: E, I, N. 

Other detectable impurities (the following substances would, if 
present at a suffident level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): B> C f 
D, F t G, H s % K, L, Mt O. 




H. methyl 2“Oxo-2-phenyIacetate, 
a 


and enantiomer 


1, (3/?5}-3- [ (2Sf?}-(2- (4-chlorophe ny 1) -2~cy clopenty 1-2- 
hy droxyacetyl) oxy] -1,1 -dimethylpyrro] idinium. 



J. (2/?5)~2’CydopenryL2-hydroxy-2-phenyl ace tic add, 



K. (2J?S)-2-cydopentyl-2-phenylacebc acid. 



B. oxophenylacetic acid (benzoylformic add). 


(X 


CO3H and enantiomer 
H OH 


C. {2RS)-2~hydroxy-2-phenyiaceric acid (mandehc add). 




and enantiomer 


L. methyl {2/?5)-2-cyclopenryl-2-hydroxy-2-phenyl ace rate, 



M + cydopentyiphenylmethanone, 


D. benzoic add, 

E, unknown structure, 



F, benzaldchyde, 




N. (3i?S)-3-[(2l?S)-(2-cydopentyl-2-hydroxy-2- 
phenylacetyOoxy]-1,1 -dim ethylpyrrol idinium. 



G. l-methyIpyrrolidin-3-yl 2-cydopentyI-2-hydroxy-2- 
phenyla cerate, 


O. 5-nitroisophtalic add. 


PhEw 
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Gonadorelin Acetate 

(Ph. Eur. monograph 0827) 


Trp - $«r - Tyr - Gty - Lou - Arg-Pro- Gly - NH* 
■ (H 3 C - COjH j 



C, 5 H 75 N, 7 01 3 ,xC 2 H 4 0 2 1 \ 82 (C^H 75 M l7 0, 3 ) 34973-08-5 

Action and use 

Gonadotropin-releasing hormone; treatment of prostate 
cancer, 

Ptifa. ___.__ 

DEFINITION 

Gonadorelin acetate is the acetate form of a hypothalamic 
peptide that stimulates the release of follicle-stimulating 
hormone and luteinising hormone from the pituitary gland. 

It contains not less than 95,0 per cent and not more than the 
equivalent of 102,0 per cent of the peptide 
calculated with reference to the anhydrous, acetic acid-free 
substance. It is obtained by chemical synthesis. 

CHARACTERS 

A white or slightly yellowish powder soluble in water and in 
a 1 per cent VtV solution of glacial acetic acid, sparingly 
soluble in methanol. 

IDENTIFICATION 

A, Examine the chromatograms obtained in the assay. 

The retention time and size of the principal peak in the 
chromatogram obtained with the test solution are 
approximately the same as those of the principal peak in the 
chromatogram obtained with reference solution (a). 

B, Examine by thin-layer chromatography (2.2.27), using a 
TLC silica gd G plate R. 

Use the test solution and reference solution (a) prepared 
under Assay. 

Apply to the plate 10 pL of each solution. Develop over a 
path of 15 cm using a mixture of 6 volumes of glacial acetic 
acid R y 14 volumes of water R y 45 volumes of methanol R and 
60 volumes of methylene chloride R, Allow the plate to dry in 
air for 5 min. At the bottom of a chromatographic tank, 
place an evaporating dish containing a mixture of 10 mL of a 
50 g/L solution of potassium permanganate R and 3 mL of 
hydrochloric acid R , dose the tank and allow' to stand. Place 
the dried plate in the tank and close the tank. Leave the plate 
in contact with the chlorine vapour for 2 min. Withdraw' the 
plate and place it in a current of cold air until the excess of 
chlorine is removed and an area of coating below the points 
of application no longer gives a blue colour with 0,05 mL of 
potassium iodide and starch solution R, Spray with potassium 
iodide and starch solution R. The principal spot in the 
chromatogram obtained with the test solution corresponds in 
position and size to the principal spot in the chromatogram 
obtained with reference solution (a), 

TESTS 

Appearance of solution 

A 10 g/L solution is dear (2,2./) and not more intensely 
coloured than reference solution Y ? (2.2.2, Method IT), 


Specific optical rotation (2,2,7) 

Dissolve 10,0 mg in 1.0 mL of a 1 per cent VTV solution of 
glacial acetic acid /?, The specific optical rotation is -66 to 
-54, calculated on the basis of the peptide content as 
determined in the assay. 

Absorbance (2,2,25) 

Dissolve 10,0 mg in water R and dilute to 100,0 mL with the 
same solvent. The absorbance, determined at the maximum 
at 278 nm, corrected to a 10 mg/100 mL solution on the 
basis of the peptide content determined in the assay, is 
0.55 to 0,61, 

Amino acids 

Examine by means of an amino-acid analyser. Standardise 
the apparatus with a mixture containing equimolar amounts 
of ammonia, glycine and the L-form of the following amino 
acids: 

lysine threonine alanine leucine 

histidine serine valine tyrosine 

arginine glutamic add methionine phenylalanine 

aspartic add proline isoleucine 

together with half the equimolar amount of L-cystine, For the 
validation of the method, an appropriate internal standard, 
such as dl -mrleucine R> is used. 

Test solution Place 1,0 mg of the substance to be examined in 
a rigorously cleaned hard-glass tube 100 mm long and 6 mm 
in internal diameter. Add a suitable amount of a 
50 per cent VTV solution of hydrochloric acid /?, Immerse the 
tube in a freezing mixture at -5 “C, reduce the pressure to 
below 133 Pa and seal. Heat at 110 X to 115 "C for 16 h. 
Cool, open the tube, transfer the contents to a 10 mL flask 
with the aid of five quantities, each of 0,2 mL, of water R 
and evaporate to dryness over potassium hydroxide R under 
reduced pressure. Take up the residue in water R and 
evaporate to dryness over potassium hydroxide R under 
reduced pressure; repeat these operations once. Take up the 
residue in a buffer solution suitable for the amino-acid 
analyser used and dilute to a suitable volume with the same 
buffer solution. Apply a suitable volume to the amino-acid 
analyser. 

Express the content of each amino acid in moles. Calculate 
the relative proportions of the amino acids, taking one-eighth 
of the sum of the number of moles of histidine, glutamic 
add, leucine, praline, glycine, tyrosine and arginine as equal 
to one. The values fall within the following limits: serine 
0.7 to 1.05; glutamic acid 0,95 to 1.05; proline 0.95 to L05; 
glycine 1,9 to 2,1; leucine 0.9 to LI; tyrosine 0.7 to 1.05; 
histidine 0.95 to 1.05 and arginine 0,95 to 1.05. Lysine and 
isoleucine are absent; not more than traces of other amino 
adds are present, with the exception of tryptophan. 

Related substances 

Examine by liquid chromatography (2.2.29) as described 
under Assay. 

Inject 20 pL of reference solution (b). Adjust the sensitivity 
of the system so that the height of the principal peak in the 
chromatogram obtained is at least 50 per cent of the full 
scale of the recorder. 

Inject 20 pL of the test solution. Continue the 
chromatography for twice the retention time of gonadorelin. 
In the chromatogram obtained with the test solution: the area 
of any peak apart from the principal peak, is not greater than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (2 per cent); the sum of 
the areas of the peaks, apart from the principal peak, is not 
greater than 5 times the area of the principal peak in the 
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chromatograin obtained with reference solution (b) 

(5 per cent). Disregard any peak with an area less than 
0.05 times that of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Acetic acid (2.5J4) 

4.0 per cent to 7*5 per cent. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10.0 mL with 
the same mixture of solvents. 

Water (2.5.12) 

Not more than 7.0 per cent, determined on 0.200 g by the 
semi-micro determination of water. 

Bacterial endotoxins ( 2.6.14) 

Less than 70 lU/mg* if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Examine by liquid chromatography (2.2.29). 

Test solution Dissolve 5.0 mg of the substance to be examined 
in water R and dilute to 10*0 mL with the same solvent. 
Reference solution (a) Dissolve the contents of a vial of 
gonadordin CRS in timer R to obtain a concentration of 
0.5 mg/mL, 

Reference solution (b) Dilute 1 *0 mL of the test solution to 
1 00.0 mL with water R. 

Reference solution (c) Dissolve 2.5 mg of the substance to be 
examined in 1 mL of 0.1 M hydrochloric acid and heat in a 
water-bath at 65 C for 4 h, Add 1 mL of 0.1 M sodium 
hydroxide and dilute to 5.0 mL with water R. 

The chromatographic procedure may be carried out using: 
a stainless steel column 0.12 m long and 4.0 mm in 
internal diameter packed with octadecylsilyl silica gel for 
chromatography R (5 pm), 

— as mobile phase at a flow rate of L5 mLmin a mixture of 
] 3 volumes of acetonitrile R and 87 volumes of a 

1.18 per cent ViV solution of phosphoric acid R (adjusted 
to pH 2.3 with triethylamine R) y 

— as detector a spectrophotometer set at 215 nm. 

Inject 20 pL of reference solution (c)* The test is not valid 
unless the resolution between the first and second peaks is at 
least 2.0* 

Inject 20 pL of the test solution and 20 pL of reference 
solution (a)* 

Calculate the content of gonadorelin (C 5 SH 75 N 17 O 13 ) from 
the peak areas in the chromatograms obtained with the test 
solution and reference solution (a) and the declared content 
of C 53 H 75 NJ 7 Q 13 in gonadorelin CRS. 

STORAGE 

Store in an airtight container, protected from light at a 
temperature of 2 C to 8 C. If the substance is sterile* store 
in a sterile, airtight, tamper-proof container. 

LABELLING 

The label states the mass of peptide in the container. 

_________ PhEur 


Goserelin 

(Ph. Eur. monograph 1636) 



°y NHj 

, , O | 

H |-Hts-Tfp‘Ser - Tyr - O-Ser - Leu ~ Arg Pro- ^ 

O 


C 59 H^N ]g O u 1269 65807-023 

Action and use 

Gonadotropin-releasing hormone, gonadorelin analogue; 
treatment of prostate cancer. 

Preparation 

Goserelin Implants 

PhEtg ___ 

DEFINITION 

1 -C arba m oyl -2 - [5 -oxo-L-pro lyl -l-1i i sti dy l-L- tryptophy I -L-sery 1- 
L-cyrosyl-0-( 1,1 -dimethvlethyl)-i>seiyLL-leucyLL-arginyl-i.- 
prolyl] hydrazine* 

Synthetic nonapeptide analogue of the hypothalamic 
decapeptide gonadorelin. It is obtained by chemical synthesis 
and is available as an acetate. 

Content 

94,5 per cent to 103,0 per cent of the peptide 
(anhydrous and acetic acid-free substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Soluble in water, freely soluble in glacial acetic acid. 

It dissolves in dilute solutions of mineral adds and alkali 
hydroxides. 

IDENTIFICATION 

Carry out either tests A and B or tests B and C. 

A. Nuclear magnetic resonance spectrometry (2.2.64). 
Preparation 13 mg/mL solution in 0.2 M deuterated sodium 
phosphate buffer solution pH 5.0 R containing 20 pg/mL of 
deuterated sodium trimethyhilylprapionate R. 

Comparison 13 mg/mL solution of goserelin far NMR 
identification CRS in 0.2 M deuterated sodium phosphate buffer 
solution pH 5,0 R containing 20 pg/mL of deuterated sodium 
tnmethylsilylpropianate R (dissolve the concents of a vial of 
goserelin for NMR identification CRS in this solvent to obtain 
the desired concentration). 

Operating conditions: 

— field strength: minimum 300 MHz; 

— temperature: 25 

Results Examine the ’H NMR spectrum from 0 ppm to 
9 ppm; the l H NMR spectrum obtained is qualitatively 
similar to the 1 H NMR spectrum obtained with goserelin for 
NMR identification CRS * 

B. Examine the chromatograms obtained in the assay. 

Residts The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

C. Amino add analysis (2,2.56). Method 1 for hydrolysis and 
method 1 for analysis arc suitable. 
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Express the content of each amino add in motes. Calculate 
the relative proportions of the amino adds taking 1/6 of the 
stun of the number of moles of glutamic arid* histidine* 
tyrosine, leucine, arginine, proline as equal to 1. The values 
fall within the following limits: glutamic add, histidine, 
tyrosine, leucine, arginine and pro line 0,9 to LI; serine 
1*6 to 2.2* Not more than traces of other amino acids are 
present, with the exception of tryptophan* 

TESTS 

Specific optical rotation (2.2.7) 

-56 to -52 (anhydrous and acetic acid-free substance). 
Dissolve the substance to be examined in water R to obtain a 
concentration of 2 mg/mL. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve the substance to be examined in water R 
to obtain a concentration of 1,0 mg'mL* 

Reference solution (a) Dissolve the contents of a vial of 
goserelin CRS in water R to obtain a concentration of 
1*0 mg/mL 

Reference solution (b) Dilute 1 .0 mL of the test solution to 
100 mL with water R. 

Reference solution (c) Dilute 1 *0 mL of the tear solution to 
10,0 mL with water R. 

Resolution solution (a) Dissolve the contents of a vial of 4-0- 
Ser-goserelin CRS in water R to obtain a concentration of 
0.1 mg/mL. Mix equal volumes of this solution and reference 
solution (c). 

Resolution solution (b) Dissolve the contents of a vial of 
goserelin validation mixture CRS in 1.0 mL of water R. 

Column : 

— size. I - 0.15 m } 0 = 4.6 mm; 

— stationary? phase: oaadecykilyl amorphous orgarmilica 
polymer R (3*5 pm) with a pore size of 12,5 nm; 

—- temperature: 50-55 °C. 

Mobile phase trifluoroacetic add R, acetonitrile for 
chromatography /?* water R (0.05:20:80 ViViV). 

Flow rate 0 .7-1,2 mL/min* 

Detection Spectrophotometer at 220 nm. 

Injection 10 gL of the test solution, reference solution (b) and 
resolution solutions (a) and (b). 

Run time 90 min* 

Relative retention With reference to goserelin: 
impurity A - about 0*67; impurity C = about 0*78; 
impurity B = about 0.79; impurity D = about 0,85; 
impurity E = about 0*89; impurity F = about 0*92; 
impurity G = about 0.94; impurity H = about 0*98; 
impurity l = about 1.43; impurity J - about 1 .53; 
impurity K = about 1.67; impurity L = about L77* 

System suitability : 

— retention time: goserelin = 40 min to 50 min in the 
chromatogram obtained with resolution solution (b); 
adjust the flow rate of the mobile phase if necessary; 
if adjusting the flow rate docs not result in a correct 
retention time of the principal peak, change the 
proportion of acetonitrile in the mobile phase to obtain 
the requested retention time for goserelin; 

— resolution: minimum 7*0 between the peaks due to 
impurity- A and goserelin in die chromatogram obtained 
with resolution solution (a); 

— symmetry factor. 0*8 to 2.5 for die peaks due to impurity A 
and goserelin in the chromatogram obtained with 
resolution solution (a); 


— the chromatogram obtained with resolution solution (b) is 
similar to the chromatogram supplied with goserelin 
validation mixture CRS ; 2 peaks eluting prior to the 
principal peak and corresponding to impurities E and G 
are clearly visible* 

limes: 

— impurity E: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(L0 per cent); 

— any other impurity: for each impurity, not more than 
0*5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

- total: not more than 2,5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (2.5 per cent); 

— disregard limit: 0.05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Acetic add (2.5*24) 

4.5 per cent to 15.0 per cent. 

Test solution Dissolve 10*0 mg of the substance to be 
examined in a mixture of 5 volumes of mobile phase B and 
95 volumes of mobile phase A and dilute to 10*0 mL with 
the same mixture of mobile phases. 

Water (25*22) 

Maximum 10*0 per cent. 

Bacterial endotoxins ( 2.6.14) 

Less than 16 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution and reference solution (a)* 

Run time 60 mm. 

Calculate the content of goserelin (C 5 gH S 4 N m O| 4 ) taking 
into account the assigned content of in 

goserelin CRS * 

STORAGE 

In an airtight container* protected from light, at a 
temperature of 2 °C to 8 °C. 

LABELLING 

The label states: 

— the mass of peptide in the container; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations* 

IMPURITIES 

Specified impurities: A, B, C, D, E, F, G, H, I, J, K, L. 

f\ H c P*** O NHj 

Lm Y 

A O | ,NH 

H His ^ Jrp - D-Ser * Tyr *o -$er - Leu ^ Arg Pro ^ 

O 

A. [4-o-serine] goserelin, 
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. T 


CH» 

CH a 




H jpHie - Trp-5#r - Tyr - L-Ser - Leu - Arg ■ Pro ■ Jj ' 
O 

B. [ 6-1D* (1,1 -dimethylethyl)-L-serine] ] goserelin, 
.0 






°^ NH ^ 

H jp His - Trp-Ser - Tyr ■ o-Ser - Lou - Arg-OPro - JJ 
0 


C. [9-D-proline]go&erelin, 

r° 

NH 


°Y NHl 

0\ , NH 

H jpHiB-Trp-Sef-Tyr-D-Ser-Leu'Ajg-Jj 

O 


D. des-9-L-prolme-goserelin, 

o 




u r y 


CHj 


H ipHls'Tfp-Ser-Tvr-D-Ser'Leu-Afg-Pro -N 
O 

E. goserdin-C l -8)-pepndyl-L-prolinohydrazidc, 
o 


.nh 2 


m 




OysHHi 

- , ^MH 

H |^K«Tfp-Sef -l>Tyr - D-Ser ■ Leu - Arg * Pro - N 

0 


Fp f5-i>tyrosme]gosereHnj 

f 

NH 


Yf- 


CH 3 

ch 3 


O^NH z 


H jp D-Hs * Trp - Ser - Tyr - D-Ser - Leu - Arg - Pro - N ^ 
O 

G. [2-i>histidine]goserelin, 

0 


T 


CH* 

CHj 


H |-Hls'Trp-Sef- Tyr-O-Ser Leu-Arg Pra-N 
O 

H. [I-(5H3xo-D-proline)]goscrelm, 

p 


„NH 


NH 2 


NH 


H 3 C 




CHj 

CHj 


O NH 

I 

NH 


H jp His - Trp - Ser - Tyr - D-Ser - Leu-Arg - pro * Pro - Pro 
O 


L cndo-Sa^bnii-L-praline-goserclin, 



K. [4-(0-acetyl“L-serine)]goserdin, 
P 

CH* 


h 3 cl / 13 


O^NH, 


H jp His - Trp - Ser - Tyf * D-Ser *D*Leu- Arg - Pro 
O 

L, [7-r>Ieucine]goserdin. 


PhEtg 


Gramicidin 

(Ph. Eur , monograph 0907} 



Gramicidin 

X 

Y 

Mol. formula 

M. 

A1 

L-VaJ 

t-Trp 

C«Hi4gNjnOi7 

1682 

A 2 

i-tta 

L-Trp 

CiooHioNap^ 

1896 

B1 

L-Vtl 

iPha 

CfiTHijgNiflOu 

1843 

ct 

L-W 

t-Tyr 


1859 

C2 

t'lle 

L-Tyr 

CaiH M |N|iiP 1B 

1873 


Action and use 

Polypeptide antibacterial. 

pfiEur, _____ 

DEFINITION 

Gramicidin consists of a family of antimicrobial linear 
polypeptides, usually obtained by extraction from tyrothridn, 
the complex isolated from the fermentation broth of 
BrevibactUus brevis Dubos. The main component is 
gramicidin Al, together with gramicidins A2, BI 3 Cl and C2 
in particular. 

Content 

Minimum 900 IU/mg (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder, slightly 
hygroscopic. 

Solubility 

Practically insoluble in water, soluble in methanol, sparingly 
soluble in alcohol. 

mp 

About 230 C 
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IDENTIFICATION 

First identification A a C 
Second identification A, & 

A. Dissolve 0*100 g in alcohol R and dilute to 100.0 mL with 
the same solvent. Dilute 5.0 mL of this solution to 100,0 mL 
with alcohol R . Examined between 240 nm and 320 nm 
(2.2*25), the solution shows 2 absorption maxima, at 282 nm 
and 290 nm, a shoulder at about 275 nm and an absorption 
minimum at 247 nm. The specific absorbance at the 
maximum at 282 nm is 105 to 125. 

B. Thin-layer chromatography (2*2*27), 

Test solution Dissolve 5 mg of the substance to be examined 
in 6.0 mL of alcohol R. 

Reference solution (a) Dissolve 5 mg of gramicidin CRS in 
6.0 mL of alcohol R. 

Reference solution (b) Dissolve 5 mg of tyrothrkin CRS in 
6.0 mL of alcohol R. 

Plate TLC silica gel plate R. 

Mobile phase methanol ft butanol ft water ft glacial acetic 
add ft butyl acetate R (3:9:15:24:49 ViVlViVlV). 

Application 1 jjL, 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Dip the plate into dmethylaminobenzaldehyde 
solution ft?. Heat at 90 X until the spots appear, 

System suitability The chromatogram obtained with reference 
solution (b) shews 2 dearly separated spots or 2 clearly 
separated groups of spots. 

Resubs The principal spot or group of principal spots in the 
chromatogram obtained with the test solution is similar in 
position, colour and size to the principal spot or group of 
principal spots in the chromatogram obtained with reference 
solution (a) and to the spot or group of spots with the 
highest R f value in the chromatogram obtained with 
reference solution (b)* 

C. Examine the chromatograms obtained in the test for 
composition. 

Results The 3 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
3 principal peaks in the chromatogram obtained with 
reference solution (a)* 

TESTS 

Composition 

Liquid chromatography (2*2*29): use the normalisation 
procedure. 

Test solution Dissolve 25 mg of the substance to be examined 
in 10 mL of methanol R and dilute to 25 mL with the mobile 
phase* 

Reference solution (a) Dissolve 25 mg of gramicidin CRS in 
10 mL of methanol R and dilute to 25 mL with the mobile 
phase. 

Reference solution (b) Dilute 1 .0 mL of reference solution (a) 
to 50,0 mL with the mobile phase* Dilute 1,0 mL of this 
solution to 10.0 mL with the mobile phase* 

Column: 

— size\ I = 0*25 m, 0 = 4.6 mm, 

— stationary* phase: base-deactivated end-capped ocmdecylsifyl 
silica gel for chromatography R (5 |im ) 3 

— temperature: 50 °C* 

Mobile phase water ft methanol R (29:71 ViV) t 
Flow rate 1 .0 mL/min, 


Detection Spectrophotometer at 282 nm. 

Injection 20 pL. 

Run time 2.5 times the retention time of gramicidin Al, 
Relative retention With reference to gramiddin Al (retention 
time = about 22 min): gramiddin Cl = about 0.7; 
gramiddin C 2 = about 0 , 8 ; gramicidin A2 = about ! *2; 
gramiddin B1 = about L9. 

System suitability: reference solution (a): 

-— resolution : minimum ! ,5 between the peaks due to 
gramiddin Al and gramicidin A 2 , 

— the chromatogram obtained is concordant with the 
chromatogram supplied with gramicidin CRS . 

Composition: 

-— sum of the contents of gramicidins Al t A 2, B1 , Cl and C2 : 
minimum 95.0 per cent, 

— ratio of the content of gramicidin A l to the sum of the contents 
of gramicidins Al, A2 , Bl t Cl and C2\ minimum 

60*0 per cent, 

— disregard limit: the area of the peak due to gramiddin Al 
in the chromatogram obtained with reference solution (b)* 

Related substances 

Liquid chromatography (2.2*29) as described in the test for 
composition* 

Limit: 

-— any impurity, maximum 2*0 per cent and not more than 
1 peak is more than 1.0 per cent; disregard the peaks due 
to gramiddins Al, A2, BI, Cl and 02, 

Loss on drying (2*2*22) 

Maximum 3.0 per cent, determined on 1 .000 g by drying 
over diphosphorus pentoxide ft al 60 X at a pressure not 
exceeding QA kPa for 3 h* 

Sul fated ash (Z4J4) 

Maximum 1 .0 per cent, determined on 1*0 g. 

ASSAY 

Carry out the microbiological assay of antibiotics (2.7.2), 
using the turbi dime trie method. Use gramicidin CRS as the 
reference substance. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 


o 

X1 - Gly * l-A la - X4 - t-Ala - i>Val - l- Val - o-Vat - L-Trp - 


H 

X10 

ID 

-X11- 

s 

o-Leu - L-Trp - CH.au - 

L-Trp^N 

U H 


Impurity 

XI 

X4 

X10 

XII 

R 

A 

L *Val 

Met 

o-Leu 

L-Trp 

OH 

e 

L-Val 

D-Leu 

o-Leu 

L-Trp 

CJVOH 

C 

L-ile 

o-Lev 

o-Leu 

L-Phe 

OH 

D 

L-Val 

o-Leu 

Mel 

L-Tyr 

OH 

E 

L~ite 

o-Leu 

□-Leu 

L-Trp 

CHrOH 


A* [4-methionine] gramiddin Al, 

B. gramicidin Al 3-hydroxvpropyl, 

C. gramiddin B2, 

D. [10-methiomne]gramicidin Cl, 

E* gramicidin A2 3-hydroxypropyl* 

_____ PhEur 
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Granisetron Hydrochloride 

(Ph. Eur. monograph 1695) 



C 1 B H a 5 CIN 4 0 348.9 107007-99-8 

Action and use 

Serotonin 5HT* receptor antagonist; treatment of nausea and 
vomiting. 

PhE* _ 

DEFINITION 

1 -Methyl- N- [{l R)3 r i55)-9-methyl“9-azabicydo[3.3 .1 ]non-3- 
y 1] -1 //-indazol e- 3-carboxamide hydrochloride. 

Content 

97,0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water, sparingly soluble in methylene 
chloride, slightly soluble in methanol, 

IDENTIFICATION 

A, Infrared absorption spectrophotometry (2, 2.24), 

Comparison granisetron hydrochloride CHS. 

B* It gives reaction (a) of chlorides (2, 3.1). 

TESTS 
Solution S 

Dissolve 0.2 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2,2, /) and colourless (2.2. 2, Method IF). 
pH (2,2,2) 

4.0 to 6.5 for solution $, 

Impurity E 

Thin-layer chromatography (2.2,27), 

Solvent mixture water R, acetonitrile R (20:80 V/V), 

Test solution Dissolve 0.25 g of the substance to be examined 
in the solvent mixture and dilute to 5 mL with the solvent 
mixture. 

Reference solution Dissolve 5.0 mg of granisetron 

impurity E CRS in the solvent mixture and dilute to 20.0 mL 

with the solvent mixture. 

Plate TLC silica gel F 2 ^ plate R. 

Mobile phase concentrated ammonia R-, 2-propanol /?, ethyl 
acetate R (6.5:30:50 VlVtV)* 

Application 2 pL, 

Development Over half of the plate. 

Drying In air. 

Detection Expose to iodine vapour for 30 min. 

Limit. 

— impurity E: any spot due to impurity E is not more 
intense than the principal spot in the chromatogram 
obtained with the reference solution (0.5 per cent). 


Related substances 

Liquid chromatography ( 2 , 2 , 29 ). Cany out the test protected 
from light . 

Test solution Dissolve 50,0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
50,0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 20.0 ml with the mobile phase. 

Reference solution (b) Transfer 2 mL of the test solution to a 
colourless glass vial, stopper and expose the solution either to 
sunlight for 4 h or under a UV lamp for 16 h (partial 
degradation of granisetron to impurity C). A degradation of 
ar least about 0.3 per cent of granisetron to impurity C must 
be obtained as shown by appearance of a corresponding peak 
in the chromatogram. If not, expose the solution once again 
to sunlight or under a UV lamp. 

Reference solution (c) Dissolve 50.0 mg of granisetron 
hydrochloride CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. 

Reference solution (d) Dissolve the contents of a vial of 
granisetron impurity A CRS in 1 mL of the mobile phase. 
Reference solution (e) Dissolve the contents of a vial of 
granisetron impurity B CRS in 1 mL of the mobile phase. 
Column: 

— size: 1 - 0.25 m ? 0 - 4*6 mm; 

— stationary 9 phase: spherical base-deactivated end-capped 
octadccylsilyl silica gel for chromatography R (5 pm); 

— temperature: 40 C. 

Mobile phase Dilute 1 .6 mL of phosphoric acid R to 800 mL 
with water R, add 200 mL of acetonitrile R and mix. 

Add 1,0 mL of hexylamine R and mix. Adjust to 

pH 7.5 + 0,05 with freshly distilled methylamim R (about 

4 mL), 

Flow rate 1.5 mL'min, 

Detection Spectrophotometer at 305 nm. 

Injection 10 pL of the test solution and reference 
solutions (a), (b), (d) and (e). 

Run time Twice the retention time of granisetron. 

Relative retention With reference to granisetron (retention 
time = about 7 min): impurity D = about 0.4; 
impurity B = about 0.5; impurity A = about 0.7; 
impurity C = about 0 * 8 . 

System suitability: 

— resolution: minimum 3.5 between the peaks due to 
impurity C and granisetron in the chromatogram 
obtained with reference solution (b); 

— symmetry factor maximum 2,0 for the peak due to 
granisetron. 

Limits: 

— correction factor for the calculation of content, multiply the 
peak area of impurity B by 1.7; 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— impurity C: not more than 0,4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.2 per cent); 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) ( 1*0 per cent); 

— impurity D: not more titan 0,2 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) ( 0.1 per cent); 
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— atty other impurity, for each impurity, not more than 
0,2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,1 per cent); 

— total : not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent); 

— disregard limits 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent); disregard any peak due to the blank. 

Loss on drying (2,2,22) 

Maximum 0,5 per cent, determined on J .000 g by drying in 
an oven at 105 °C for 4 h. 

Sulfa ted ash (2 A. 14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (e). 

Calculate the percentage content of CtgH^ClN jO using the 
declared content of granisetron hydrochloride CRS , 

IMPURITIES 

Specified impurities A, B, C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): F, G, 

H,L 


H 

A. 2-methyl-A-[( 1 f?,3r,5S)-9-methyl-^-azabicyclo [3.3,1 ] non- 
3-yS] -2//-indazole-3 -car bo xa m i de, 


R 



H 


B. R = H, R' = CH 3 : N-[(iR,3r,5S}-9-niethyl-9- 
azabkydo[3,3.1 ]non-3-yl]-l//-indazole-3-carboxamide, 

C. R = CH 3> R' = H: JV- [ (1J?, 3 r, 5 5) -9-azabicydo [3.3.1]non- 
3-yl]-1 -methyl- 1/Findazole-3-carboxamidc, 


R 



D. R = CHj: LmethyM//-indazole-3-carboxylic acid, 
H. R - H: l//-indazole-3-car boxy lie acid, 


H 

H 

E. (1R, 3r,5S)-9-methyl-9-azabicyclo[3.3.1 ]nonan-3-amine, 



F 1 -methyl- N ((1 i?, 3s, 5S)-9-methy 1-9-azabicy c I o [ 3.3.1 ] no n- 
3-y 1] -1 H- indazole- 3 -carboxamide (ej^granisetron), 



G, 2-methyl-2//-mdazole-3-carboxylic acid, 

HjC CHj 

6Wo 

I. I -m ethyl-1 H-md azol c- 3 -carboxy li c anhydri de. 

___ _ __ _ _ _ PhEur 


Griseofulvin 

(Ph. Eur. monograph 0182) 



C, 7 H 17 CIQ 6 352,8 126-07-8 

Action and use 

Antifungal. 

Preparation 

Griseofulvin Tablets 

FtiEir ______ 

DEFINITION 

(1 '5*3-6 1 ' J?}-7-Chloro- 2',4,6- tr imeth oxy-6 f - 
methvlspiro [benzofuran-2(3J L /), T- [2| cyclohexene]-3,4 '-dione. 
Substance produced by the growth of certain strains of 
PenieiUium griseofidvum or obtained by any other means. 

Content 

97.0 per cent to 102.0 per cent (dried substance). 

PRODUCTION 

The method of manufacture is validated to demonstrate that 
the product if tested would comply with the following test. 

Abnormal toxicity 

To each of 5 healthy mice, each weighing 17-22 g, 
administer orally a suspension of 0.1 g of the substance to be 
examined in 0,5-1 mL of water R . None of the mice dies 
within 48 h. 
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Guaiacol 1-1151 


CHARACTERS 

Appearance 

White or yellowish-white * mierofine powder, the particles of 
which generally have a maximum dimension of up to 5 pm, 
although larger particles that may exceed 30 pm may 
occasionally be present. 

Solubility' 

Practically insoluble in water, freely soluble in 
dimethylformamide and in tetrachloroethane, slightly soluble 
in anhydrous ethanol and in methanol. 

mp 

About 220 °C. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison griseofulvin CHS. 

B, Dissolve about 5 mg in 1 mL of sulfuric acid R and add 
about 5 mg of powdered potassium dichromate R. A dark red 
colour develops, 

TESTS 

Appearance of solution 

The solution is clear (2.2. /) and not more intensely coloured 
than reference solution V 4 ( 2 . 2 . 2 , Method II). 

Dissolve 0,75 g in dimethylfomiamide R and dilute to 10 mL 
with the same solvent. 

Acidity 

Suspend 0.25 g in 20 mL of ethanol (96 per cent) R and add 
0.1 mL of phcmlphthakm solution R, Not more than L0 mL 
of 0, 02 M sodium hydroxide is required to change the colour 
of the indicator. 

Specific optical rotation (2.2.7) 

+ 354 to + 364 (dried substance). 

Dissolve 0.250 g in dimethylformamide R and dilute to 
25,0 mL with the same solvent. 

Related substances 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 0*2 g of 
diphenylanihracene R in acetone R and dilute to 100,0 mL 
with the same solvent. 

Test solution (a) Dissolve 0*10 g of the substance to be 
examined in acetone R and dilute to 10,0 mL with the same 
solvent. 

Test solution (b) Dissolve 0,10 g of the substance to be 
examined in acetone R > add 1 .0 mL of the internal standard 
solution and dilute to 10,0 mL with acetone R. 

Reference solution Dissolve 5.0 mg of griseofulvin CRS in 
acetone R, add 1.0 mL of the internal standard solution and 
dilute to 10.0 mL with acetone R . 

Column: 

— material: glass; 

— size: t ~ 1 m, 0 - 4 mm; 

— stationary phase', diatomaceous earth for gas 
chromatography R impregnated with 1 per cent m/m of 
poly[(cyanopropyl) (methyl)Jf (phenyl) (methyl)Jsiloxane R. 

Carrier gas nitrogen for chromatography R. 

Fbw rate 50*60 mUmtn, 

Temperature: 

— column : 250 C; 

— injection porn 270 C; 

— detector. 300 C, 

Detection Flame ionisation. 

time 3 times the retention time of griseofulvin. 


Relative retention With reference to griseofulvin (retention 
time = about II min): dechloro-griseofulvin - about 0 . 6 ; 
dehvdrogriseofulvin = about 1.4. 

Calculate the ratio (i?) of the area of the peak due to 
griseofulvin to the area of the peak due to the internal 
standard in the chromatogram obtained with the reference 
solution. 

Limits: 

— dechloro-griseofulvin: calculate the ratio of the area of the 
peak due to dechloro-griseofulvin to the area of the peak 
due to the internal standard in the chromato^am 
obtained with test solution (b): this ratio is not greater 
than 0,6 R (3*0 per cent); 

— dehydrogriseoftdvin: calculate the ratio of the area of the 
peak due to dehvdrogriseofulvin to the area of the peak 
due to the internal standard in the chromatogram 
obtained with test solution (b): this ratio is not greater 
than 0,15 R (0.75 per cent). 

Substances soluble in light petroleum 

Maximum 0.2 per cent. 

Shake 1 .0 g with 20 mL of light petroleum R. Boil under a 
reflux condenser for 10 min. Cool, filter and wash with 
3 quantities, each of 15 mL, of light petroleum R , Combine 
the filtrate and washings, evaporate to dryness on a water- 
bath and dry at 100-105 C for 1 h. The residue weighs not 
more than 2 mg. 

Loss on drying (2.2.32) 

Maximum 1.0 per cent, determined on 1,00 g by drying in 
an oven at 105 C* 

Sul fated ash (2.4.14) 

Maximum 0*2 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 80*0 mg in anhydrous ethanol R and dilute to 
200.0 mL with the same solvent. Dilute 2.0 mL of this 
solution to 100,0 mL with anhydrous ethanol R. Measure the 
absorbance (2.2,25) at the absorption maximum at 291 nm. 
Calculate the content of C| 7 H| 7 CI0 6j taking the specific 
absorbance to be 686 . 

_____ Ph&r 


Guaiacol 

(Ph. Bur , monograph 1978) 



C 7 H a G 2 124,1 90-05-1 

PbEt*„ ____ 

DEFINITION 

2-Methoxyphenol. 

Content 

97.0 per cent to 102.0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

Crystalline mass or colourless or yellowish liquid, 
hygroscopic. 
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Solubility 

Sparingly soluble in water, very soluble in methylene 
chloride, freely soluble in ethanol {96 per cent)* 

mp 

About 28 °C. 

IDENTIFICATION 

First identification A 
Second identification B 

A. Infrared absorption spectrophotometry {2.2,24). 

Comparison guaiacoi CRS. 

B. Thin-layer chromatography {2,2.27). 

Test solution Dissolve 0.5 g of the substance to be examined 
in methanol if and dilute to 25 mL with the same solvent* 
Reference solution Dissolve 0.5 g of guaiacoi CRS in methanol R 
and dilute to 25 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase anhydrous acetic acid J?, methanol R> toluene R 
(6:14:80 V/VfV). 

Application 5 pL, 

Development Over 2/3 of the plate* 

Drying In air. 

Detection Spray with ferric chloride solution Rl. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

TESTS 
Solution S 

Dissolve l .00 g in ethanol (96 per cent) R and dilute to 
10.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear {2.2.1) and not more intensely coloured 
than reference solution BY 6 {2.2.2, Method I). 

Acidity or alkalinity 

To 5.0 mL of solution S, add 10 mL of carbon dioxide-free 
water R and 0 .1 mL of methyl red mixed solution R< Not more 
than 0.05 mL of 0 .1 M hydrochloric add or 0.1 M sodium 
hydroxide is required to change the colour of the indicator. 

Impurity A 

Liquid chromato^aphy (2,2.29). 

Solvent mixture phosphoric add R, water R, methanol R 
(1:499:500 VfViV). 

Test solution (a) Dissolve 1 .0 g of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Test solution (b) Dissolve 20.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1 *0 mL of this 
solution to 20.0 mL with the solvent mixture. 

Reference solution (b) Dissolve 0*20 g of pyrocatechol R 
(impurity A) and 0.20 g of phenol R (impurity B) in the 
solvent mixture and dilute to 100 mL with the solvent 
mixture. Dilute 1 mL of this solution to 10 mL with the 
solvent mixture. 

Reference solution (c) Dissolve 20*0 mg of guaiacoi CRS in the 
solvent mixture and dilute to 100*0 mL with die solvent 


Column: 

— size: l = 0.15 m, 0 = 4.6 mm; 

— stationary phase : octadecylsiiyl silica gel for chromatography R 
(5 pm)* 

Mobile phase: 

— mobile phase A: phosphoric add R, methanol R, water R 
{1:150:849 VMV)-, 

— mobile phase B: methanol R\ 


Time 

Mobile ph«e A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

CO 

M 

o 

100 

0 

28 - 30 

100 * 35 

0*65 

30-40 

35 

65 


Flow rate 1 mL/min* 

Detection Spectrophotometer at 270 om. 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Retention time Guaiacoi = about 20 min. 

System suitability: reference solution (b): 

— resolution: minimum 5.0 between the peaks due to 
impurities A (1 st peak) and B ( 2 nd peak). 

Limit: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution {a) 
(0.05 per cent). 

Related substances 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Test solution Dissolve 1.00 g of the substance to be examined 
in acetonitrile R and dilute to 10.0 mL with the same solvent* 
Reference solution (a) Dissolve 0.20 g of phenol R (impurity B) 
and 0.40 g of methyl benzoate R (impurity E) in acetonitrile R 
and dilute to 50 mL with the same solvent. Dilute 1 mL of 
this solution to 20 mL with acetonitrile R. 

Reference solution (b) Dilute 0.5 mL of the test solution to 
1 00,0 mL with acetonitrile R. Dilute 1 .0 mL of this solution 
to 10.0 mL with acetonitrile R. 

Reference solution (c) Dissolve 10 mg of veratmle R 
(impurity C) in acetonitrile R and dilute to 10 mL with the 
same solvent. 

Column: 

— material : fused silica; 

— size : / = 25 m, 0 = 0*53 mm; 

— Stationary phase: 

poly(cyanopwpyt) (7) (phenyl) (7) (methyl) (86)sdoxane R 
(film thickness 2 pm). 

Carrier gas helium for chromatography R. 


Flow rate 5 mL/min* 

Split ratio 1:5. 

Temperature: 

Time Temperature 

_t»in]_ ra 

Column 0-15 90 

15-45 90*180 

Injection port 200 

Detector 220 


mixture. 


Detection Flame ionisation* 
Injection 1 pL. 
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Guaifenesin 1-1153 


Relative retention With reference to guaiacol (retention 
time - about 25 min): impurity E = about 0 . 88 ; 
impuri t y B = about 0.92; impurity C = about L I. 

System suitability: reference solution (a): 

— resolution: minimum 2*0 between the peaks due to 
impurities E (l 51 peak) and B (2 n4 peak). 

Limits: 

— impurity C: maximum 0.4 per cent; 

— impurity E: maximum 0,2 per cent; 

— impurity B: maximum 0,15 per cent; 

— unspecified impurities: for each impurity 3 maximum 
0,10 per cent; 

— total: maximum 1.0 per cent; 

— disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

{0,05 per cent). 

Water (2,5.12) 

Maximum 0*5 per cent* determined on 2,000 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
impurity A with the following modification. 

Injection Test solution (b) and reference solution (c). 
Calculate the percentage content of C 7 H s 0 2 from the 
declared content of guaiacol CRS * 

STORAGE 

In an airtight container, protected from light* 

IMPURITIES 

Specified impurities A, B, C, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10. 
Control of impurities in substances for pharmaceutical use) : D, F t 
G, H. 



A. Ri =■ R2 = OH: benzene-L2-did (pyrocatechol), 

B. Rl = OH, R2 = H: phenol, 

C. RI = R2 = OCHj: 1,2-dimethoxybenzene (veratrole), 
E. Rl = CO-0-CH 3f R2 - H: methyl benzoate. 



D. R2 = R5 = OCH 3 , R3 = R4 = R6 = H: 

2,5-dim e thoxyphenol, 

F* R2 = OCH 3) R3 = R4 = R5 = H, R& = CH 3 : 2-methoxy- 
6-methy[phenol (6-methylguaiacoI), 

G. R2 = R3 = R5 - R6 = H, R4 = OCH 3 : 

4-meihoxvpheno!, 

H. R2 = R4 = R5 - R6 - H, R3 = OCH 3 ; 

3-meihoxyphenoI, 

----- PhEur 


Guaifenesin 

(Ph. Euk monograph 0615) 

h pH 

andenantkwwf 

OCH 3 



C 10 H 14 O 4 198.2 93-14-1 

Action and use 

Expectorant. 

PhEu- ____ _ _ _ 

DEFINITION 

(2J?5)-3-(2-Methoxyphenoxy) propane-1,2-diol* 

Content 

98*0 per cent to 102*0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Sparingly soluble in water, soluble in alcohol 

IDENTIFICATION 

First identification B 

Second identification A , C 

A. Melting point (2.2,14): 19 °C to 83 °C. 

B* Infrared absorption spectrophotometry* (2.2.24), 

Comparison guaifenesin CRS . 

C. Thin-layer chromatography (2,2.27). 

Test solution Dissolve 30 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 30 mg of guaifenesin CRS in 
methanol R and dilute to 10 mL with the same solvent. 

Plate TLC silica gel G plate R. 

Mobile phase methylene chloride R, propanol R {20:80 ViV). 
Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with a mixture of equal volumes of a 10 g/L 
solution of potassium ferricyanide /?, a 200 gT solution of 
ferric chloride R and alcohol R. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 
Solution S 

Dissolve L .O g in carbon dioxide-free water R s heating gently if 
necessary, and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2*2*2, Method If). 
Acidity or alkalinity 

To 10 mL of solution 3 add 0*05 mL of phenolphthakin 
solution Rl. Not more than 0*1 mL of 0,01 M sodium 
hydroxide is required to change the colour of the indicator. 

To 10 mL of solution S add 0,15 mL of methyl red solution R. 
Not more than 0.1 mL of 0.01 M hydrochloric acid is required 
to change the colour of the indicator to red* 
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Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in acetonitrile R and dilute to 50.0 mL with the 
same solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
20.0 mL with acetonitrile R. Dilute l .0 mL of this solution to 
10.0 mL with acetonitrile R. 

Reference solution (b) Dissolve 1 0.0 mg of guaiacol R in 
acetonitrile R and dilute to 50,0 mL with the same solvent. 
Dilute 0,5 mL of this solution to 50.0 mL with acetonitrile R. 
Reference solution (c) Dissolve 50.0 mg of guaiacol R in 
acetonitrile R and dilute to 50.0 mL with the same solvent. 
Dilute 5*0 mL of this solution to 10.0 mL with the test 
solution. 

Column: 

— size: l = 0*25 m s 0 = 4.6 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A\ glacial acetic acid R, tvater R (10:990 ViV) % 

— mobile phase B: acetonitrile R y 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per eenl V/V) 

0-32 

8050 

20* 50 


Flow rate 1 m Urn in. 

Detection Spectrophotometer at 276 nm. 

Injec tion 10 pL. 

Relative retention With reference to guaifenesin (retention 
time = about 8 min): impurity B = about 0.9; 
impurity A = about 1.4; impurity C = about 3*1; 
impurity D - about 3,7* 

System suitability: reference solution (c): 

— resolution: minimum 3.0 between the peaks due to 
guaifenesin and impurity A, 

Limits : 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent), 

— impurity B: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent) 3 

— any other impurity, not more than the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), 

— total (excluding impurity B); not more than twice the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1*0 per cent) t 

— disregard level: 0*1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Chlorides and mo nochlorhy drifts 

Maximum of 250 ppm. 

To 10 mL of solution S add 2 mL of dilute sodium hydroxide 
solution R and heat on a water-bath for 5 min. Cool and add 
3 mL of dilute nitric acid R. The resulting solution complies 
with the limit test for chlorides (2.4.4). 

Heavy metals (2.4.8) 

Maximum of 25 ppm. 

Dissolve 2*0 g in a mixture of 1 volume of water R and 
9 volumes of alcohol R and dilute to 25 mL with the same 


mixture of solvents* 12 mL of the solution complies with 
test B. Prepare the reference solution using lead standard 
solution (2 ppm Fb) prepared by diluring lead standard 
solution (100 ppm Pb) R with a mixture of 1 volume of 
tvater R and 9 volumes of alcohol R r 
Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
m vacuo at 60 C for 3 h. 

Sulfated ash (2,4.14) 

Maximum 0*1 per cent* determined on 1.0 g. 

ASSAY 

To 0.500 g (m g) add 10.0 mL of a freshly prepared mixture 
of 1 volume of acetic anhydride R and 7 volumes of 
pyridine R . Boil under a reflux condenser for 45 min. Cool 
and add 25 mL of water R. Using 0.25 mL of phenolphthaJein 
solution R as indicator, titrate with / M sodium hydroxide 
(n, mL). Carry out a blank titration (j ?2 mL)* 

Calculate the percentage content of CioH|.|0.| from the 
expression: 

19.82 (rta - ni) 

2m 

IMPURITIES 



A* R = H: 2 -methoxyphenol (guaiacol), 

B. R = CH(CH 20 H) 2 : 2-{2-mcthoxyphenoxy)propane-1,3- 
diol (B-isomer), 

OH OH 

^OCH 3 

C* l,L-oxybis[3-(2-methoxyphenoxy)propan-2-ol] (bisether), 


OH 









2017 


Guar Ml55 


Guanethidine Monosulfate 

Guanethidine Monosulphate 
(Pit. Eur* monograph 0027) 



CjoHaJttAS 296.4 645-43-2 


Action and use 

Adrenergic neuron blocker. 

Preparation 

Guanethidine Tablets 

PfiEt* _ 

DEFINITION 

1 ~[ 2 -(Hexahydroa 2 orin- I (2 //)-y I> ethyl] guanidine 
monosulfate* 

Content 

99*0 per cenr to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Colourless, crystalline powder* 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent). 

mp 

about 250 °C, with decomposition. 

IDENTIFICATION 

A. Dissolve about 25 mg in 25 mL of water R, add 20 mL of 
picric acid solution R and filter. The precipitate, washed with 
water R and dried at 100-105 C, melts (2.2.14) at about 
154 D C. 

B. Dissolve about 25 mg in 5 mL of water R. Add 1 mL of 
strong sodium hydroxide solution R, ! mL of a-naphihol 
solution R and, drop wise with shaking, 0.5 mL of strong 
sodium hypochlorite solution R* A bright pink precipitate is 
formed and becomes violet-red on standing. 

C. It gives the reactions of sulfates (2.3.1). 

TESTS 
Solution S 

Dissolve 0*4 g in carbon dioxide-free water R and dilute to 
20 mL with the same solvent. 

Appearance of solution 

Solution S is not more intensely coloured than reference 
solution GY* (2.2*2, Method). 

pH (2*2.3) 

4.7 to 5.5 for solution S. 

Oxidisable substances 

In a conical, ground-glass-stoppered flask, dissolve 1.0 g in 
25 mL of water R and add 25 mL of dilute sodium hydroxide 
solution R, Allow to stand for 10 min and add 1 g of 
potassium bromide R and I mL of 0.0083 M potassium bromate. 
Acidify with 30 mL of dilute hydrochloric acid R. Mix and 
allow to stand in the dark for 5 min. Add 2 g of potassium 
iodide R and shake. Allow to stand for 2 min and titrate the 
liberated iodine with 0*05 M sodium thiosulfate^ using starch 
solution R as indicator. Not less than 0*3 mL of 0*05 M 
sodium thiosulfate is required to decolorise the solution. 


Heavy metals (2*4.8) 

Maximum 10 ppm* 

2*0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.00 g by drying in 
an oven at 105 D C 
Sul fated ash ( 2.4.14) 

Maximum 0*1 per cent, determined on 1.0 g* 

ASSAY 

Dissolve 0.250 g, warming if necessary, in 30 mL of 
anhydrous acetic add R and add 15 mL of acetic anhydride R. 
Titrate with 0.1 M perchloric acid , determining the end-point 
potentiometrically ( 2 * 2 * 20 ). 

1 mL of 0*1 Mperchloric add is equivalent to 29*64 mg 
of C 10 H 24 N 4 O 4 S* 

STORAGE 

Protected from light. 

__ Pit Bit 


* * ♦ 

★ 1 * 

* * 

** +* 

(Ph. Eur. monograph 1218) * 

PtiEir --_--- 

DEFINITION 

Guar is obtained by grinding the endosperms of seeds of 
Cyamopsis tetragonolobus (L) Taub. It consists mainly of guar 
galactomannan. 

CHARACTERS 

Appearance 

White or almost white powder* 

Solubility 

It yields a mucilage of variable viscosity when dissolved in 
water, practically insoluble in ethanol (96 per cent}* 

IDENTIFICATION 

A. Examined under a microscope in glycerol R, the substance 
to be examined (125) (2.9.12) shows pyriform or ovoid cells, 
usually isolated, having very thick walls around a central 
somewhat elongated lumen with granular contents, and 
smaller polyhedral cells, isolated or in dusters, with thinner 
walls. 

B. In a conical flask place 2 g, add rapidly 45 mL of water R 
and stir vigorously for 30 s. After 5-10 min a stiff gel forms 
which does not flow when die flask is inverted. 

C* Mix a suspension of 0.1 g in 10 mL of water R with 1 mL 
of a 10 g/L solution of disodium tetraborate R; the mixture 
soon gels. 

D. Thin-layer chromatography (2* 2.27), 

Test solution To 10 mg of the substance to be examined in a 
thick-walled centrifuge tube add 2 mL of a 100 g/L solution 
of trifluoroacedc acid R, shake vigorously to dissolve the 
forming gel, stopper the tube and heat the mixture at 120 C 
for 1 h. Centrifuge the hydrolysate, transfer the dear 
supernatant carefully into a 50 mL flask, add 1 0 mL of 
water R and evaporate the solution to dryness under reduced 
pressure. To the resulting clear film add 0,1 mL of water R 
and 0.9 mL of methanol R. Centrifuge to separate the 
amorphous predpitate. Dilute the supernatant, if necessary, 
to 1 mL with methanol R. 
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Reference, solution Dissolve 10 mg of galactose R and 10 mg of 
mannose R in 2 mL of water R z then dilute to 20 mL with 
methanol R. 

Plate TLC silica gel plate R. 

Mobile phase water K, acetonitrile R (15:85 ViV). 

Application 5 pL, as bands. 

Development Over a path of 15 cm. 

Detection Spray with aminohippurk acid reagent R and dry at 
120 C for 5 min. 

Results The chromatogram obtained with the reference 
solution shows in the lower part 2 clearly separated brownish 
zones due to galactose and mannose in order of increasing 
value; the chromatogram obtained with the test solution 
show's 2 zones due to galactose and mannose, 

TESTS 

Tragacanth, stcrculia gum, agar, alginates, 
carrageenan 

To a small amount of the substance to be examined add 
0.2 mL of freshly prepared ruthenium red solution R. 

Examined under a microscope the cell walls do not stain red. 

Protein 

Maximum 8,0 per cent 

Carry out the determination of nitrogen by sulfuric add 
digestion (2.5.99, using 0,170 g. Multiply the result by 6,25, 
Apparent viscosity (2.2/ 0) 

85 per cent to 115 per cent of the value stated on the label. 
Moisten a quantity equivalent to 1.00 g of the dried 
substance with 2,5 mL of 2-propanol R. While stirring, dilute 
to i 00,0 mL with water R. After 1 h 3 determine the viscosity 
at 20 D C using a rotating viscometer and a shear rate of 

too s _l . 

Loss on drying (2.2.22) 

Maximum 15.0 per cent, determined on LOOO g by drying in 
an oven at 105 °C for 5 h. 

Total ash (2.4.16) 

Maximum 1,8 per cent. 

Microbial contamination 

TAMC: acceptance criterion 10 “' CFU/g (2.6.12). 

TYMC: acceptance criterion 10 2 CFU/g (2.6.12). 

Absence of Escherichia edi (2.6.13), 

Absence of Salmonella (2.6J 3). 

LABELLING 

The label states the apparent viscosity in millipascal seconds 
for a 10 g/L solution. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

77m section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5. 15). This section is a non-mandatory pan of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by impro ving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use , Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for gttar used as 
viscosity-increasing agent or binder* 

Apparent viscosity 
See Tests, 

_____ PhEur 


Guar Galactomannan * * 

* * 

(Ph* Eur. monograph 0908) ** 

Action and use 

Excipient. 

PtiEur ___ 

DEFINITION 

Guar galactomannan is obtained from the seeds of Cyanwpsis 
tetragonobbus (L) Taub. by grinding of the endosperms and 
subsequent partial hydrolysis. The main components are 
polysaccharides composed of o-ga lactose and n-mannose at 
molar ratios of 1:1,4 to 1:2. The molecules consist of a linear 
main chain of fHl -*4)-glycosidically linked mannopyranoses 
and single a-(l -* 6 )-gIycosidically linked galactopyranoses, 

CHARACTERS 

Appearance 

Yellowish-white powder. 

Solubility 

Soluble in cold water and in hot water, practically insoluble 
in organic solvents, 

IDENTIFICATION 

A. Mix 5 g of solution S (see Tests) with 0,5 mL of a 10 g/L 
solution of disodium tetraborate R. A gel forms within a short 
time, 

B. Heat 20 g of solution S in a water-bath for 10 min. Allow 
to cool and adjust to the original mass with water R. 

The solution does not gel. 

C. Thin-layer chromatography (2.2.27). 

Test solution To 10 mg of the substance to be examined in a 
thick-walled centrifuge tube add 2 mL of a 230 g/L solution 
of tnftuoroacenc acid R , shake vigorously to dissolve the 
forming gel, stopper the cube and heat the mixture at 120 C 
for 1 h. Centrifuge the hydrolysate, transfer the clear 
supernatant carefully into a 50 mL flask, add 1 0 mL of 
water R and evaporate the solution to dryness under reduced 
pressure. Take up the residue in 10 mL of water R and 
evaporate again to dryness under reduced pressure. To the 
resulting clear film, which has no odour of aceric acid, add 
0.1 mL of water R and 1 mL of methanol R. Centrifuge to 
separate the amorphous precipitate. Dilute the supernatant* if 
necessary, to 1 mL with methanol R . 

Reference solution Dissolve 10 mg of galactose R and 10 mg of 
mannose R in 2 mL of water R and dilute to 10 mL with 
methanol R. 

Hate TLC silica gel G plate R. 

Mobile phase water J?, acetonitrile R (35:85 ViV), 

Application 5 pL, as bands of 20 mm by 3 mm. 

Development Over a path of 15 cm. 

Detection Spray with aminohippuric acid reagent R and heat at 
120 "C for 5 min. 

Results The chromatogram obtained with the reference 
solution shows in the lower part 2 dearly separated brownish 
zones due to galactose and mannose in order of increasing 
Rp value; the chromatogram obtained with the test solution 
shows 2 zones due to galactose and mannose. 

TESTS 
Solution S 

Moisten 1,0 g with 2 mL of 2-propanol R. While stirring, 
dilute to 100 g with water R and stir until the substance is 
uniformly dispersed. Allow' to stand for at least ! h. If the 
apparent viscosity is below' 200 mPa s, use 3.0 g of substance 
instead of 1.0 g. 
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Halofantrine Hydrochloride 1-1157 


pH (2,2.3) 

5.5 to 7,5 for solution S. 

Apparent viscosity (2,2. 10) 

75 per cent to 140 per cent of the value stated on the label 
Moisten a quantity of the substance to be examined 
equivalent to 2.00 g of the dried substance with 2.5 mL of 2- 
propanol R and, while stirring* dilute to 100.0 mL with 
water R , After 1 h* determine the viscosity at 20 C using a 
rotating viscometer and a shear rate of 100 s^ 1 . 

Insoluble matter 
Maximum 7,0 per cent. 

In a 250 mL flask disperse, while stirring* 1.50 g in a mixture 
of 1.6 mL of sulfuric add R and 150 mL of R and 
weigh. Immerse the flask in a water-bath and heat under a 
reflux condenser for 6 h, Adjust to the original mass with 
water R. Filter the hot solution through a tared, sintered-glass 
filter (160) (2. LI), Rinse the filter with hot water R and dry 
at 100-105 "C. The residue weighs a maximum of 105 mg. 

Protein 

Maximum 5.0 per cent. 

Carry out the determination of nitrogen by sulfuric add 
digestion (2.5,9), using 0,400 g, Multiply the result by 6,25, 

Tragacanth, sterculia gum, agar* alginates and 
carrageenan 

To a small amount of the substance to be examined add 
0.2 mL of freshly prepared ruthenium red solution R. 

Examined under a microscope, none of the structures are 
red. 

Loss on drying (2.2.22) 

Maximum 15,0 per cent, determined on LOGO g by drying in 
an oven at 105 'C for 5 h. 

Total ash (2,4. 16) 

Maximum 1.8 per cent, determined on 1,00 g after wetting 
with 10 mL of water R. 

Microbial contamination 

TAMC: acceptance criterion 10 3 CFU/g (2,6.11). 

TYMC: acceptance criterion IQ 2 CFU/g (2,6, II). 

Absence of Escherichia coli ( 2.6J3 ), 

Absence of Salmonella (2.6. IS), 

LABELLING 

The label states the apparent viscosity in millipascal seconds 
for a 20 g/L solution. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15). This section is a non-mandau>ty' pan of the monograph 
and it is not necessary to verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality of a medicinal product by improving die consistency^ 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited, they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported , the control method must be indicated. 

The following characteristic may be relevant for guar 
galactomannan used as viscosity-increasing agent or hinder. 

Apparent viscosity 

See Tests, 

_______ PfiEir 


Halofantrine Hydrochloride 

(Ph, Eur. monograph 1979) 


t HQ 



G 26 H 31 CI 3 F 3 NG 536.9 36167-63-2 

Action and use 

Antiprotozoal (malaria). 

Pti&r _ .. .______ 

DEFINmON 

(1 /?S)-3-(Dibutylamino)-1 -[ 1,3-dichloro-6- 
(m fl uor omethyljphenan thren-9 -y 1) propan- 1 -ol hydrochloride. 

Content 

97.5 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, freely soluble in methanol, 
sparingly soluble in alcohol 
It show's polymorphism (5.9), 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison halofantrine hydrochloride CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in methyl ethyl ketone /?, evaporate to 
dryness and record new spectra using the residues, 

B. It gives reaction (b) of chlorides (2.2,/), 

TESTS 

Optical rotation (2.2.7) 

=0,10^ to + 0,10", 

Dissolve LOO g in alcohol R and dilute to 100.0 mL with the 
same solvent. 

Absorbance (2.2.25) 

Maximum 0,085 at 450 nm. 

Dissolve 0.200 g in methanol R and dilute to 10,0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2,29), 

Lett solution (a) Dissolve 40,0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50,0 mL with the mobile phase. 

Reference solution (a) Dissolve 40.0 mg of halofantrine 
hydrochloride CRS in the mobile phase and dilute to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 50.0 mL with the mobile phase. 
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Reference solution (c) Dilute 1 *0 mL of test solution (a) to 
1 00.0 mL with the mobile phase. Dilute 5.0 mL of the 
solution to 50.0 mL with the mobile phase. 

Reference solution (d) Dissolve 10.0 mg of haiofantnm 
impurity C CRS in the mobile phase and dilute to 25 mL 
with the mobile phase. To 5.0 mL of the solution, add 
5.0 mL of reference solution (a) and dilute to 50.0 mL with 
the mobile phase. 

Column: 

— site: t - 0.30 m, 0 = 3.9 mm, 

— stationary phase: oaadecylsityl silica gel for chromatographs' R 
(10 pm) of irregular type, with a specific surface of 

330 rrr/g, a pore size of 12.5 nm and a carbon loading of 
9.8 per cent * 

Mobile phase Mix 250 mL of a 2,0 g/L solution of sodium 
hydroxide R, previously adjusted to pH 2.5 with perchloric 
add R and 750 mL of acetonitrile R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 260 nm. 

Injection 20 pL; inject the test solution (a) and reference 
solutions (c) and (d). 

Run time 5 times the retention time of halofantrine which is 
about 6 min. 

System suitability: 

— resolution : minimum 3,3 between the peaks due to 
halofantrine and impurity C in the chromatogram 
obtained with reference solution (d)* 

Limits: 

— any impurity ; not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) ( 0.2 per cent), 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0,5 per cent), 

— disregard timm 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

Heavy metals (2,4.8) 

Maximum 20 ppm. 

L0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 4 h. 

Sulfated ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances. 

Injection Test solution (b) and reference solution (b). 
Calculate the percentage content of halofantrine 
hydrochloride. 

STORAGE 

Protected from light. 


IMPURITIES 



arid eneffliorrer 


A. RI = H, R2 = Cl: (l/?S)-l-[3-chloro-6- 

(trifluorome thy 1) phe nanrhren-9-y I]-3- (dibutyl amino) propan- 

Y-o\ (1-dechlorohalofantrine), 

B + Rl = Cl, R2 = H: (I tfSH-H-ch loro-6- 

(trifl uorome thy 1 )phena nthren-9 -yl] -3- (dibutylam ino) propan- 

1 -ol (3-dechlorohalofantrine), 



C. [ 1,3-dichloro-6-(trifluoromethyl)phenamhren-9- 
yl] methanol. 

_ PhEut 


Haloperidol 

(Ph. Ear, monograph 0616) 



QjH^ClFNO^ 375.9 52-86-8 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

Preparations 

Haloperidol Capsules 
Haloperidol Injection 
Haloperidol Oral Solution 
Strong Haloperidol Oral Solution 
Haloperidol Tablets 

PhEw, _____ 

DEFINITION 

4- [4-( 4-Chloropheny 1) -4-hydroxypiperidin' 1 -yl] -1 - 
(4-fluorophenyl)b utan-1 -one. 

Content 

99,0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost while powder. 
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Haloperidol 1-1159 


Solubility 

Practically insoluble in water, slightly soluble in ethanol 
(96 per cent), in methanol and in methylene chloride. 

IDENTIFICATION 

First identification B > E 
Second identification A, C f D, E 

A. Melting point (2.2.14): 150 °C to 153 C. 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison haloperidol CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 10 mg of haloperidol CRS in 
methanol R and dilute to 10 mL with the same solvent. 
Reference solution (b) Dissolve 10 mg of haloperidol CRS and 
10 mg of bromperidol CRS in methanol R and dilute to 10 mL 
with the same solvent, 

Plate TLC octadecyhUyl silica gel plate R. 

Mobile phase terrahvdrofuran R } methanol R, 58 gL solution of 
sodium chloride R (10:45:45 ViVlV). 

Application ] |iL. 

Development In an unsaturated tank, over 2/3 of the plate. 
Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability, reference solution (b): 

— the chromatogram shows 2 spots which may, however, 
not be completely separated. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve about 10 mg in 5 mL of anhydrous ethanol R . 

Add 0.5 mL of dsmtrvbmz&u solution R and 0.5 mL of 2 M 
alcoholic potassium hydroxide R. A violet colour is produced 
and becomes brownish-red after 20 min. 

E. To 0.1 g in a platinum crucible add 0.5 g of anhydrous 
sodium carbamate R. Heat over an open flame for 10 min. 
Allow to cool Take up the residue with 5 mL of dilute nitric 
acid R and filter. To 1 mL of the filtrate add 1 mL of 
water R. The solution gives reaction (a) of chlorides (2.3.1). 

TESTS 

Appearance of solution 

The solution is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 ( 2 . 2 . 2 , Method IT). 

Dissolve 0.2 g in 20 mL of a 1 per cent VIV solution of lactic 
acid R. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use and protect from light. 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of haloperidol for system 
suitability CRS (containing impurities B and D) in 1.0 mL of 
methanol R. 

Reference solution (b) Dilute 1 .0 mL of the test solution to 
100.0 mL with methanol R, Dilute 1.0 mL of this solution to 
10.0 mL with methanol R. 

Reference solution (c) Dissolve 10 mg of haloperidol for peak 
identification CRS (containing impurities G and H) in 1.0 mL 
of methanol R. 


Column: 

— size.! = 0.1 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsUyl 
silica gel for chromatography) R (3 pm). 

Mobile phase: 

— mobile phase A: 17 g/L solution of letrabutylammonitm 
hydrogen sulfate R1 ; 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 - 2 

90 

10 

2 - 17 

90*50 

10* 50 

17 - 22 

SO 

50 


Flow rate 1 .5 mL/min. 

Detection Spectrophotometer at 230 nm. 

Injection 1 0 pL. 

Identification of impurities Use the chromatogram supplied 
with haloperidol for system suitability* CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B and D; use the 
chromatogram supplied with haloperidol for peak 
identification CRS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to 
impurities G and H. 

Relative retention With reference to haloperidol (retention 
time = about 8 min): impurity B = about 0.9; 
impurity D - about 1 . 6 ; impurity G = about l . 8 ; 
impurity H = about 2.0. 

System suitability, reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity B and haloperidol. 

Limits: 

correction factor, for the calculation of content, multiply the 
peak area of impurity B by 0.7; 

— impurity* D: not more than 5 times the area of the 
principal peak til the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

— impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

— impurities G, H: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.15 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (LD per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g bv drying in 
an oven at 105 C. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 






1-1160 Haloperidol Decanoate 


2017 


ASSAY 

Dissolve 0*300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R- 
Titrate with Q.l A4 perchloric add , using 0*2 tnL of 
naphtholbmzein solution R as indicator. 

1 mL of Q.l Af perchloric add is equivalent to 37*59 mg 
ofC 21 H 33 CIFN0 2 . 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities B, D, G> H 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical me 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance* See also 5JO. 
Control of impurities in substances for pharmaceutical me): A f C, 
E,F. 



A. l-(4-fluorophenyl)-4-(4-hydroxy“4-phenylpiperidin“ l 
yl)butan-l -one. 




E. 4-(4-(4 '-chlorobiphenyl^ylH-hydroxypiperidin-1 -yl]-1 - 
(4-fluorophenyi)butan-1 -one. 



F. 4-[4-(3'“Chlorobiphenyl-4-yl)-4-hydroxypiperidm- 1 -yl]-I- 
(4-fiuorophenyl)butan-1 -one, 

G. unknown structure, 

H. unknown structure. 

____ PhEur 


Haloperidol Decanoate 

(Ph Eur monograph 1431) 



B * 4- [4- (4-chloropheny l)-4-hy dro xypiperidin-1 -yl] -1 - 
(2-fluorophenyl)butan-1 -one, 



C. 4-[4-(4-chlorophenyl)-4-hydiroxypiperidin* l-yl]-l -(3-ethyl- 
4~fiuorophenyl)butan-1 -one, 


Ci 



D. 4-[4-(4-chlarophcnyl)-4-hydrox}piperidin-l-yl]-l-[4-[4- 
(4-chlorophenyl)-4-hydroxypiperidm- 1-yl] phenyl] butan-1- 
one, 


C^H^OFNCb 530*1 74050-97-8 

Action and use 

Dopamine receptor antagonist; neuroleptic. 

Pft&JT. __-_ 

DEFINITION 

4-(4-Chlorophcny l)-1 - [4-(4-fluoropheny l) -4- 
oxobutyl]piperidin-4-yl decanoate* 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Write or almost white powder. 

Solubility 

Practically insoluble in water, very soluble in ethanol 
(96 per cent), in methanol and in methylene chloride. 

mp 

About 42 °C. 

IDENTIFICATION 

A* Infrared absorption spectrophotometry (2*2,24). 

Comparison haloperidol decanoate CRS * 

B. To 0.1 g in a porcelain crucible add 0,5 g of anhydrous 
sodium carbonate R. Heat over an open frame for 10 min. 
Allow to cool. Take up the residue with 5 mL of dilute nitric 
arid R and filter. To 1 mL of the filtrate add 1 mL of 
tvater R. The solution gives reaction (a) of chlorides ( 2.3J ). 
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TESTS 

Appearance of solution 

The solution is clear {2,2. /) and not more intensely coloured 
than reference solution B 5 (2*2.2, Method IT). 

Dissolve 2.0 g in methylene chloride R and dilute to 20 xtiL 
with the same solvent. 

Related substances 

Liquid chromatography (2*2.29). Prepare the solutions 
immediately before use and protect from light . 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 10.0 ml with the same 
solvent. 

Reference solution (a) Dissolve 2.5 mg of bmmperidol 
decanoate CRS and 2.5 mg of haloperidol decanoate CRS in 
methanol R and dilute to 50.0 mL with the same solvent. 
Reference solution (b) Dilute 5.0 mL of the test solution to 
100.0 mL with methanol R , Dilute 1.0 mL of this solution to 
10.0 mL with methanol R 
Column: 

— size: l - 0.1 m, 0 = 4.0 mm; 

— stationary phase: base-deactivated ociadecyisilyl silica get for 
chromatography R (3 pm). 

Mobile phase ; 

— mobile phase A: 27 g/L solution of tetrabutylammonium 
hydrogen sulfate R\ 

— mobile phase B: acetonitrile R; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-30 

SO ->40 

20 60 

30 - 35 

40 

60 

35 - 40 

4Q SO 

60 * 20 


Flow rate 1 .5 mL/min, 

Detection Spectrophotometer at 230 nm. 

Injection 10 pL. 

Relative retention With reference to haloperidol decanoate 
(retention time = about 24 min): impurity G = about 0 . 1 ; 
impurity L = about 0.2; impurity H = about 0.8; 
impurity I - about 0.88; impurity A = about 0.9; 
impurity B = about 0.98; bromperidoi 
decanoate = about 1 . 02 ; impurity J = about 1 . 1 ; 
impurity C = about 1.15; impurity D = about 1 . 2 ; 
impurity K = about L22; impurity F = about 1,26; 
impurity E = about 1.28. 

System suitability: reference solution (a): 

— resolution: minimum 1,5 between the peaks due to 
haloperidol decanoate and bromperidoi decanoate. 

Limits: 

— impurities A t B t C, D t E, F> G y H t /, J t K: for each 
impurity, not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

( 0.10 per cent); 

— total : not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.5 per cent); 

— disregard limit : 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 


Loss on drying (2,2.22) 

Maximum 0,5 per cent, determined on 1 .000 g by drying 
in vacuo at 30 D C. 

Sulfa ted ash (2,4,14) 

Maximum 0.1 per cent, determined on 1.0 g in a platinum 
crucible. 

ASSAY 

Dissolve 0.425 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone /?. 
Titrate with 0.1 M perchloric acid , using 0.2 mL of 
naphiholbenzein solution R as indicator, 

1 mL of 0.1 M perchloric acid is equivalent to 53.01 mg 
of C JI H 41 C1FN0 3 , 

STORAGE 

Protected from light, at a temperature below 25 X. 

IMPURITIES 

Specified impurities A, B, C, D, E, F, G, H, I, J, K 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecifiied impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary* to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): L 



Q 


A. 1 -{4-(4-duorophenyi)-4-oxobutyl)-4-phenylpiperidin*4-yl 
decanoate, 



B. 4-(4-chIorophenyI)-l-[4-( 2 -fluorophenyl)-4 
oxobutyl] piperidin-4 -y l de canoate. 



C. 4-(4-chlorophenyl) -1 - [4-(3-ethyl -4-fluoropheny 1) -4- 
oxobutyl]piperidin-4-yl decanoate, 
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ci 




D. 4-{4-chIorophenyl)-1 - [4- [4- [4-(4^chloropheny 1) -4* 
hvdmxyp ip erid in- i -y 1 ] phenyl] -4-oxobu tyl J piperidin-4-yl 
decanoate* 



E. 4-{4' -chlorobiphenyl-4-yl)-1 - [4-(4~fiuoropheny I) -4- 
oxobutylJpiperidin-4-yI dccanoate* 



F, 4-(3 '-ehlorobiphenyI-4-yl)-l>[4*(441uoTOpheny])-4- 
oxobutyl]piperidin-4-yl decanoate* 


G, 4-[4-(4-chJorophenyl)-4-hydroxypiperidin- I-yl]-1- 
(4-fiuorophenyl)butan-1 -one (haloperidol)* 



H. 4- (4-chloropheny 1) -1 - [4-{4-fluorophenyl) -4- 
oxobucyl]piperidin-4-yl octanoate* 



1. 4-(4-ehlorophenyl)-1 -[4-(4-fluorophenyl)-4~ 
Oxobutyl]piperidin-4-yl nonanoate, 



J. 4-(4-chlon>phenyl)-l -[4-(4-fluorophenyi)-4- 
oxobutyl]piperidin-4-yi undecanoate. 



K. 4-(4-chlorophenyl)-1-[4-(4-fiuorophenyl)-4- 
oxo b utyl] piperid in-4-yl dodecanoate. 



L. 1 -(4-fluorophenyl) ethgnone. 


PhEur 


Halothane 

(Fk Eur, monograph 0393) 

H Br 

V and enantiomer 


*** 


* 

* 

★ 


C 3 HBrClF 3 197,4 / 51-67-7 

Action and use 

General anaesthetic. 

_ 

DEFINITION 

(i?S)-2-Bromo-2-chloro-l,l s l-trifluoroethaiie to which 
0,01 per cent m/m of thymol has been added. 

CHARACTERS 

Appearance 

Clear* colourless* mobile* heavy* non-flammable liquid. 
Solubility 

Slightly soluble in water* miscible with anhydrous ethanol. 

IDENTIFICATION 

First identification: B 
Second identification: A> C 

A. Distillation range (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Examine the substance in a 0.1 mm cell. 
Comparison Ph. Eur, reference spectrum of halothane. 

C. Add 0,1 mL to 2 mL of 2 -methyl-2-pmpanoi R in a test- 
tube. Add 1 mL of copper edemte solution R> 0.5 mL of 
concentrated ammonia R and a mixture of 0.4 mL of strong 
hydrogen peroxide solution R and 1,6 mL of water R 
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(solution A). Prepare a blank at the same time (solution B). 
Place both tubes in a water-bath at 50 "C for i 5 min, cool 
and add 0.3 mL of glacial acetic acid R. To I ml. of each of 
solutions A and B add 0,5 mL of a mixture of equal volumes 
of freshly prepared alizarin S solution R and zircottyl nitrate 
solution R. Solution A is yellow and solution B is red. 

To 1 mL of each of solutions A and B add 1 mL of buffer 
solution pH 5.2 /?, 1 mL of phenol red solution R diluted 1 to 
10 with water R and 0.1 mL of chloramine solution R . 

Solution A is bluish-violet and solution B is yellow. 

To 2 mL of each of solutions A and B add 0,5 mL of a 
mixture of 25 volumes of sulfuric add R and 75 volumes of 
water /?, 0.5 mL of acetone R and 0,2 mL of a 50 g/L 
solution of potassium bromate R and shake. Warm the tubes in 
a water-bath at 50 “C for 2 min, cool and add 0.5 mL of a 
mixture of equal volumes of nitric add R and water R and 
0*5 mL of silver nitrate solution R2. Solution A is opalescent 
and a white precipitate is formed after a few minutes; 
solution B remains clear. 

TESTS 

Acidity or alkalinity 

To 20 mL add 20 mL of carbon dioxide-free water R, shake 
for 3 min and allow to stand. Separate the aqueous layer and 
add 0.2 mL of btomvcresol purple solution R. Not more than 
0,1 mL of 0.01 M sodium hydroxide or 0.6 mL of 0.01 M 
hydrochloric acid is required to change the colour of the 
indicator. 

Relative density (2.2*5) 

1.872 to 1.877. 

Distillation range (2.2.11) 

It distils completely between 49.0 D C and 51.0 C and 
95 per cent distills within a range of 1.0 C* 

Volatile related substances 

Gas chromatography (2.2.28). 

Internal standard trichloromfiuoroeihane CRS . 

Test solution (a) The substance to be examined. 

Test solution (b) Dilute 1.0 mL of trichbrotrifluoroethane CRS 
to 20.0 mL with the substance to be examined. Dilute 
1.0 mL of the solution to 100.0 mL with the substance to be 
examined* Dilute 1.0 mL of this solution to 10.0 mL with 
the substance to be examined. 

Column: 

— size. I = 2.75 m, 0 = 5 mm; 

— stationary phase : silanised dtatomaceous earth for gas 
chromatography Rl (180-250 pm), the fust L8 m bebg 
impregnated with 30 per cent mint of macrvgd 400 R and 
the remainder with 30 per cent mint of dmonyi 
phthalate R\ 

— temperature: 50 C. 

Cartier gas nitrogen for chromatography R< 

Flow rate 30 mL/min, 

Detection Flame ionisation. 

Injection 5 pL. 

Limit, test solution (b): 

— total: not more than the area of the peak due to the 
internal standard, corrected if necessary for any 
impurity with the same retention time as the internal 
standard (0.005 per cent). 

Thymol 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 0,10 g of menthol R in 
methykfte chloride R and dilute to 100.0 ml with the same 
solvent. 


Tbst solution To 20.0 mL of the substance to be examined 
add 5.0 mL of the internal standard solution. 

Reference solution Dissolve 20*0 mg of thymol R in methyflene 
chloride R and dilute to 100,0 mL with the same solvent. 

To 20.0 mL of this solution, add 5.0 mL of the internal 
standard solution. 

Column: 

— material: fused silica; 

— size: I = 15 m, 0 - 0.53 mm; 

— stationary phase : poly (dimethyl) sUoxane R (film thickness 
1,5 pm). 

Carrier gas nitrogen for chromatography R. 

Flow rate 15 mL/min, 

Temperature: 

— column: 150 C; 

— injection port: 170 C; 

— detector. 200 C, C. 

Detection Flame ionisation. 

Injection 1.0 pL, 

Ltmir. 

— thymol: 0.75 times to 1*15 times the area of the 
corresponding peak in die chromatogram obtained with 
the reference solution (0*008 per cent mim to 

0.012 per cent mlm). 

Bromides and chlorides 

To 10 mL add 20 mL of water R and shake for 3 min. 

To 5 mL of the aqueous layer add 5 mL of water R, 

0.05 mL of nitric add R and 0,2 mL of stiver nitrate 
solution Rl. The solution is not more opalescent than a 
mixture of 5 mL of the aqueous lava - and 5 mL of water R. 

Bromine and chlorine 

To 10 mL of the aqueous layer obtained in the test for 
bromides and chlorides add 1 mL of potassium iodide and 
starch solution R. No blue colour is produced. 

Non-volatile matter 

Maximum 20 mg/L* 

Evaporate 50 mL to dryness on a water-bath and dry the 
residue in an oven at 100-105 C for 2 h. The residue weighs 
a maximum of 1 mg. 

STORAGE 

In an airtight container, protected from light, at a 
temperature not exceeding 25 C. The choice of material for 
the container is made taking into account the particular 
reactivity of halothane with certain metals. 

IMPURITIES 

f jC ^ CT ’ 


A, (£)-1,1,1,4,4,4-hexafiuo robut-2-ene, 

a cfs 

F3 C^ CF ’ 

B. (E^^-chloro-lJjl^^^hcxafiuorobut^-ene (cis and 
rrarcr), 




C, (FZ)-2,3-dichIoro-l,l 1 l,4 J 4,4-hexafluorobut-2-ene (as and 
trans ), 
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cf 3 

D. (£)-2-bromo-1,1,1,4,4,4-hexafiuorobut-2-ene. 


cr cf 3 


E. 2 -chloro-1,1,1 -iri fluoroe thane * 


a a 

f> V 


F F 


F. 1,1 ,2-trichloro-1 ,2,2“trifluoroethane, 

Cl 



G. 1 -bromo- 1 -chloro-2 j 2~d ifluoroethene. 

Cl 

Cl"^CF a 

H . 2,2nh chloro-1 , 1 ,1 -tri fl uoro e thane , 

Ci Br 

V 

Cl 

L 1 -bromo-1,1 -dichloro-2 > 2,2-trifluoroethane, 

.ci 

ci >r 

F P 


J. 1, 2“di chlo ro-1 , 1 -difiuoroethane. 


PhEuf 


Helium * * 

*+ ** 

(Ph, Bur. monograph 2155) * 

He 4.00 

PhEur _______ 

DEFINITION 

Content 

Minimum 99.5 per cent ViV of He. 

This monograph applies to helium obtained by separation 
from natural gas and intended for medicinal use, 

CHARACTERS 

Appearance 

Colourless, inert gas. 

IDENTIFICATION 

Examine the chromatograms obtained in the assay. 

The retention time of the principal peak in the 
chromatogram obtained with the substance to be examined is 
approximately the same as that of the principal peak in the 
chromatogram obtained with the reference gas. 

TESTS 

Methane 

Maximum 50.0 ppm ViV. 

Infrared analyser. 


Gas to be examined The substance to be examined. It must be 
filtered to avoid stray light phenomena (3 pm filter). 

Reference gas (a) helium for chromatography R. 

Reference gas (b) Mixture containing 50.0 ppm ViV of 
methane R in helium for chromatography R. 

The infrared analyser generally comprises an infrared source 
emitting broadband infrared radiation, an optical device, a 
sample cell, a detector and in some analysers a reference cell. 
The optical device may be positioned either before or after 
the sample cell. It consists of one or more optical filters, 
through which the broadband radiation is passed. The optical 
device is selected for methane determination. 

The measurement light beam passes through the sample cell 
and may also pass through a reference cell if the analyser 
integrates such a feature. When methane is present in the 
sample cell, absorption of energy in the measurement light 
beam will occur according to the Beer-Lambert law, and this 
produces a change in the detector signal. This measurement 
signal is compared to a reference signal to generate an output 
related to the concentration of methane. The generated 
signal is linearised in order to determine die methane 
content. 

Calibrate die apparatus and set the sensitivity using reference 
gases (a) and (b). Measure the methane content in the gas to 
be examined. 

Oxygen 

Maximum 50.0 ppm Vl\\ determined using an oxygen 
analyser equipped with an electrochemical cell and a detector 
scale ranging from 0-100 ppm ViV. 

The gas to be examined passes through a detection cell 
containing an aqueous solution of an electrolyte, generally 
potassium hydroxide. The presence of oxygen in the gas to 
be examined produces a variation in the electric signal 
recorded at the outlet of the cell that is proportional to the 
oxygen content. 

Calibrate the analyser according to the instructions of the 
manufacturer. Pass the gas to be examined through the 
analyser using a suitable pressure regulator and airtight metal 
tubes and operating at the prescribed flow rates until 
constant readings are obtained. 

Water (2.5.28) 

Maximum 67 ppm ViV. 

ASSAY 

Gas chromatography (2,2,28). 

Gas to be examined The substance to be examined. 

Reference gas helium for chromatography R. 

Column : 

— size: l = 2 m, 0 = 4.5 mm, 

— stationary phase: molecular sieve for chromatography R 
(0.5 nm). 

Carrier gas argon for chromatography R. 

Flow rate 60 mUmin. 

Temperature. 

— column: 50 

— detector. 150 °C. 

Detection Thermal conductivity. 

Injection 0.5 mL> 

Inject the reference gas. Adjust the injected volumes and 
operating conditions so that the height of the peak due to 
helium in the chromatogram obtained is at least 35 per cent 
of the full scale of the recorder. 
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System suitability Reference gas: 

— symmetry factor, minimum 0*6, 

Calculate the content of He in the gas to be examined, 

STORAGE 

As compressed gas or liquid at cryogenic temperature, in 
appropriate containers, complying with the legal regulations, 

IMPURITIES 

Specified impurities A, B, C 

A, CH*; methane, 

B, 0 2 : oxygen, 

G. H 2 Or water. 

____ PhEuf 


Heparin Calcium 

(Ph. Bur. monograph 0332) 

Action and use 

Anticoagulant. 

Preparation 

Heparin Injection 


* * * 


*** 


Ph Fir__ 

DEFINITION 

Preparation containing the calcium salt of a sulfatcd 
glycosaminoglyean present in mammalian tissues. It is 
prepared from the intestinal mucosae of pigs. On complete 
hydrolysis, it liberates D-glucos amine, i>glucuronic acid, 
L-iduronic acid, acetic acid and sulfuric acid. It has the 
property of delaying the clotting of blood by catalysing the 
inhibition of thrombin and factor Xa by antithrombin. 

Potency 

Minimum 180 IU/mg (dried substance), determined by the 
assay of anti-factor Ila activity as described under Assay* 

PRODUCTION 

The animals from which heparin calcium is derived must 
fulfil the requirements for the health of animals suitable for 
human consumption* All stages of production and sourcing 
are subjected to a suitable quality management system. 

Hie identity of the source species and the absence of 
material from possible contaminant species such as cattle, 
sheep and goats, is verified by appropriate testing during 
production. The method used to confirm identity of the 
source species, and the point of application in the process, 
have been validated and shown to be capable of identifying 
the presence of material of other species at the level of 
O.i per cent (m/m), Species verification by methods based on 
polymerase chain reaction (PCR) amplification of species- 
specific DNA sequences has been widely shown to be an 
appropriate surrogate. If such a method has been chosen, it is 
also used to test for porcine DNA and to determine that it is 
present at a consistent level, in line with the manufacturing 
process used. 

It is produced by methods of manufacturing designed to 
minimise or eliminate substances lowering blood pressure* 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder* 

Solubility 

Freely soluble in water. 


IDENTIFICATION 

A. It complies w f ith the requirements described under Assay. 

B. Carry out the assay of anti-factor Xa activity of heparin 
(2,7.5), The ratio of anti-factor Xa activity to anti-factor Ha 
activity determined as described under Assay, ranges between 
OS and 1,1, 

C. Nuclear magnetic resonance spectrometry (2,2.52)* 
Preparation Dissolve 20 mg of the substance to be examined 
In 0,7 mL of a 20 pg/mL solution of deuteraied sodium 
trimethylsifyipwpionau R in deuterium oxide R. 

Comparison Dissolve 20 mg of heparin calcium for NMR 
identification CRS in 0*7 mL of a 20 pg/mL solution of 

deutermed sodium tnmethykiiylpropionate R in deuterium oxide R. 
Apparatus Spectrometer operating at minimum 300 MHz. 
Acquisition of *H-NMR spectra-. 

— number of transients: minimum 16; it is adjusted until 
the signal-to-noise ratio is at least 1000:1 for the 
heparin methyl signal at 2,04 ppm; 

— temperature: about 25 ' C; test sample and reference 
spectra have to be obtained at the same temperature; 

— acquisition time: minimum 2 s; 

— repetition time (acquisition time plus delay): minimum 

4 s; 

— spectral tvidth: 10-32 ppm, centred at around 4.5 ppm; 

— pulse tvidth: to give a flip angle between 30 and 90 , 
Processing-. 

— exponential line-broadening window Junction: 0,3 Hz; 

— Fourier transformation; 

— trimethylsilylpropionate reference signal set at 
0.00 ppm. 

Results: 

— the large heparin calcium signals must be present: 

2,05 ppra, 3.29 ppm (doublet), 4,37 ppm, 5.35 ppm 
and 5*43 ppm, all within ± 0.03 ppm; 

— the l H-NMR spectrum obtained with the test sample 
and that obtained with heparin calcium for NMR 
identification CRS are compared qualitatively after the 
2 spectra have been normalised so as to have a similar 
intensity; dermatan sulfate with a methyl signal at 
2*08 ± 0*02 ppm may be observed; no unidentified 
signals larger than 4 per cent compared to the height 
of the heparin signal at 5.43 ppm are present in the 
ranges 0.10-2.00 ppm, 2*10-3.10 ppm and 
5.70-8*00 ppm; signals from the solvent or process- 
related substances may be present and have to be 
identified to be accepted* 

D. Liquid chromatography ( 2.2.29 ) as described in the test 
for related substances with the following modifications. 
Injection Test solution (a) and reference solution (c)* 

Relative retention With reference to heparin (retention 
rime “ about 26 min): dermatan sulfate and chondroitin 
sulfate = about 0.9; over-sulfated chondroitin sulfate = 
about 1,3, 

System suitability*: reference solution (c): 

— peak-to-valky ratio: minimum 1 *3, where H p - height 
above the baseline of the peak due to dermatan 
sulfate + chondroitin sulfate and H v - height above 
the baseline of the lowest point of the curve separating 
this peak from the peak due to heparin. 

Results The principal peak in the chromatogram obtained 
with test solution (a) is similar in retention time and shape to 
the principal peak in the chromatogram obtained with 
reference solution (c)* 

E. It gjves the reactions of calcium (2*5*/), 
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TESTS 

Appearance of solution 

The solution is clear {2.2,1} and not more intensely coloured 
than intensity 5 of the range of reference solutions of the 
most appropriate colour {2.2.2, Method II). 

Dissolve a quantity equivalent to 50 000 IU m water R and 
dilute to 10 mL with the same solvent, 

pH (113) 

5.5 to 8.0, 

Dissolve 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent, 

Nuclcotidic impurities 

Dissolve 40 mg in 10 mL of water R. The absorbance 
{2,2.25) measured at 260 nm is not greater than 0.15. 

Protein 

Maximum 0,5 per cent (dried substance). 

Solution A Mix 2 volumes of a 10 g/L solution of sodium 
hydroxide R and 2 volumes of a 50 g/L solution of sodium 
carbonate R and dilute to 5 volumes with water R, 

Solution B Mix 2 volumes of a 12,5 g/L solution of copper 
sulfate R and 2 volumes of a 29.8 g/L solution of sodium 
tartrate R and dilute to 5 volumes with water R. 

Solution C Mix 1 volume of solution B and 50 volumes of 
solution A. 

Solution D Dilute a phosphomolybdotungstic reagent in 
water R, Suitable dilutions produce solutions of 
pH 3 0,25 ± 0.25 after addition of solutions C and D to the 
test and reference solutions. 

Test solution Dissolve the substance to be examined in water R 
to obtain a concentration of 5 mg/mL. 

Reference solutions Dissolve bovine albumin Rl in water R to 
obtain a concentration of 100 mg/mL, Prepare dilutions of 
the solution in water R as prescribed in general chapter 
2.5.33, method 2. 

Blank water R< 

Procedure To 1 mL of each reference solution, of the test 
solution and of the blank, add 5 mL of solution C, Allow to 
stand for 10 min. Add 0,5 mL of solution D, mix and allow 
to stand at room temperature for 30 min. Filter through a 
membrane filter (nominal pore size 0.45 pm). Determine the 
absorbances (2.2.25) of the solutions at 750 nm, using the 
solution prepared from the blank as compensation liquid. 
Calculations As prescribed in general chapter 2.5.33 , method 2, 
Related substances 

Liquid chromatography (2.2.29). Reference solutions are stable 
at room temperature for 24 h. 

Test solution (a) Dissolve an accurately weighed quantity of 
about 50 mg of the substance to be examined in 5.0 mL of 
water for chromatography R. Mix using a vortex mixer until 
dissolution is complete. 

Test solution (b) Dissolve an accurately weighed quantity of 
about 0.1 g of the substance to be examined in 1,0 mL of 
water for chromatography R. Mix using a vortex mixer until 
dissolution is complete. Mix 500 pL of the solution and 
250 pL of / Af hydrochloric acid , then add 50 jiL of a 
250 mg/mL solution of sodium nitrite R . Mix gently and allow 
to stand at room temperature for 40 min before adding 
200 pL of / Af sodium hydroxide to stop the reaction. 

Reference solution (a) Dissolve 250 mg of heparin for physico¬ 
chemical analysis CRS in water for chromatography R and dilute 
to 2*0 mL with the same solvent. Mix using a vortex mixer 
until dissolution is complete. 


Reference solution (b) Add 1200 pi, of reference solution (a.) 
to 300 pL of dermatan sulfate and over-sulfated chondmitin 
sulfate CRS. Mix using a vortex mixer to homogenise. 
Reference solution (c) Add 100 pL of reference solution (b) to 
900 pL of water for chromatography R. Mix using a vortex 
mixer to homogenise. 

Reference solution (d) Add 400 pL of reference solution (a) to 
100 pL of water for chromatography R and mix using a vortex 
mixer. Add 250 pL of / M hydrochloric acid , then add 50 pL 
of a 250 mg/mL solution of sodium nitrite R, Mix gently and 
allow to stand at room temperature for 40 min before adding 
200 pL of / Af sodium hydroxide to stop the reaction. 

Reference solution (e) To 500 pL of reference solution (b), add 
250 pL of 1 M hydrochloric acid, then add 50 pL of a 
250 mg/mL solution of sodium nitrite R. Mix gently and allow 
to stand at room temperature for 40 min before adding 
200 pL of / M sodium hydroxide to stop the reaction. 
Precolumn: 

— size: l = 0.05 m, 0 = 2 mm; 

— stationaty phase: anion-exchange resin R (13 pm). 

Column: 

— size: l = 0.25 m, 0 = 2 mm; 

— stationary phase: anion-exchange resin R (9 pm); 

— temperature: 40 C C, 

Mobile phase: 

— mobile phase A: dissolve 0.40 g of sodium dihydrogen 
phosphate R in 1 L of water for chromatography R and 
adjust to pH 3.0 with dilute phosphoric acid R; 

— mobile phase B: dissolve 0.40 g of sodium dihydwgen 
phosphate R in 1 L of water for chromatography R, add 
140 g of sodium perchlorate R and adjust to pH 3.0 with 
dilute phosphoric acid /?; filter and degas; 


Time 

Mobile phase A 

Mobile phase B 

(mill) 

(per cent WV) 

(per cent V/V) 

0- ID 

75 

25 

10-35 

75*0 

25* 100 

35 - 40 

0 

100 


Flow rate 0,22 mL/min. 

Detection Spectrophotometer at 202 nm. 

Equilibration At least 15 min. 

Injection 20 pL of test solution (b) and reference solutions (d) 
and (e). 

Relative mention With reference to heparin (retention 
time = about 26 min); dermatan sulfate and ehondroitin 
sulfate = about 0.9; over-sulfated ehondroitin sulfate = 
about 1.3. 

System suitability: 

— the chromatogram obtained with reference solution (d) 
shows no peak at the retention time of heparin; 

— resolution: minimum 3.0 between the peaks due to 
dermatan sulfate + ehondroitin sulfate and over-sulfated 
ehondroitin sulfate in the chromatogram obtained with 
reference solution (c). 

Limits: 

— sum of dermatan sulfate and ehondroitin sulfate: not more 
than the area of the corresponding peak in the 
chromatogram obtained with reference solution (e) 

(2.0 per cent); 

— any other impurity: no peaks other than the peak due to 
dermatan sulfate + ehondroitin sulfate are detected. 
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Nitrogen (2.5.9) 

1*5 per cent to 23 per cent (dried substance)* determined on 
0.100 g. 

Calcium 

9.5 per cent to 11.5 per cent (dried substance) 3 determined 
on 0.200 g by eomplexometric titration ( 2.5J1 ). 

Heavy' metals ( 2.4.8) 

Maximum 30 ppm* 

1.0 g complies with test F, Prepare the reference solution 
using 3.0 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.232) 

Maximum 8.0 per cent* determined on 1.000 g by drying at 
60 C over diphosphorus pemoxide R at a pressure not 
exceeding 670 Pa for 3 h. 

Bacterial endotoxins ( 2.6.14) 

Less than 0.01 IU per International Unit of heparin, if 
intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of bacterial endotoxins. The addition of divalent 
cations may be necessary in order to fulfil the validation 
criteria. 

ASSAY 

Carry out the assay of anti-factor I la activity of heparin 
(2 7*5). The estimated potency is not less than 90 per cent 
and not more than 111 per cent of the stated potency. 

The confidence limits of the estimated potency (P- 0.95) 
are not less than 80 per cent and not more than 125 per cent 
of die stated potency. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container, 

LABELLING 

The label states the number of International Units per 
milligram. 

__ PhEur 


Heparin Sodium 

(Ph. Bur, monograph 0333) *** 

Action and use 

Anticoagulant. 

Preparation 

Heparin Injection 

PhEur _ _______ 

DEFINITION 

Preparation containing the sodium salt of a sulfa ted 
glycosaminoglycan present in mammalian tissues. It is 
prepared from the intestinal mucosae of pigs. On complete 
hydrolysis, it liberates D-glucosamine, D-glucuronic acid, 
L-iduronic acid, acetic acid and sulfuric acid. It has the 
property of delaying the clotting of blood by catalysing the 
inhibition of thrombin and factor Xa by antithrombin. 
Potency 

Minimum 180 lU/mg (dried substance), determined by the 
assay of anti-factor I la activity as described under Assay. 

PRODUCTION 

The animals from which heparin sodium is derived must 
fulfil the requirements for the health of animals suitable for 


human consumption. All stages of production and sourcing 
are subjected to a suitable quality management system. 

The identity of die source species and the absence of 
material from possible contaminant species such as cattle, 
sheep and goats, is verified by appropriate testing during 
production. The method used to confirm identity of the 
source species, and the point of application in the process 3 
have been validated and shown to be capable of identifying 
the presence of material of other species at the level of 
0,1 per cent (m/m ), Species verification by methods based on 
polymerase chain reaction (FCR) amplification of species - 
specific DNA sequences has been widely shown to be an 
appropriate surrogate. If such a method has been chosen, it is 
also used to test for porcine DNA and to determine that it is 
present at a consistent level, in line with die manufacturing 
process used. 

It is produced by methods of manufacturing designed to 
minimise or eliminate substances lowering blood pressure. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water* 

IDENTIFICATION 

A* It complies with the requirements described under Assay. 

B. Carry out the assay of anti-factor Xa activity of heparin 
(2,7.5). The ratio of anti-factor Xa activity to anti-factor Ha 
activity determined as described under Assay, ranges between 
0.9 and LL 

C. Nuclear magnetic resonance spectrometry' (23.33). 

Solution A A solution in deuterium oxide R containing 

20 jig/mL of deuterated sodium mmethylsilylpropionate R and if 
the signal at 5,22 ppm is smaller than 80 per cent of the 
signal at 5.44 ppm, 12 ^ig/mL of sodium edemte R. 

Preparation Dissolve 20 mg of the substance to be examined 
in 0.7 mL of solution A. 

Comparison Dissolve 20 mg of heparin sodium for NMR 
identification CRS in 0,7 mL of solution A, 

If stored, the sodium edetate and demeraied sodium 
mmethylsUylpropionate solutions must be kept in high-density> 
natural polyethylene bottles. 

Apparatus Spectrometer operating at minimum 300 MHz, 
Acquisition of *H-NAiR spectra: 

— number of transients : minimum 16; it is adjusted until 
the signal-to-noise ratio is at least 1000:1 for the 
heparin methyl signal at 2.04 ppm; 

— temperature: about 25 q C; test sample and reference 
spectra have to be obtained at the same temperature; 

— acquisition time : minimum 2 s; 

— repetition time (acquisition time plus delay): minimum 
4 s; 

— spectral width: 10-12 ppm, centred at around 4.5 ppm; 

-— pulse width: to give a flip angle between 30^ and 90 . 

Processing: 

— exponential line-broadening window function: 0*3 Hz; 

— Fourier transformation; 

— trimethylsilylpropionate reference signal set at 
0,00 ppm. 

Results: 

— the large heparin sodium signals must be present: 

2.04 ppm, 3.27 ppm (doublet), 4.34 ppm, 5.22 ppm 
and 5.42 ppm, all within ± 0*03 ppm; 
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— the ’H-NMR spectrum obtained with the test sample 
and that obtained with heparin sodium for NMR 
identification CRS are compared qualitatively after the 
2 spectra have been normalised so as to have a similar 
intensity; dermatan sulfate with a methyl signal at 
2,08 ± 0.02 ppm may be observed; no unidentified 
signals larger than 4 per cent compared to the height 
of the heparin signal at 5.42 ppm arc present in the 
ranges 0.10-2,00 ppm, 2,10-3,10 ppm and 
5.70-8.00 ppm; signals from the solvent or process* 
related substances may be present and have to be 
identified to be accepted; variations in the intensity of 
some signal regions of the spectrum of heparin may 
occur: the intensity-variable regions are between 
3,35 ppm and 4.55 ppm, where the signal pattern is 
approximately kept but intensity varies. 

D. Liquid chromatography (2.2.29) as described in the test 
for related substances with the following modifications. 
Injection Test solution (a) and reference solution (c). 

Relative retention With reference to heparin (retention 
time = about 26 mm): dermatan sulfate and chondroitin 
sulfate - about 0.9; over-suifated chondroitin 

sulfate = about l .3. 

System suitability: reference solution (c): 

— peak-to-valley ratio: minimum 1.3, where = height 
above the baseline of the peak due to dermatan 
sulfate + chondroitin sulfate and H v = height above 
the baseline of the lowest point of the curve separating 
this peak from the peak due to heparin. 

Results The principal peak in the chromatogram obtained 
with test solution (a) is similar in retention time and shape to 
the principal peak in the chromatogram obtained with 
reference solution (c), 

E. It complies with Lhe test for sodium (see Tests). 

TESTS 

Appearance of solution 

The solution is clear (2.2A) and not more intensely coloured 
than intensity' 5 of the range of reference solutions of the 
most appropriate colour (2.2.2, Method IT), 

Dissolve a quantity' equivalent to 50 000 IU in water R and 
dilute to 10 mL with the same solvent. 

pH (2.2.2) 

5.5 to 8.0. 

Dissolve 0.1 g in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Nuclcotidic impurities 

Dissolve 40 mg in 10 mL of water R, The absorbance 
(2.2,25) measured at 260 nm is not greater than 0,15. 

Protein 

Maximum 0.5 per cent (dried substance). 

Solution A Mix 2 volumes of a 10 g/L solution of sodium 
hydroxide R and 2 volumes of a 50 g/L solution of sodium 
carbonate R and dilute to 5 volumes with water R. 

Solution B Mix 2 volumes of a 12,5 g/L solution of copper 
sulfate R and 2 volumes of a 29.8 g/L solution of sodium 
tartrate R and dilute to 5 volumes with water R !. 

Solution C Mix 1 volume of solution B and 50 volumes of 
solution A, 

Solution D Dilute a phosphomolybdotungstic reagent in 
water R. Suitable dilutions produce solutions of 
pH 10.25 ± 0.25 after addition of solutions C and D to the 
test and reference solutions. 


Test solution Dissolve the substance to be examined in water R 
to obtain a concentration of 5 mg/mL, 

Reference solutions Dissolve bovine albumin Rl in water R to 
obtain a concentration of 100 mg/mL. Prepare dilutions of 
the solution in water R as prescribed in general chapter 
2.5.22, method 2. 

Blank water R. 

Procedure To 1 mL of each reference solution, of the test 
solution and of the blank, add 5 mL of solution C . Allow' to 
stand for 10 min. Add 0,5 mL of solution D, mix and allow 
to stand at room temperature for 30 min. Determine the 
absorbances (2.2.25) of the solutions at 750 nm, using the 
solution prepared from the blank as compensation liquid. 
Calculations As prescribed in general chapter 2.5.22, method 2. 
Related substances 

Liquid chromatography (2.2.29), Reference solutions are stable 
at room temperature for 24 h. 

Test solution Dissolve an accurately weighed quantity of 
about 50 mg of the substance to be examined in 5,0 mL of 
water for chromatography R. Mix using a vortex mixer until 
dissolution is complete. 

Test solution (b) Dissolve an accurately weighed quantity of 
about 0.1 g of the substance to be examined in l .0 mL of 
water for chromatography R. Mix using a vortex mixer until 
dissolution is complete. Mix 500 pL of the solution and 
250 pL of I M hydrochloric acid t then add 50 fiL of a 
250 mg/mL solution of sodium nitrite R, Mix gently and allow 
to stand at room temperature for 40 min before adding 
200 pL of / M sodium hydroxide to stop the reaction. 

Reference solution (a) Dissolve 250 mg of heparin for physico¬ 
chemical analysis CRS in water for chromatography R and dilute 
to 2.0 mL with the same solvent. Mix using a vortex mixer 
until dissolution is complete. 

Reference solution (b) Add 1200 pL of reference solution (a) 
to 300 pL of dermatan sulfate and over-sulfated chondroitin 
sulfate CRS . Mix using a vortex mixer to homogenise. 
Reference solution (c) Add 100 pL of reference solution (b) to 
900 pL of water for chromatography R. Mix using a vortex 
mixer to homogenise. 

Reference solution (d) Add 400 pL of reference solution (a) to 
100 pL of water for chromatography R and mix using a vortex 
mixer. Add 250 pL of I M hydrochloric acich then add 50 pL 
of a 250 mg/mL solution of sodium nitrite R. Mix gently and 
allow to stand at room temperature for 40 min before adding 
200 pL of / M sodium hydroxide to stop the reaction. 

Reference solution (e) To 500 pL of reference solution (b) 3 add 
250 pL of / Af hydrochloric acid , then add 50 pL of a 
250 mg/mL solution of sodium nitrite R Mix gently and allow 
to stand at room temperature for 40 min before adding 
200 pL of / Af sodium hydroxide to stop the reaction. 
Precolumn: 

— size. I = 0.05 m, 0 = 2 mm; 

— stationary phase: aruon-exchange resin R (13 pm). 

Column: 

— met l = 0.25 m, 0 == % mm; 

— stationary phase: anion-exchange resin R (9 pm); 

— temperature: 40 C. 

Mobile phase: 

— mobile phase A: dissolve 0.40 g of sodium dihydrogen 
phosphate R in i L of water for chromatography R and 
adjust to pH 3.0 with dilute phosphoric acid J?; 

— mobile phase B: dissolve 0.40 g of sodium dihydrogen 
phosphate R in 1 L of water for chromatography add 



2017 


Heparins I-1169 


140 g of sodium perchlorate R and adjust to pH 3.0 with 
dilute phosphoric add R; filter and degas; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0 - LG 

75 

IS 

10 - 35 

75 ->0 

25 100 

35-40 

0 

LOO 


Flow rate 0.22 mL/min. 

Detection Spectrophotometer at 202 nm. 

Equilibration At least 13 min. 

Injection 20 \xL of test solution (b) and reference solutions (d) 
and (e). 

Relative retention With reference to heparin (retention 
time = about 26 min); dermatan sulfate and chondroitin 
sulfate = about 0.9; over-sulfated chondroidn 
sulfate = about 1,3. 

System suitability. 

— the chromatogram obtained with reference solution (d) 
shows no peak at the retendon time of heparin; 

— resolution: minimum 3.0 between die peaks due to 
dermatan sulfate + chondroidn sulfate and over-sulfated 
chondroidn sulfate in the chromatogram obtained with 
reference solution (e). 

Limits: 

— sum of dermatan sulfate and chondroitin sulfate: not more 
than the area of the corresponding peak in the 
chromatogram obtained with reference solution (e) 

(2,0 per cent); 

— any other impurity: no peaks other than the peak due to 
dermatan sulfate + chondroitin sulfate are detected. 

Nitrogen (2,5,9) 

1.5 per cent to 2.5 per cent (dried substance), determined on 
0JQ0 g. 

Sodium 

10.5 per cent to 13.5 per cent (dried substance). 

Atomic absorption spectrometry (2.2.25, Method 1 ). 

Test solution Dissolve 50 mg of the substance to be examined 
in a 1.27 mg/mL solution of caesium chloride R in 0.1 M 
hydrochloric acid and dilute to 100.0 mL with the same 
solvent. 

Reference solutions Prepare reference solutions containing 
25 ppm, 50 ppm and 75 ppm of Na, using sodium standard 
solution (200 ppm Na) R diluted with a 1,27 mg/'mL solution 
of caesium chloride R in 0.1 M hydrochloric acid. 

Source Sodium hollow-cathode lamp. 

Wavelength 330.3 nm. 

Atomisation device Flame of suitable composition (for example 
11 L of air and 2 L of acetylene per minute). 

Heavy metals {2A. 8) 

Maximum 30 ppm, 

1.0 g complies with test F, Prepare the reference solution 
using 3.0 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2. 2.32) 

Maximum 8.0 per cent, determined on 1.000 g by drying at 
60 X over diphosphorus pemoxide R at a pressure not 
exceeding 670 Pa for 3 h. 

Bacterial endotoxins (2.6J4) 

Less than 0,01 TU per International Unit of heparin, if 
intended for use in the manufacture of parenteral 


preparations without a further appropriate procedure for the 
removal of bacterial endotoxins. 

ASSAY 

Carry out the assay of anti-factor Ila activity' of heparin 
(2.7.5). The estimated potency is not less than 90 per cent 
and not more than 111 per cent of the stated potency. 

The confidence limits of the estimated potency’ (P - 0,95) 
arc not less than 80 per cent and not more than 125 per cent 
of the stated potency. 

STORAGE 

In an airtight container. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container, 

LABEL LING 

The label states the number of International Units per 
milligram. 

________ PtiEur 


Low-molecular-weight Heparins * ** 

(Low-molecular-mass Heparins, * 

Ph Eur monograph 0828) 

Action and use 

Anticoagulant. 

PhEur ________ _ __ 

DEFINITION 

Salts of sulfa ted glvcosaminoglycans having a mass-average 
relative molecular mass less than 8000 and for which at Least 
60 per cent of the total mass has a relative molecular mass 
less than 8000, Low-molecular-mass heparins display 
different chemical structures at the reducing, or the non- 
reducing end of the polysaccharide chains. 

The potency is not less than 70 IU of anti-factor Xa activity 
per milligram, calculated with reference to the dried 
substance. The ratio of anti-factor Xa activity to anti-factor 
Ila activity, determined as described under Assay, is not less 
than 1.5. 

PRODUCTION 

Low-molecular-mass heparins are obtained by fractionation 
or depolymerisation of heparin of natural origin that complies 
with the monograph Heparin sodium (0333) or Heparin 
calcium (0332), whichever is appropriate, unless otherwise 
justified and authorised. For each type of low-molecular-mass 
heparin the batch-to-batch consistency is ensured by 
demonstrating, for example, that the mass-average relative 
molecular mass and the mass percentage within defined 
relative molecular-mass ranges lower than 8000 are not less 
than 75 per cent and not more than 125 per cent of the 
mean value stated as type specification. The same limits 
apply also to the ratio of anti-factor Xa activity to anti¬ 
factor Ila activity. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water. 

IDENTIFICATION 

A. Nuclear magnetic resonance spectrometry (2.2.33). 
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Preparation Dissolve 0.200 g of the substance to be examined 
in a mixture of 0.2 mL of deuterium oxide R and 0,8 raL of 
water R. 

Comparison Dissolve 0,200 g of the appropriate specific low- 
mo] ecu! ar-m ass heparin reference standard in a mixture of 
0.2 mL of deuterium oxide R and 0.8 mL of water R. 

Operating conditions: 

— field strength: 75 MHz; 

— temperature: 40 C; 

“ cell diameter 5 mm. 

Processing: 

— Fourier transformation; 

— dcuterated methanol reference signal set at 50.0 ppm. 
Results The NMR spectrum obtained is similar to that 
obtained with the appropriate specific low-molecular-mass 
heparin referenee standard, 

B, The ratio of anti-factor Xa activity to anti-factor Ila 
activity, determined as described under Assay, is not less 
than 1.5, 

C. Size-exclusion chromatography (2.2,30). 

Test solution Dissolve 20 mg of the substance to be examined 
in 2 mL of the mobile phase. 

Reference solution Dissolve 20 mg of heparin low-molecular-mass 
for calibration CRS in 2 mL of the mobile phase. 

Column : 

— size: l ~ 0,30 m* 0 = 7,5 mm; 

— stationary phase : appropriate porous silica beads 
(5 pm) with a fractionation range for proteins of 
approximately 15 000 to 100 000; 

— number of theoretical plates: minimum of 20 000 per 
metre. 

Mobile phase 28.4 g/L solution of anhydrous sodium sulfate R 
adjusted to pH 5,0 with dilute sulfuric acid R. 

Flow rate 0.5 mLmin, 

Detection Differential reffaerometer. 

Injection 25 gL. 

Calibration For detection, use a differential refractomctcr (RI) 
detector connected in series to an ultraviolet 
spectrophotometer (UV) set at 234 nm such that the 
UV monitor is connected to the column oudet, and the 
RI detector to the UV-monitor outlet. 

It is necessary to measure the time lapse between the 
2 detectors accurately, so that their chromatograms can be 
aligned correctly. The retention times used in the calibration 
must be those from the Rl detector. 

Tire normalisation factor used to calculate the relative 
molecular mass from the RL'UV ratio is obtained as follows: 
calculate the total area under the U V234 (LUV234) and the 
RI (IRI) curves by numerical integration over the range of 
interest (i.e. excluding salt and solvent peaks at the end of 
the chromatogram). Calculate the ratio r using the following 
expression: 

SRI 

£UV 2 34 

Calculate the factor / using the following expression: 


r 


M na - assigned number-average relative molecular mass 
of the Heparin low-molecular-mass for calibration 
CRS found in the leaflet supplied with the CRS. 

Provided the UV2J4 and the RI responses are aligned, the 
relative molecular mass M at any point is calculated using the 
following expression: 


J UV234 

The resulting table of retention rimes and relative molecular 
masses may be used to derive a calibration for the 
chromatographic system by fitting a suitable mathematical 
relationship to the data, A polynomial of the 3rd degree is 
recommended. It must be stressed that the extrapolation of this 
fitted calibration curve to higher molecular masses is not valid. 
Inject 25 pL of the test solution and record the 
chromatogram for a period of time, ensuring complete 
elution of sample and solvent peaks. 

The mass-average relative molecular mass is defined by the 
following expression: 

E (RliMj) 

ERit 

RI f = mass of substance eluting in the fraction i; 

M, = relative molecular mass corresponding to fraction f. 

Any low-molecular-mass heparin covered by a specific 
monograph complies with the requirements for 
identification C prescribed in the corresponding monograph. 
Where no specific monograph exists for the low-molecular- 
mass heparin to be examined, the mass-average relative 
molecular mass is not greater than 8000 and at least 
60 per cent of the total mass has a relative molecular mass 
lower than 8000, In addition, the molecular mass parameters 
(mass-average molecular mass and mass percentages of 
chains comprised between specified values) correspond to 
those of the manufacturer's reference preparation, 

D. It gives reaction (a) of sodium or the reactions of calcium 
(as appropriate) (2.3.1). 

TESTS 

pH (2.23) 

5.5 to 8.0, 

Dissolve 0.1 g in carbon dioxide-free tvatet‘ R and dilute to 
10 mL with the same solvent. 

Nitrogen (2.5.9) 

1.5 per cent to 2.5 per cent (dried substance). 

Calcium (2.5.11) 

9.5 per cent to 11.5 per cent (dried sub stance) } if prepared 
from heparin complying with the monograph Heparin 
calcium (0332). Use 0.200 g. 

Sodium 

10.5 per cent to 13.5 per cent (dried substance), if prepared 
from heparin complying with the monograph Heparin 
sodium (0333). 

Atomic absorption spectrometry (2.2.23> Method I). 

Test solution Dissolve 50 mg i n 0.1 M hydrochloric acid 
containing 1.27 mg of caesium chloride R per millilitre and 
dilute to 100.0 mL with the same solvent. 

Reference solutions Prepare reference solutions (25 ppm, 

50 ppm and 75 ppm) using sodium standard solution (200 ppm 
Na) R diluted with 0.1 M hydrochloric add containing 
1.27 mg of caesium chloride R per millilitre. 
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Source Sodium hollow-cathode lamp. 

Wavelength 330,3 nm. 

Atomisation device Flame of suitable composition (for 
example, 11 L of air and 2 L of acetylene per minute). 

Molar ratio of sulfate ions to carboxylate ions (2.2.38) 
Minimum LB. 

The sample of heparin used in this titration must be free from 
iotmabk impurities, particularly salts . 

Weigh 0.100 g of the substance to be examined taking the 
necessary measures to avoid die problems linked to 
hygroscopic! ty. 

Take up into about 20 mL of double-glass-distilled water R. 
Cool to 4 X and apply 2.0 mL of this solution to a pre¬ 
cooled column (approximately 10 x1 cm)j packed with a 
suitable cation-exchange resin R. Wash through with doublc- 
glass-distilled water R into the titration vessel up to a 
final volume of about 10-15 mL (the titration vessel must be 
just large enough to hold the electrodes from the conductivity merer, 
a small stirrer bar and a fine flexible tube from the outlet of a 
2 mL burette). Stir magnetically. When the conductivity 
reading is constant, note it and titrate with 0.05 M sodium 
hydroxide added in approximately 50 pL portions. Record the 
burette level and the conductivity meter reading a few 
seconds after each addition until the end-point is reached. 

For each measured figure, calculate the number of 
milliequivalents of sodium hydroxide added from the volume 
and the known concentration of the sodium hydroxide 
solution. Plot on a graph the figures for conductivity (as 
y-axis) against the figures of milliequi valent of sodium 
hydroxide (as x-axis). The graph will have 3 approximately 
linear sections: an initial steep downward slope, a middle 
slight rise and a final steep rise. Estimate the best straight 
lines through these 3 parts of the graph. At the points where 
the I st and 2 nd lines intersect, and where the 2 nd and 3 rd 
lines intersect, draw perpendiculars to the x-axis to estimate 
the milliequivalents of sodium hydroxide taken up by the 
sample at those points. The point where the l 51 and 2 nd lines 
intersect will give the number of milliequivalents of sodium 
hydroxide taken up by the sulfate groups, and the point 
where the 2 nd and 3 rd lines intersect will give the number of 
milliequivalents taken up by the sulfate and carboxylate 
groups together. The difference between the 2 will therefore 
give the number of milliequivalents taken up by the 
carboxylate groups. 

Heavy metals (2.4.8) 

Maximum 30 ppm. 

LG g complies with test F. Prepare the reference solution 
using 3.0 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying (2.232) 

Maximum 10.0 per cent, determined on 1.000 g by drying at 
60 C over diphosphorus pentoxide R at a pressure not 
exceeding 0.67 kPa for 3 h. 

Bacterial endotoxins {2.6.14) 

Less than 0.01 IU per International Unit of anti-Xa activity, 
if intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for the 
removal of bacterial endotoxins. The addition of divalent 
cations may be necessary to fulfil the validation criteria. 

ASSAY 

The anticoagulant activity of low-molecular-mass heparins is 
determined in vitro by 2 assays which determine its ability to 
accelerate the inhibition of factor Xa (anti-Xa assay) and 
thrombin, factor Ila (anti-IIa assay), by antithrombin III. 


The International Units for anti-Xa and anti-IIa activity are 
the activities contained in a stated amount of the 
International Standard for low-molecular-mass heparin. 
Heparin low-motecular-mass for away BRP, calibrated in 
international Units by comparison with the International 
Standard using the 2 assays given below, is used as reference 
preparation. 

ANTI-FACTOR XA ACTIVITY 
Reference and test solutions 

Prepare 4 independent series of 4 dilutions each, of the 
substance to be examined and of the reference preparation of 
low-molecular-mass heparin in 

tris (hydroxymethyl) aminamethane sodium chloride buffer solution 
pH 7.4 R\ the concentration range should be within 0.025 IU 
to 0.2 IU of anti-factor Xa activity per millilitre and the 
dilutions chosen should give a linear response when results 
are plotted as absorbance against log concentration. 
Procedure 

Label 16 tubes for the dilutions of the substance to be 
examined and 16 tubes for the dilutions of the reference 
preparation: Tj, T 2 , T 3 , T 4 for each of the 4 series of 
dilutions of the substance to be examined and S l; S 2 , S 3 , S 4 
for each of the 4 series of dilutions of the reference 
preparation. To each of the 32 tubes add 50 pL of 
antithrombin III solution R1 and 50 pL of the appropriate 
dilution of the substance to be examined, or the reference 
preparation. After each addition, mix but do not allow 
bubbles to form. Treating the tubes in 2 subsequent series in 
the order S|, S 2 , Sj, S 4i T|, Ti, Tj, T.*, T l7 T 2 , T}, T 43 S 1? 
s 2 , S 3 , s 4 , allow to equilibrate at 37 C (water-bath or 
heating block) for 1 min and add to each tube 100 pL of 
botrine factor Xa solution R. Incubate for exactly 1 min and 
add 250 pL of thromogemc substrate RL Stop the reaction 
after exactly 4 min by adding 375 pL of acetic acid R. 
Transfer the mixtures to semi-micro cuvettes and measure 
the absorbance ( 23.25) at 405 nm. Determine the blank 
amidolytic activity at the beginning and at the end of the 
procedure in a similar manner, using 

tris (hydroxymethyl) am in ometha ne sodium chloride buffer solution 
pH 7.4 R instead of the reference and test solutions; 
the 2 blank values do not differ significantly. Calculate the 
regression of the absorbance on log concentrations of the 
solutions of the substance to be examined and of the 
reference preparation of low-molecular-mass heparins and 
calculate the potency of the substance to be examined in 
International Units of anti-factor Xa activity per millilitre 
using the usual statistical methods for parallel-line assays. 

ANTI-FACTOR IIA ACTIVITY 
Reference and test solutions 

Prepare 4 independent series of 4 dilutions each, of the 
substance to be examined and of the reference preparation of 
low molccular-mass heparin in 

tris (hydroxymethyl) ammometha ne sodium chloride bitffer solution 
pH 7.4 R t the concentration range should be within 0.015 IU 
to 0.075 IU of ami-factor Ila activity per millilitre and the 
dilutions chosen should give a linear response w T hen results 
are plotted as absorbance against log concentration. 

Procedure 

Label 16 tubes for the dilutions of the substance to be 
examined and 16 tubes for the dilutions of the reference 
preparation: T l3 T 2J T 3 , T 4 for each of the 4 series of 
dilutions of the substance to be examined and S|, S 2 > S*. S 4 
for each of the 4 series of dilutions of the reference 
preparation. To each of the 32 tubes add 50 pL of 
andthrombin HI solution R2 and 50 pL of the appropriate 
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dilution of the substance to be examined or the reference 
preparation. After each addition, mix but do not allow 
bubbles to form. Treating the tubes in 2 subsequent series in 
the order S b S 2? S* S 4 , T u T 2j T 3s T 4j T u T 3 , T 3 , T 4j S l5 
$ 2 > S 33 S 4) allow to equilibrate at 37 °C (water-bath or 
heating block) for 1 min and add to each tube 100 pL of 
human thrombin solution R . Incubate for exactly 1 min and 
add 250 |iL of chromogenic substrate R2» Stop die reaction 
after exactly 4 min by adding 375 jjL of acetic add R, 

Transfer the mixtures to semi-micro cuvettes and measure 
the absorbance (2*2,25) at 405 nm. Determine die blank 
amidolytic activity at the beginning and at the end of the 
procedure in a similar manner, using 

iris (hydroxymethyl) an tmomethaue sodium chloride buffer solution 
pH 7.4 R instead of the reference and test solutions; 
the 2 blank values do not differ significantly. Calculate the 
regression of the absorbance on log concentrations of the 
solutions of the substance to be examined and of the 
reference preparation of low-molecular-mass hep arms, and 
calculate the potency of the substance to be examined in 
International Units of anti-factor Ila activity per millilitre 
using the usual statistical methods for parallel-line assays. 

LABELLING 

The label states: 

— the number of International Units of anti-factor Xa 
activity per milligram; 

— the number of International Units of anti-factor Ila 
activity per milligram; 

— the mass-average molecular mass and the percentage of 
molecules within defined molecular mass ranges; 

— where applicable, that the contents are the sodium salt; 

— where applicable, dial the contents are the calcium salt. 

STORAGE 

In an airtight tamper-proof container. If the product is sterile 
and free of bacterial endotoxins, store in a sterile and 
apyrogenic container. 

__ PhBur 


Heptaminol Hydrochloride ; ** 

** ** 

(Pk Eur, monograph 1980) * 

h 3 c nh 2 

A /\ and enaniiornsr , HCi 

HO CH 3 H CH 3 

C a H ao ClNO 181.7 543-15-7 

Action and use 

Non-selective phosphodiesterase inhibitor; treatment of 
reversible airways obstruction. 

PhEur _____ 

DEFINITION 

(6R5J-6-Ami no- 2 -methylheptan- 2-ol h yd ro chi oride. 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* 

Solubility' 

Freely soluble in water, soluble in alcohol, pracdcally 
insoluble in methylene chloride. 


IDENTIFICATION 

First identification: B, D. 

Second identification A, C, D 

A* To 1 mL of solution S (see Tests) add 4 mL of water R 
and 2 mL of a 200 g/L solution of ammonium and cerium 
nitrate R in 4 Ai nitric acid. An orange-brown colour develops, 

B, Infrared absorption spectrophotometry (2.2. 24 ), 
Comparison heptaminol hydrochloride CRS. 

C, Examine the chromatograms obtained in the test for 
related substances. 

Detection Examine in daylight. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (b). 

D, It gives reaction (a) of chlorides (23J). 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2. /) and not more intensely coloured 
than reference solution BY 6 (2*2*2, Method II). 

Acidity or alkalinity 

To 10 mL of solution S add 0.1 mL of methyl red solution R 
and 0.3 mL of 0,01 M hydrochloric acid. The solution is red. 
Add 0.6 mL of 0.01 Af sodium hydroxide. The solution is 
yellow. 

Related substances 

Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0,50 g of the substance to be 
examined in methanol R and dilute to 5.0 mL with the same 
solvent. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 10 mL 
with methanol R. 

Reference solution (a) Dilute 3.0 mL of test solution (a) to 
10.0 mL with methanol f?. Dilute 1*0 mL of this solution to 
50,0 mL with methanol R * 

Reference solution (b) Dissolve 0.10 g of heptaminol 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent* 

Reference solution (c) Dissolve 10.0 mg of heptaminol 
impurity A CRS in methanol R and dilute to 5.0 mL with the 
same solvent* 

Reference solution (d) Dilute L0 mL of reference solution (c) 
to 10.0 mL with methanol R . 

Reference solution (e) To 2*5 mL of reference solution (c) add 
0.5 mL of test solution (b) and dilute to 5 mL with 
methanol R< 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia R> dioxan 2-propanol R 
(10:50:50 VIVtV). 

Application 10 pL; apply test solutions (a) and (b) and 
reference solutions (a), (b), (d) and (e). 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Expose the plate to iodine vapour for at least 15 h. 
System suitability The chromatogram obtained with reference 
solution (e) shows 2 clearly separated principal spots and the 
chromatogram obtained with reference solution (a) shows a 
single principal spot. 
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Limits: in the chromatogram obtained with test solution (a): 

— impurity A: any spot corresponding to impurity A is not 
more intense than the spot in the chromatogram obtained 
with reference solution (d) (0.2 per centh 

— any other impurity, any spot, apart from the principal spot 
and any spot corresponding to impurity A is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.6 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 4 h. 

Sulfatcd ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.140 g in 50 mL of alcohol R and add 5.0 mL of 
0.01 M hydrochloric acid. Carry out a poteniiometric titration 
(2.2.20), using 0.1 M sodium hydroxide. Read the volume 
added between the 2 points of inflexion, 

1 mL of 0.1 M sodium hydroxide is equivalent to 18.17 mg of 
C 8 H 20 C1NO. 

IMPURITIES 



CH S H CH 3 


A. (2jR.S)-6-methylhept-5-en-2-amine. 

-.— ____ PtiEur 


Hexachlorophene 



C 13 H 6 C1 6 0 2 406.9 70-30-4 

Action and use 

Antiseptic. 

Preparation 

Hexachlorophene Dusting Powder 

DEFINITION 

Hexachlorophene is 2 3 2-methylenebis(3 5 4,6-trichlorophenol). 
It contains not less than 98.0% and not more than 100,5% 
of G^HeCLOsj calculated with reference to the dried 
substance, 

PRODUCTION 

A suitable test is carried out to demonstrate that the level of 
S^^jS-tetrachlorodibenKO-^-dioxin present does not exceed 
2 ppb. 

CHARACTERISTICS 

A white or pale buff, crystalline powder. 


Practically insoluble in water, very soluble in acetone ; freely 
soluble in ethanol (96%). It dissolves in dilute solutions of the 
alkali hydroxides, 

IDENTIFICATION 

The infrared absorption spectrum., Appendix II A, is concordant 
with the reference spectrum of hexachlorophene (RS 174). 

TESTS 

Chloride 

Dissolve 0.50 g in 2 mL of ethanol (96%) , dilute to 25 mL 
with water and filter. 5 mL of the clear filtrate diluted to 
15 mL with water complies with the limit test for chlorides. 
Appendix VII (500 ppm). 

Non~phenolic substances 

Dissolve 5 g in 38 mL of methanol , add 125 mL of 
0.25 m sodium hydroxide and extract with three 15 mL 
quantities of n -pentane, retaining any foamy interphase with 
the aqueous layer. Dry the combined extracts over anhydrous 
sodium sulfate and evaporate to dryness at a pressure not 
exceeding 2 kPa, The residue weighs not more than 37.5 mg 
when dried to constant weight (0.75%), 

Related substances 

Cany out the method for liquid chromatography. 

Appendix III D, using the following solutions in methanol 

(1) 1.0% w/v of the substance being examined. 

(2) 0.020% w/v of the substance being examined. 
CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (20 cm x 4.6 mm) packed 
with octadecylsilyl silica gel for chromatography, (10 pm) 
(Spherisorb ODS 1 is suitable). 

(b) Use isocratic elution and the mobile phase described 
below r . 

(c) Use a flow rate of 2 mL per minute. 

(d) Use an ambient column temperature. 

(e) Use a detection wavelength of 300 nm. 

(f) Inject 20 pL of each solution. 

MOBILE PHASE 

] volume of glacial acetic acid , 20 volumes of water and 
100 volumes of methanol. 

LIMITS 

In the chromatogram obtained with solution (1): 
the sum of the areas of any secondary peaks with a retention 
time not more than 3 times that of the principal peak is not 
greater than twice the area of the principal peak in the 
chromatogram obtained with solution (2) (4.0%) and not 
more than one such peak has an area greater than hall' of the 
area of the principal peak in the chromatogram obtained with 
solution (2) (1.0%). 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
LQ% of its weight. Use 1 g. 

Sul fated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 1.000 g in 25 mL of ethanol (96%) previously 
adjusted to pH 9.0 and titrate with 0.1 m sodium hydroxide VS 
determining the end point potentiometrically. Each mL of 
0.1m sodium hydroxide IT is equivalent to 40.69 mg of 
C] 3^01^02- 
STORAGE 

Hexachlorophene should be protected from light. 
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Hexamidine Isetionate 

(Hexamidine Dusetionate, Ph , Eur . I436J 


MH 



C*H*sNA* 607 659-4CL5 

Action and use 

Antiprotozoal. 

PhEur _____ 

DEFINITION 

4,4 '-[Hexane-1 3 6-diylb is foxy) ] dibenzimid amide 
b is (2-hydroxyeth a nesulfo nate). 

Content 

98.5 per cent to 10L5 per cent (dried substance). 

PRODUCTION 

It is considered that alkyl 2-hydroxy ethane sulfonate esters are 
potential impurities in hexamidine diisetionate. 

The manufacturing process should be developed taking into 
consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials;, process capability and validation including, where 
necessary, demonstration that alkyl 2-hydroxyethanesulfonate 
esters are not detectable in the final product. 

CHARACTERS 

Appearance 

White or slightly yellow powder, hygroscopic. 

Solubility 

Sparingly soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride, 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 

Comparison hexamidine diisetionate CRS . 

B. Dissolve about 40 mg in 5 mL of water R and add 
drop wise with shaking 1 mL of a 100 g/L solution of sodium 
chloride R. Allow to stand for 5 min. An abundant, 
shimmering white precipitate is slowly formed. 

TESTS 

Appearance of solution 

Dissolve 0.50 g in carbon dioxide-five water R , heating at 
about 70 C and dilute to 10 mL with the same solvent. 
Allow to cool to room temperature for 10-15 min. 

The solution is not more opalescent than reference 
suspension II (2,2. /) and not more intensely coloured than 
intensity 6 of the range of reference solutions of the most 
appropriate colour (2.2.2, Method II). 

Acidity or alkalinity 

Dissolve 2.0 g in water R heating at about 50 C and dilute 
to 20 mL with water R heating at about 50 C. Mow to cool 
to about 35 °C 5 add 0.1 mL of methyl red solution R . 

Not more than 0,25 mL of 0.05 M hydrochloric acid or 
0.05 M sodium hydroxide is required to change the colour of 
the indicator. 

Related substances 

Liquid chromatography (2.2,29). 


Test solution Dissolve 20.0 mg of the substance to be 
examined in mobile phase A and dilute to 100,0 mL with 
mobile phase A. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with mobile phase A. 

Reference solution (h) Dilute 1.0 mL of reference solution (a) 
to 10.0 mLwith mobile phase A. 

Reference solution (c) Dissolve 5 mg of the substance to be 
examined and 5 mg of pentamidine diisetionate CRS in mobile 
phase A and dilute to 100 mL with mobile phase A, Dilute 
2 mL of the solution to 5 mL with mobile phase A. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: styrene-divmylbenzene copolymer R (8 pm). 
Mobile phase: 

— mobile phase A : mix 20 volumes of acetonitrile R and 

80 volumes of a 6.8 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 3.0 with phosphoric 
acid Ri 

— mobile phase B: mix equal volumes of acetonitrile R and of 
a 6.8 g/L solution of potassium dihydrogen phosphate R 
previously adjusted to pH 3.0 with phosphoric acid R, 


Time 

Mobile phase A 

Mobile phase R 

(min) 

(percent V/V) 

(per cent V/V) 

0 - 30 

100-^0 

0-» 100 

30- 35 

0 

100 

35 - 40 

0* LOO 



Flow rate 1 niLmm. 

Detection Spectrophotometer at 263 nm. 

Injection 20 jiL. 

Relative retention With reference to hexamidine (retention 

time - about 6 min): impurity B - about 1,7; 

impurity A = about 2.0; impurity C = about 3.7; 

impurity D - about 4.7. 

System suitability: reference solution (c): 

— resolution: minimum 5.0 between die peaks due to 
hexamidine and pentamidine. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent); 

— impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 

-— impurities C, D: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent); 

— arty other impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— total: not more than L5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (L5 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2,2. .72) 

Maximum 0.5 per cent, determined on LOGO g by drying in 

an oven at 105 'C. 

Sul fated ash ( 2 . 4 . 14 ) 

Maximum 0.1 per cent, determined on I 0 g. 
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ASSAY 

Dissolve 0,250 g in 50 mL of dimethylformamide R. Titrate 
with 0.1 M utraburyiammonium hydroxide under a current of 
nitrogen R , determining the end-point 
potentiometrically (2.2,20), 

1 mL of 0.1 M tetrabutylammomum hydroxide is equivalent to 
30 35 mg of C 24 H 3g N 4 O l0 S 2 . 

STORAGE 

In an airtight container. 

IMPURITIES 

Specified impurities: A, B, C, D. 


o 



NH 


A. 4-[ [6-(4-carbamim id oylphcnoxy) hexylj oxyjhenzamide? 


m 



NH 


R ethy] 4-[[6-(4-carbamimidoylphenoxy)hexyl3oxy] 
benzimidoaie. 



C. 4-i mi no-9,16-dioxa-3-azamcyclo 115.2.2.2 5 * 8 ] tricosa- 
1 (19) ,2 j 5 >1 s 17 s 20,22-heptacn-2 -a mine. 


o 



NH 


D, ethy 1 4-[[6-(■LearbamimidoyIphenoxy)hexyl] oxy] benzoate ? 
___ PhEur 


Hexetidine 

(Pk. Eur. monograph 1221) 



C 2 iH4 5 N 3 339.6 141-94-6 

Action and use 

Antiseptic, 

PhEur _____ 

DEFINITION 

Hexetidine contains not less than 98,0 per cent and not more 
than the equivalent of 102.0 per cent of 
1* 3 -bis (2-ethylhexyl) ] - 5-methy Ihexahy d ropy ri m idi n - 5- amine. 

CHARACTERS 

An oily liquid? colourless or slightly yellow? very slightly 
soluble in water? very soluble in acetone* in alcohol and in 
methylene chloride. It dissolves in dilute mineral adds, 

IDENTIFICATION 

First identification A. 

Second identification B 3 C, D. 

A, Examine by infrared absorption spectrophotometry 
(2.2.24 ), comparing with the spectrum obtained with 
hexetidine CRS. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position* colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a). 

C. To 02 mL add 2 mL of sulfuric acid R and 2 mg of 
chromotropic acidy sodium salt R, Heat in a water-bath at 
60 C. A violet colour develops. 

D, Dissolve 0,2 mL in 1 mL of methylene chloride R. 

Add 0.5 mL of copper sulfate solution R y 0,05 mL of 0.25 M 
alcoholic sulfuric acid R and 5 mL of mater R. Shake, then 
allow' to stand. The lower layer becomes deep blue, 

TESTS 

Appearance 

The substance to be examined is clear (2.2,1) and not more 
intensely coloured than reference solution Y 5 or reference 
solution GY 5 (2.2.2 y Method IF). 

Relative density (2,2.5) 

0.864 to 0,870. 

Refractive index (2,2,6) 

1,461 to 1,467* 

Optical rotation (2.2,7) 

Dissolve 1.0 g in ethanol R and dilute to 10.0 mL with the 
same solvent. The angle of optical rotation is -0.10° to 
+ 0 . 10 °. 

Absorbance ( 2.2,25) 

Dissolve 0,50 g in heptane R and dilute to 50.0 mL with the 
same solvent. At wavelengths from 270 nm to 350 nm, the 
absorbance of the solution is not greater than 0.1. 

Related substances 

Examine by thin-layer chromatography (2,2,27), using silica 
gel H R as the coating substance. Prepare the solutions 
immediately before use. 
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Test solution (a) Dissolve 2.0 g of the substance to be 
examined in heptane R and dilute to 20 mL with the same 
solvent. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with heptane R. 

Reference solution (a) Dissolve 20 mg of hexetidine CRS in 
heptane R and dilute to 2 mL with the same solvent. 

Reference solution (b) Dilute 1 mL of test solution (a) to 
100 mL with heptane R. 

Reference solution (c) Dilute 5 mL of reference solution (b) to 
10 mL with heptane R. 

Reference solution (d) Dissolve 10 mg oi dehydmhexeiidine CRS 
in test solution (a) and dilute to 10 mL with the same 
solution. 

Apply separately to the plate 1 pL of each solution. At die 
bottom of a chromatographic rank* place an evaporating dish 
containing concentrated ammonia RL Place the dried plate in 
the tank and close the tank. Leave the plate in contact with 
the ammonia vapour for 15 min. Withdraw the place and 
place it in a current of air to remove the ammonia vapour. 
Develop over a path of 15 cm using a mixture of 20 volumes 
of methanol R and 80 volumes of toluene R . Allow the plate to 
dry in air. Expose the plate to iodine vapour for 30 min. 

Any spot in the chromatogram obtained with test 
solution (a), a pan from the principal spot, is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (1 per cent) and at most two such 
spots are more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent). The test 
is not valid unless the chromatogram obtained with reference 
solution (d) shows two clearly separated spots. 

Heavy metals (2.4.8) 

Dissolve 2.0 g in a mixture of 15 volumes of water R and 
85 volumes of acetone R and dilute to 20 mL with the same 
mixture of solvents. 12 mL of the solution complies w ? ith 
test B for heavy metals (10 ppm). Prepare the reference 
solution using lead standard solution (i ppm Pb) obtained by 
diluting lead standard solution (100 ppm Pb) R with a mixture 
of 15 volumes of water R and 85 volumes of acetone R. 

Sulfa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.150 g in 80 mL of anhydrous acetic acid R< Titrate 
with 0.1 M perchloric acid , determining the end-point 
potentiometrically (2.2. 20). 

1 mL of 0 , l M perchloric acid is equivalent to 16.98 mg of 
C 21 H 4 ,N 3 . 

STORAGE 

Store protected from light. 

IMPURITIES 


H*C 



A, 2-e thyl -N- [ [ 1 - (2-cthylhexyl)-4-me thyl -4,5 -dihydro-1 H- 
imi d a zol-4-yl] methyl] hexan-1-amine (dchydrohcxetidinc), 



B. N^N^-b is(2-ethylhexyl)- 2- -methylpropane-1,2,3-triamine 
(triamine), 


C, 2,6 -b is (2-ethylhexyl) -7 a-methy Ihexahydro-1 H- 
imidazo [ 1,5 -c] imidazo I e (hexedine), 


so 3 h 



D. naphtha)ene-lp-disulfonic acid. 

________ PhEur 


Hexylresorcinol 

(Ph. Eur. monograph 1437) 



C 12 H 1S 0 2 194.3 136-77-6 

Action and use 

Antihelminthic. 

PhEur ___ 

DEFINITION 

4-Hexylbenzenc-1,3-dioi. 

Content 

98,0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

Colourless, yellowish or reddish, crystalline powder or 
needles, turning browmish-pink on exposure to light or air. 

Solubility 

Very slightly soluble in water, freely soluble in ethanol 
(96 per cent) and in methylene chloride. 

It shows polymorphism (5.9), 

IDENTIFICATION 

First identification: B 
Second identification: A> C, D 

A. Melting point (2.2.14): 66 C to 68 C, melting may 
occur at about 60 C C, followed by solidification and a second 
melting between 66 and 68 °C. 

B, Infrared absorption spectrophotometry (Z2.24). 

Comparison hexylresorcinol CRS. 

If the spectra obtained in the solid state shou r differences! 
dissolve the substance to be examined and the reference 
substance separately in methanol f?, evaporate to dryness and 
record new spectra using the residues. 
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G. Thin-layer chromatography (2.2.27). 

Test solution Dilute 0 J mL of solution S (see Tests) to 
10 mL with ethanol (96 per cent) R. 

Reference solution (a) Dissolve 10 mg of hexylresordnol CRS in 
ethanol (96 per cmt) R and dilute to 10 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of hexylresordnol CRS 
and 10 mg of resorcinol R in ethanol (96 per cent) R, then 
dilute to 10 mL with the same solvent. 

Plate TLC silica gel G plate R. 

Mobile phase methyl ethyl ketone R, pentane R (50:50 ViV). 
Application 10 \xL. 

Development Over 2/3 of the plate. 

Drying In air for 5 min. 

Detection Spray with 3 mL of amsaldehyde solution R and heat 
at 100-105 C for 5 min. 

System suitability: reference solution (b); 

— the chromatogram shows 2 clearly separated principal 
spots. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. Dissolve 0,1 g in 1 mL of ethanol (96 per cent) R. 

Add one drop of ferric chloride solution Rl. A green colour is 
produced. Add dilute ammonia Rl. The solution changes to 
brown. 

TESTS 
Solution S 

Dissolve 1.0 g in ethanol (96 per cent) R and dilute to 
10.0 mL with the S3me solvent. 

Appearance of solution 

Solution S is clear (2.2.1). 

Acidity 

Dissolve 0.5 g in a mixture of 25 mL of carbon dioxide-free 
water R and 25 mL of ether R previously neutralised to 
phenolphthalein solution Rl and titrate with 0.1 M sodium 
hydroxide^ shaking vigorously after each addition. Not more 
than 0.4 mL is required to change the colour of the solution. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25 mg of the substance to be examined 
in the mobile phase and dilute to 25.0 mL with the mobile 
phase. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (h) Dissolve the contents of a vial of 
hexylresordnol for system suitability CRS (containing impurities 
C and D) in 1.0 mL of the mobile phase. 

Column: 

— size: l = 0,15 m, 0 = 4.6 mm; 

— stationary 1 phase: end-capped octadecyhilyl silica gel for 
chromatography R (3 pm): 

— temperature: 30 C. 

Mobile phase Mix 30 volumes of a 3,0 g/L solution of glacial 
acetic acid R previously adjusted to pH 5.9 with dilute 
ammonia Rl y and 70 volumes of methanol R. 

Flow rate 1.0 mL'min. 

Detection Spectrophotometer at 281 nm, 

Injection 20 jiL. 


Run time 2.5 times the retention time of hexylresorcinol. 
Identification of impurities Use the chromatogram supplied 
with hexylresorcinol for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities C and D. 

Relative retention With reference to hexylresorcinol (retention 
time = about 10 min): impurity C - about 0.7; 
impurity D - about LI. 

System suitability: Reference solution (b): 

— peak-to-valley ratio: minimum 3.0, where H p = height 
above the baseline of the peak due to impurity D and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
hexylresorcinol. 

Calculation of percentage contents: 

— correction factor, multiplv the peak area of impurity D by 
03; 

— for each impurity, use the concentration of hexylresordnol 
in reference solution (a). 

Limits: 

— impurities C, D : for each impurity, maximum 0.2 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5.12) 

Maximum 0.5 per cent, determined on 1.00 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.100 g in 10 mL of methanol R in a ground-glass- 
stoppered flask, add 30.0 mL of 0.016? M potassium bromate 
and 2 g of potassium bromide R. Shake to dissolve the 
substance and add 15 mL of dilute sulfuric acid R. Stopper 
the flask, shake and allow to stand in the dark for 15 min, 
stirring continuously. Add 5 mL of methylene chloride R and a 
solution of 1 g of potassium iodide R in 10 mL of water R, 
allow to stand in the dark for 15 min, stirring continuously. 
Titrate with 0.1 M sodium thiosulfate , using I mL of starch 
solution R., shaking thoroughly. Carry out a blank titration 
under the same conditions. 

1 mL of 0.0167 M potassium bromate is equivalent to 
4,857 mg of 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A t B. 



A. phenol, 
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B. benzene-1,3-diol (resorcinol). 




C. 4-pentylbenzenc-l :i 3Hliol3 


D. 1 -(2,4-dihy droxypheny 1) hexan-1 -one. 


PhEur 


Histamine Dihydrochloride 

(Ph. Eur. monograph 0143) 



, + ** 


* 

* 

* . 


* 

★ 

* 


QH n Cl 2 N 3 184.1 56-92-8 

PhEir ___ ___ 

DEFINITION 

Histamine dihydrochloride contains not less than 
98.5 per cent and not more than the equivalent of 
101.0 per cent of 2-(lH-imidazol-4-yl)ethanamine 
dihydrochloride, calculated with reference to the dried 
substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals, hygroscopic, very soluble in water, soluble in 
alcohol, 

IDENTIFICATION 

First identification A f D 
Second identification B> C, D 

A. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
histamine dihydrochloride CRS. Examine as discs prepared 
using 1 mg of substance. 

B. Examine the chromatograms obtained in the rest for 
histidine. The principal spot in the chromatogram obtained 
with test solution (b) is similar in position, colour and size to 
the principal spot in the chromatogram obtained with 
reference solution (a). 

C. Dissolve 0.1 g in 7 mL of water R and add 3 mL of a 
200 g/L solution of sodium hydroxide R. Dissolve 50 mg of 
sulfamlk acid R in a mixture of 0 A mL of hydrochloric acid R 
and 10 mL of water R and add 0.1 mL of sodium nitrite 
solution R. Add the second solution to the first and mix. 

A red colour is produced. 

D. It gives reaction (a) of chlorides (2.3.1). 


TESTS 
Solution S 

Dissolve 0,5 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 10 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and not more intensely coloured 
than reference solution Y? (2.2.2, Method IT). 

pH (2.23) 

The pH of solution S is 2,85 to 3,60. 

Histidine 

Examine by thin-layer chromatography (2.2.27), using a 
TLC silica gel G plate R, 

Test solution (a) Dissolve 0.5 g of the substance to be 
examined in water R and dilute to 10 mL with the same 
solvent. 

Test solution (b) Dilute 2 mL of test solution (a) to 10 mL 
with water R. 

Reference solution (a) Dissolve 0,1 g of histamine 
dihydrochloride CRS in water R and dilute to 10 mL with the 
same solvent. 

Reference solution (b) Dissolve 50 mg of histidine 
monohydrochloride R in water R and dilute to 100 mL with the 
same solvent. 

Reference solution (c) Mix 1 mL of test solution (a) and 1 mL 
of reference solution (b). 

Apply to the plate 1 |iL of test solution (a), 1 \xL of test 
solution (b), 1 pL of reference solution (a), 1 |±L of reference 
solution (b) and 2 pL of reference solution (c). Develop over 
a path of 15 cm using a mixture of 5 volumes of concentrated 
ammonia 20 volumes of water R and 75 volumes of 
acetonitrile R. Dry the plate in a current of air. Repeat the 
development in the same direction, dry the plate in a current 
of air and spray with ninhydrin solution Rl. Heat the plate at 
110 C for 10 min. Any spot corresponding to histidine in 
the chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (I per cent). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows 2 clearly separated spots. 

Sulfates (2. 433) 

3 mL of solution S diluted to 15 mL w r ith distilled water R 
complies with the limit test for sulfates (0.1 per cent). 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 0.20 g by drying 
in an oven at 105 *C. 

Sulfate d ash (2.4, / 4) 

Not more than 0.1 per cent, determined on 0.5 g. 

ASSAY 

Dissolve 0.080 g in a mixture of 5,0 mL of 0.01 M 
hydrochloric acid and 50 mL of alcohol R. Carry out a 
potentiometric titration (2.2.20), using 0.1 At sodium 
hydroxide , Read the volume added between the first and third 
points of inflexion. 

1 mL of 0.1 At sodium hydroxide is equivalent to 9.203 mg of 
C 5 HuC1 2 N 3 . 

STORAGE 

Store in an airtight container, protected from light. 

______ PhEur 
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Histidine 

(Ph. Eur. monograph 0911) 


H NHj 

BN sA^X 


C02H 


155,2 


*** 

+ * 

* + 

* * 


71 - 00-1 


Action and use 

Amino acid. 

PhEtr _ _ _ ___ 

definition 

(2S)-2-Ammo-3-( 1 /f-imidazol-4-yl)propanoic add. 
Fermentation product, extract or hydrolysate of protein. 
Content 

98.5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Soluble in water, very slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A t B. 

Second identification A, C, D. 

A. Spedfic optical rotation (see Tests). 

B, Infrared absorption spectrophotometry {2,2,24). 

Comparison histidine CRS . 

If the spectra obtained show differences, dissolve the 
substance to be examined and the reference substance 
separately in the minimum volume of water R, evaporate to 
dryness at 60 C and record new spectra using the residues. 

C, Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in water R and dilute to 50 mL with the same solvent. 
Reference solution. Dissolve 10 mg of histidine CRS in water R 
and dilute to 50 mL with the same solvent, 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R, water R, butanol R 
(20:20:60 VIVfV), 

Application 5 pL, 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with nmhydnn solution R and heat at 105 °C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the Test solution is similar in position! colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

D. Dissolve 0.1 g in 7 mL of water R and add 3 mL of a 
200 g/L solution of sodium hydroxide R, Dissolve 50 mg of 
sulfanilk acid R in a mixture of 0.1 mL of hydrochloric add R 
and 10 mL of water R and add 0,1 mL of sodium nitrite 
solution R . Add the second solution to the first and mix. 

An orange-red colour develops. 


TESTS 
Solution S 

Dissolve 2.5 g in distilled water R , heating in a water-bath, 
and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2. /) and not more intensely coloured 
than reference solution BY 7 (2.2.2, Method If). 

Specific optical rotation (2,2,7) 

+ 11,4 to + 12,4 (dried substance). 

Dissolve 2.75 g in J2.0 mL of hydrochloric acid R1 and dilute 
to 25,0 mL with water R, 

Nin hydrin-positive substances 

Amino acid analysis (2.2.S6). For analysis, use Method L 
The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2,46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A water R or a sample preparation buffer suitable for 
the apparatus used. 

Test solution Dissolve 30.0 mg of the substance io be 
examined in solution A and dilute to 50.0 mL with 
solution A, 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with solution A, Dilute 2.0 mL of this solution to 
10,0 mL with solution A. 

Reference solution (b) Dissolve 30,0 mg of proline R in 
solution A and dilute to 100.0 mL with solution A. Dilute 
1,0 mL of the solution to 250.0 mL with solution A. 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (100 ppm NH4) R to 50.0 mL with solution A, Dilute 
1.0 mL of this solution to 100.0 mL with solution A. 

Reference solution (d) Dissolve 30 mg of isoleucim R and 
30 mg of leucine R in solution A and dilute to 50.0 mL with 
solution A, Dilute 1,0 mL of the solution to 200,0 mL with 
solution A. 

Blank solution Solution A, 

Inject suitable, equal amounts of the test, blank and reference 
solutions into the amino add analyser. Run a program 
suitable for the determination of physiological amino acids. 
System suitability Reference solution (d): 

— resolution: minimum l ,5 between the peaks due to 
isoleucine and Leucine. 

Calculation of percentage contents'. 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of histidine in reference 
solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of proline in reference solution (b)s 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification, 

Limits: 

— any ninhydrin-positive substance: for each impurity, 
maximum 0.2 per cent; 

— total: maximum 0.5 per cent; 

— reporting threshold: 0.05 per cent. 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Chlorides ( 2.4,4) 

Maximum 200 ppm. 




I-1180 Histidine Hydrochloride Monohydrate 


2017 


Dilute 5 mL of solution S to 15 mL with water R. 

Sulfates (2.4. J3} 

Maximum 300 ppm. 

Dilute 10 mL of solution S to 15 mL with distilled water R. 

Ammonium 

Amino acid analysis (2.2,56) as described in the test for 
ninhydnn-positive substances with the following 
modifications. 

Injection Test solution, reference solution (c) and blank 
solution* 

Limit; 

ammonium at 570 nm: not more than the area of the 
corresponding peak tn the chromatogram obtained with 
reference solution (c) (0.02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution* 

Iron (24*9) 

Maximum 10 ppm. 

In a separating funnel, dissolve 1.0 g in 10 mL of dilute 
hydrochloric acid R. Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketcme R1 , shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. Use the aqueous layer. 

Heavy metals (24,® 

Maximum 10 ppm. 

Dissolve 2,0 g in a mixture of 3 mL of dilute hydrochloric 
add R and 15 mL of water with gentle warming if 
necessary, and dilute to 20 mL with water R. 12 mL of the 
solution complies with test A. Prepare the reference solution 
using lead standard solution (l ppm Pb) R. 

Loss on drying (2.232) 

Maximum 0*5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C. 

Sulfa ted ash (2.434) 

Maximum 0.1 per cent, determined on 1,0 g, 

ASSAY 

Dissolve 0 J 30 g in 50 mL of water R. Titrate with 0 L / Af 
hydrochloric acid> determining the end-point potentiometricallv 
( 222 ®* 

1 mL of 03 M hydrochloric acid is equivalent to 15,52 mg of 
C*H*N 3 0 2 * 

STORAGE 

Protected from light* 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecificd impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 530. Control of 
impurities in substances for pharmaceutical itse): A. 



A* (2®-2-amino-3~(4-hydroxyphenyl)propanofc add 
(tyrosine). 

_ _ PhFur 


Histidine Hydrochloride * * 

Monohydrate ***** 

(Ph. Bur. monograph 0910) 

. HCI , H 2 0 

C*H io C1N 3 0^ 2 0 209.6 5934-29-2 

Action and use 
Amino add. 

PhEar _ 

DEFINITION 

(25)-2-Amino-3-(1 /f-imidazol-4-yl)propanoic acid 
hydrochloride monohydrate. 

Fermentation product, extract or hydrolysate of protein. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A t B, C, E 
Second identification A, B, D t E f F. 

A. Specific optical rotation (see Tests), 

B* pH (see Tests). 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison histidine hydrochloride monohydrate CRS , 

D. Thin-layer chromatography (2,2,27)* 

Test solution Dissolve 10 mg of the substance to be examined 
in water R and dilute to 50 mL with the same solvent. 
Reference solution. Dissolve 10 mg of histidine hydrochloride 
monohydrate CRS in water R and dilute to 50 mL with the 
same solvent. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic add R, water R, butanol R 
(20:20:60 VIVIV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with ninhydrin solution R and heat at 105 C 
for 15 min* 

Results The principal spot in the chromatogram obtained with 
the Test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

E. Dissolve 0.1 g in 7 mL of water R and add 3 mL of a 
200 g/L solution of sodium hydroxide R. Dissolve 50 mg of 
sulfanilic add R in a mixture of 0, t mL of hydrochloric add R 
and 10 mL of water R and add 0.1 mL of sodium nitrite 
solution R. Add the second solution to the first and mix. 

An orange-red colour develops, 

F* About 20 mg gives reaction (a) of chlorides {22 /), 


/^n h m 2 
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TESTS 
Solution S 

Dissolve 2.5 g in carbon dioxide-five water R prepared from 
distilled water R and dilute to 50 mL with the same solvent. 

Appearance of solution 

Solution S is clear ( 2.2. /) and not more intensely coloured 
than reference solution BY & (2*22, Method IF). 

pH (2*22) 

3.0 to 5.0 for solution S. 

Specific optica] rotation ( 2.2.7) 

4 9*2 to + 10.6 (dried substance)* 

Dissolve 2.75 g in 12.0 mL of hydrochloric add R1 and dilute 
to 25.0 mL with water R . 

Ninhydrin-positive substances 

Amino add analysis (22*56). For analysis, use Method i. 
The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2 .46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A water R or a sample preparation buffer suitable for 
the apparatus used. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50,0 mL with 
solution A* 

Reference solution (a) Dilute I *0 mL of the test solution to 
100*0 mL with solution A. Dilute 2.0 mL of this solution to 
10*0 mL with solution A. 

Reference solution (b) Dissolve 30*0 mg of proline R in 
solution A and dilute to 100.0 mL with solution A. Dilute 
L0 mL of the solution to 250.0 mL with solution A* 

Reference solution (c) Dilute 6.0 mL of ammonium standard 
solution (100 ppm NH±) R to 50.0 mL with solution A. Dilute 
1.0 mL of this solution to 100.0 mL with solution A. 

Reference solution (d) Dissolve 30 mg of isoleucine R and 
30 mg of leucine R in solution A and dilute to 50*0 mL with 
solution A* Dilute 1.0 mL of the solution to 200*0 mL with 
solution A. 

Blank solution Solution A. 

Inject suitable! equal amounts of the test, blank and reference 
solutions into the amino add analyser. Run a program 
suitable for the determination of physiological amino adds. 
System suitability Reference solution (d): 

— resolution: minimum 1.5 between the peaks due to 
isoleucine and leucine. 

Calculation of percentage contents: 

— for any ninhydrin-positive substance detected at 570 nm 3 
use the concentration of histidine in reference 
solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of proline in reference solution (b); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits: 

— any n in hydrin-positive substance: for each impurity, 
maximum 0.2 per cent; 

— total: maximum 0*5 per cent; 

— reporting threshold: 0.05 per cent. 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 


Sulfates (2.4.13) 

Maximum 300 ppm. 

Dilute 10 mL of solution 3 to 15 mL with distilled water R. 

Ammonium 

Amino add analysis (2*2.56) as described in the test for 
ninhydrin-positive substances with the following 
modifications. 

Injection Test solution, reference solution (c) and blank 
solution. 

Limit. 

— ammonium at 570 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0*02 per cent), taking into account 
the peak due to ammonium in the chromatogram 
obtained with the blank solution* 

Iron (2.4.9) 

Maximum 10 ppm. 

In a separating funnel, dissolve 1*0 g in 10 ml. of dilute 
hydrochloric add R. Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone RI> shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min* Use the aqueous layer. 

Heavy metals (2.4.5) 

Maximum 10 ppm. 

Dissolve 2*0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A, Prepare 
the reference solution using lead standard solution 
(I ppm Pb) R. 

Loss on drying (2.2.31) 

7,0 per cent to 10*0 per cent, determined on L000 g by 
drying in an oven at 145-150 C C. 

Sul fated ash (24* 14) 

Maximum 0*1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0*160 g in 50 mL of carbon dioxide-free water R. 
Titrate with 0.1 M sodium hydroxide , determining the 
end-point potcntiomemcally (2.2.20). 

1 mL of 0.1 M sodium hydroxide is equivalent to 19,16 mg of 

c 6 h 10 cin 3 o 2 * 

STORAGE 

Protected from light. 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They arc limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10 * Control of 
impurities in substances for pharmaceutical use): A. 



A* (2S)-2-amino-3-(4-hydroxyphenyi)propanoic acid 
(tyrosine), 

_ PhE ir 
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Homatropine Hydrobromide 

(Ph. Eur. monograph 0500) 


H 



H 


C 16 H 22 BrN0 3 356,3 51-56-9 

Action and use 

Anticholinergic. 

Preparation 

Homatropine Eye Drops 

PhEur ___ 

DEFINITION 

(1 /? } 3r,5S)-8-Methyl-8-azabicyclo[3.2 ,1 ] oct-3-yl (2J?5>2- 
hydroxy- 2 -phenyt acetate hydro bromide. 

Content 

99,0 per cent to 101.0 per cem (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, sparingly soluble in alcohol. 

mp 

About 215 Cj with decomposition. 

IDENTIFICATION 

First identification A, C 
Second identification B, C 

A . Infrared absorption spectrophotometry {2.2.24}. 

Comparison homatropine hydrobromide CRS. 

B. Dissolve 50 mg in I mL of water R and add 2 mL of 
dilute acetic acid R. Heat and add 4 mL of picric acid 
solution R '. Allow to cool, shaking occasionally. Collect the 
crystals, wash with 2 quantities, each of 3 mL, of teed 
water R and dry at 100-105 °C. The crystals melt {2.2.14) at 
182 C to 186 C 

C. It gives reaction (a) of bromides (2.3.1). 

TESTS 
Solution S 

Dissolve 1.25 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is clear {2.2.1) and colourless {2.2.2, Method II), 
pH {2.2. J) 

5,0 to 6.5 for solution S. 

Related substances 

Liquid chromatography {2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 5,0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 25.0 mL with the mobile phase. 


Reference solution (c) Dissolve 5.0 mg of hyoscine 
hydrobromide CRS in the mobile phase and dilute to 50.0 mL 
with the mobile phase. To 10,0 mL of this solution add 
0.5 mL of the test solution and dilute to 100,0 mL with the 
mobile phase. 

Column: 

— sizer. I - 0.1 m 3 0 = 4.6 mm, 

— stationary phase : octadecylsilyl silica gel for chromatography R 
(3 pm), 

— temperature: 40 C. 

Mobile phase Mix 33 volumes of methanol R2 and 67 volumes 
of a solution prepared as follows: dissolve 6,8 g of potassium 
dihydrogen phosphate R and 7.0 g of sodium heptanesulfonate 
monohydrate R in 1000 mL of water R and adjust to pH 2.7 
with a 330 g L solution of phosphoric acid R. 

Flow rate 1 ,5 mL min. 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL, 

Run time 3 times the retention time of homatropine. 

Relative retention With reference to homatropine (retention 
lime = about 6.8 min): impurity C = about 0,2; 
impurity A = about 0.9; impurity' B = about LI; 
impurity D - about 1.9. 

System suitability: reference solution (c): 

— resolution: minimum 1,5 between the peaks due to 
homatropine and impurity B, 

— symmeny factor, maximum 2.5 for the peak due to 
homatropine. 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent), 

— impurities B> G, D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0,1 per cent)* 

— other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0.1 per cent), 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

( 1.0 per cent); disregard the peak due to the bromide ion 
which appears close to the peak due to the solvent, 

— disregard limit: 0,5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cem). 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sul fa ted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0,300 g in a mixture of 5,0 mL of 0.01 M 
hydrochloric acid and 50 mL of alcohol R, Carry out a 
potcntiometric titration ( 2 . 2 . 20 ), using 0.1 M sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 35,63 mg of 
C j IJH 22 B rNO 3 , 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A, B, C, D. 
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H 



H 


A, (1 R^s^SJ-S-methyl-S-azabicyclop^. 1 ]ocr*6-en-3*-yl 
(2 RS) -24iydroxy-2-phcny laceta te (dehy drohoma tropine) * 



B, Cli?> 2/?,45,55,7s)»9-methyi-3-oxa-9- 
azatrieyclo [3.3.1.0 2 * 4 ]non-7-yl (25)-3-hydroxy-2- 
phenylpropanoate (hyoscine), 



H OH 


C. (27?5)-2-hydroxy-2-pbenylacetic add (mandelic add), 



D. (I R , 3r, 55) -8-me thy I -8-azabicy do [3,2 * 1 ] oct-3-yl (2i?5)-3- 
hydroxy-2-phenylpropanoate (atropine). 

__ PtiEur 


Homatropine Methylbromide 

(Ph. Eur, monograph 0720) 


H 



C, 7 H 24 BrNO^ 370.3 80-49-9 

Action and use 

Anticholinergic 

PhEtr _ 

DEFINITION 

(1 i?, 3r, 55) - 3- [ [(2R5)-2-H y droxy-2-phenylacety 1 ] oxy ] -8,8- 
dimethyl-8-azoniab icyclo[3.2.I ]octane bromide. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Freely soluble in water, soluble in ethanol 96 per cent, 
mp: about 190 C, 


IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison homatropine methylbromide CRS . 

B, It gives reaction (a) of bromides (2.3.1). 

TESTS 
Solution S 

Dissolve 1.25 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2,2J) and colourless (2.2.2, Method II ). 
pH (2.2.3) 

4.5 to 6.5 for solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile Rl , mobile phase A (9:41 ViV). 
Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 5.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 5.0 mL of this 
solution to 50.0 mL with the solvent mixture. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 25.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5.0 mg of homatropine 
hydrobromide CRS (impurity B) in the solvent mixture and 
dilute to 50.0 mL with the solvent mixture. To 10.0 mL of 
the solution add 0.5 mL of the test solution and dilute to 
100,0 mL with the solvent mixture. 

Reference solution (d). Dissolve 2.0 mg of homatropine 
methylbromide for system suitability CRS (containing 
impurity A) in 1.0 mL of the solvent mixture. 

Column: 

— rise: / = 0 15 m, 0 “ 4.6 mm; 

— stationary 1 phase : octadecylsHyl silica gel for chromatography R 

(3 

— temperature: 25 °C. 

Mobile phase : 

— mobile phase A: dissolve 3.4 g of potassium dihydrogen 
phosphate R and 5.0 g of sodium pentanesulfimate 
morwhydrate R in 980 mL of water for chromatography f?, 
adjust to pH 3.0 with a 330 g/L solution of phosphoric 
acid R and dilute to 1000 mL with water for 
chromatography /?; 

— mobile phase B\ mix 400 mL of mobile phase A and 
600 mL of acetonitrile Rl; 


Time 

Mobile phase A 

Mobile phase B 

(mini 

(per cent V/V\ 

(percent V/V\ 

0-2 

70 

30 

2 -15 

70 -> 30 

30 —* 70 


Flow rare 1.4 mL/min, 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL. 

Relative retention With reference to homatropine 
methylbromide (retention time = about 5 min): 
impurity A = about 0.9; impurity B = about L2. 
Identification of impurities: use the chromatogram supplied 
with homatropine methylbromide for system suitability CRS and 
the chromatogram obtained with reference solution (d) to 
identify the peak due to impurity A; use the chromatogram 
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obtained with reference solution (c) to identify the peak due 
to impurity B. 

System suitability: 

— resolution: minimum 23 between the peaks due to 
homatropine methylbromide and impurity B in the 
chromatogram obtained with reference solution (c); 

— peak-tor-valleyt rath: minimum 13* where H p = height 
above the baseline of the peak due to impurity A and 
H v — height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
homatropine methylbromide in the chromatogram 
obtained with reference solution (d). 

Limits: 

— impurities A ? B: for each impurity, not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (03 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total : not more than twice die area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1-0 per cent); disregard the peak due to the bromide ion 
which appears close to the peak due to the solvent; 

— disregard limit: 03 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying {2.232) 

Maximum 03 per cent, determined on LOGO g by drying in 
an oven at 105 C. 

Sul fa red ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0300 g in 10 mL of water R. Titrate with 03 M 
silver nitrate . Determine the end-point potennometrically 
(2.2.20) * using a silver indicator electrode and a silver-stiver 
chloride reference electrode, 

1 mL of 03 M silver nitrate is equivalent to 37.03 mg 
of C BrMCfy 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 530l 
Control of impurities in substances for pharmaceutical use): C 3 
E, F. 



and enanNomer 


A. (1 R, 3s s 55) -3- [ [(2 J?5)-2-hydroxy-2-phenylacety 1 ] oxv ] -8,8- 
dimethyU8-a2oniabicydo[3,2. 1 Joct-6-ene 
(mcthy Idehv drohomatro pine). 



B. (11?,3r,53)-8-mcthyl-8-azabicyclo [ 3,2.1 ] acf-3-yl (2J?5)-2- 
hydroxy-2-phcnyIacetate (homatrop ine) , 



CO Z H 
H OH 


and ervanttomer 


C. (2i?S)-2-hydroxy-2-phenylacetic arid (mandelic arid). 



D, (Ifi^ft^S^TsJ-T-UC^-S-hydroxy^- 
pheny Ipropanoy 1] oxy ] * 9,9-dimethy 1-3 -oxa-9 - 
azoniatricy do [33.1. 0 2 * 4 ] nonane (methylhyosrine). 


and enantiomer 



E. (l^jSrjSSJ-S-tfCZ^^-hydroxi^S-phenylpropaiioylloxy]' 
8,8 -di methyl-8-azon iabi cydo [3,2.1] octane (methy1 atropine), 



F. methyl {2/2S)-2-hydroxy“2-phenylacetate (methyl 
man delate). 

_ PhSr 


Honey ** ** 

* * 

(Pk Bur. monograph 2051) ** 

PhEut _______, 

DEFINmON 

Honey is produced by bees (Apis mellifera L.) from the nectar 
of plants or from secretions of living parts of plants which the 
bees collect, transform by combining with specific substances 
of their own, deposit, dehydrate, store and leave in the honey 
comb to ripen and mature. 

PRODUCTION 

If the bee has been exposed to treatment to prevent or cure 
diseases or to any substance intended for preventing, 
destroying or controlling any pest, unwanted species of plants 
or animals, appropriate measures are taken to ensure that the 
levels of residues are as low as possible. 

CHARACTERS 

Appearance 

Viscous liquid which may be partly crystalline, almost white 
to dark brown > 
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IDENTIFICATION 

Thin-layer chromatography (2* 2.27). 

Test solution Dissolve 0,6 g of the substance to be examined 
in 50 mL of ethanol (30 per cent VfV) /?, 

Reference solution Dissolve 0,5 g of fructose R % 0.5 g of 
glucose R and 0,1 g of sucrose R in 100 mL of ethanol 
(30 per emu VfV) R. 

Plate TLC silica gel plate R< 

Mobile phase water R > acetonitrile R (13:87 VlV), 

Application 5 pL as bands. 

Development 3 times over a path of 15 cm. 

Drying In warm air. 

Detection Spray with a solution prepared as follows: dissolve 
2 g of dipheny lamine R and 2 mL of aniline R in 100 mL of 
acetone R. Add a 850 g/L solution of phosphoric acid R until 
the precipitate formed dissolves again (about 15-20 mL). 
Examine in daylight after heating at i 00-105 °C for 
5-10 min. 

Results See below the sequence of the zones present in the 
chromatograms obtained with the reference solution and the 
test solution. Furthermore, the weak brown zone due to 
sucrose in the chromatogram obtained with the reference 
solution may be present in the chromatogram obtained with 
tile test solution. One or more other weak zones may be 
present in the chromatogram obtained with the test solution. 


Tap of the plate 



Fructose: an intense brown zone 

An intense brown zone (fructose) 

Glucose: an interne greyish-blue 
zone 

An intense greyish-blue zone 
(glucose) 

Sucrose: a brown zone 

2 to 3 brownish grey tones 

Reference solution 

Test solution 


TESTS 

Refractive index (2,2,6) 

Minimum 1.487 (equivalent to a maximum water content of 
20 per cent). 

Homogenise 100 g and transfer into a flask. Close tightly and 
place in a water-bath at 50 ± 0,2 1 C until all sugar crystals 
have dissolved. Cool the solution to 20 C and 
rehomogenise. Immediately after rehomogenisation * cover the 
surface of the refractometer prism evenly with the sample. 
Determine the refractive index after 2 min if using an Abbe 
refractometer and after 4 min if using a digital refractometer. 
Use the average value of 2 determinations. 

Conductivity ( 2.2.38) 

Maximum 800 pS-cm’ 1 . 

Using the value obtained for the refractive index, determine 
the water content of the substance to be examined from 
Table 2051,-L Using this information, dissolve an amount of 
the substance to be examined equivalent to 20.0 g of honey 
dry solids, in water R to produce 100.0 mL, 

Optical rotation (2.2.7) 

Maximum + 0.6*. 

Using the value obtained for the refractive index, determine 
the water content of the substance to be examined from 


Table 205L-L Using this information, dissolve an amount of 
the substance to be examined, equivalent to 20,0 g of honey 
dry solids, in 50 mL of water R , Add 0.2 mL of concentrated 
ammonia R and dilute to 100.0 mL with water R. If necessary 
decolourise the solution with activated charcoal R. 


Table 2051,-L - Relationship of water content of honey to 
refractive index 


Water content 
(per cent m/m) 

Refractive index at 20 *C 

15.0 

1,4992 

15 2 

1.4987 

15.4 

1.4982 

15-fi 

1,4976 

15.8 

1.4971 

16.0 

1,4966 

16.2 

1.4961 

16.4 

1.4956 

16.6 

1.4951 

16.8 

1.4946 

17.0 

1,4940 

17,2 

1,4935 

17.4 

L4930 

17.6 

1,4925 

17.8 

1.4920 

18.0 

1,4915 

18.2 

14910 

18.4 

1,4905 

18.6 

1.4900 

18.8 

1.4895 

19.0 

1.4890 

19,2 

1.4885 

19,4 

1.4880 

19.6 

1.4875 

19.8 

1.4870 

20,0 

1,4865 


5 -Hy droxym e thy Ifurfiiral 

Maximum 80 ppm, calculated on dry solids. 

Using the value obtained for the refractive index, determine 
the water content of the substance to be examined from 
Table 2051,-L Using this information, dissolve an amount of 
the substance to be examined, equivalent to 5.0 g of honey 
dry solids, in 25 mL of water R and transfer to a 50.0 mL 
volumetric flask with the same solvent. Add 0.5 mL of a 
150 g/L solution of potassium femeyanide R and mix. 

Add 0.5 mL of a 300 g/L solution of zinc acetate /?, mix and 
dilute to 50.0 mL with water R (a drop of anhydrous 
ethanol R may be added to avoid foaming). Filter, Transfer 
5.0 mL of the filtered solution into each of 2 tubes. To one 
tube add 5.0 mL of water R (test solution). To the other 
tube add 5.0 mL of a 2,0 g/L solution of sodium 
hydmgemulfite R (reference solution). Determine the 
absorbance £2,2,25) of die test solution against the reference 
solution at 284 nm and 336 nm within 60 min. If the 
absorbance at 284 nm is greater chan 0,8, dilute to the same 
extent the test solution with water R and the reference 
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solution with a 2,0 g/L solution of sodium hydrogens ulfite R so 
as to obtain an absorbance of less than 0,8. 

Calculate the content of 5-hydro xymethy]£uri'ural from the 
expression; 

(A, -^)xDx 149.7 

Ai - absorbance at 284 nm, 

Aj = absorbance at 336 nm, 

D = dilution factor, where applicable. 

Chlorides {2.4.4} 

Maximum 350 ppm, determined on 15 mL of a 1 0 g/L 
solution* 

Sulfates (2.4.13) 

Maximum 250 ppm, determined on 15 mL of a 40 g/L 
solution, 

-_____ Phfa 


Hyaluronidase 

(Ph. Eur. monograph 0912) 


***** 
* * 

* * 

*** 


9001-54-1 


Action and use 

Used to promote absorption of fluid into tissues. 

Preparation 
Hyaluronidase Injection 

PhEu _ _ _ 

DEFINITION 

Enzyme extracted from mammalian testes (for example 
bovine testes) and capable of hydrolysing 
mucopolysaccharides of the hyaluronic acid type. It may 
contain a suitable stabiliser. 

Potency 

Minimum 300 IU of hyaluronidase activity per milligram 
(dried substance). 

PRODUCTION 

The animals from which hyaluronidase is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption. 

CHARACTERS 

Appearance 

White or yellowish-white, amorphous powder. 

Solubility 

Soluble in water, practically insoluble in acetone and in 
anhydrous ethanol. 

IDENTIFICATION 

A solution containing the equivalent of 100 IU of 
hyaluronidase in 1 mL of a 9 g/L solution of sodium 
chloride R depolymerises an equal volume of a 10 g/L solution 
of sodium kyaluronate BRP in l min at 20 C as shown by a 
pronounced decrease in viscosity. This action is destroyed by 
heating the hyaluronidase at 100 X for 30 min. 

TESTS 

Appearance of solution 

The solution is clear (2.2./). 

Dissolve 0.10 g in water R and dilute to 10 mL with the 
same solvent. 


pH (2.2.2) 

4.5 to 7.5. 

Dissolve 30 mg in carbon dioxide-free water R and dilute to 
10 mL with the same solvent. 

Loss on drying {2.232) 

Maximum 5.0 per cent, determined on 0.500 g by drying at 
60 X at a pressure not exceeding 670 Pa for 2 h. 

Bacterial endotoxins (2.6.14) 

Less than 0.2 IU per IU of hyaluronidase. 

ASSAY 

The activity of hyaluronidase is determined by comparing the 
rate at which it hydrolyses sodium hyaluronate BRP with the 
rate obtained with the International Standard, or a reference 
preparation calibrated in International Units, using a slope- 
ratio assay. 

Substrate saltwort To 0.10 g of sodium hyaluronate BRP in a 
25 mL conical flask add slowly 20.0 mL of water R at 4 X* 
The rate of addition must be slow enough to allow the 
substrate particles to swell (about 5 min). Maintain at 4 X 
and stir for at least J2 h. Store at 4 C and use within 
4 days. 

For the test solution and the reference solution, prepare the solution 
and cany out the dilution at 0 X to 4 C» 

Test solution Dissolve a suitable amount of the substance to 
be examined in hyaluronidase diluent R so as to obtain a 
solution containing 0.6 ± 0.3 IU of hyaluronidase per 
millilitre. 

Reference solution Dissolve a suitable amount of 
hyaluronidase BRP in hyaluronidase diluent R so as to obtain a 
solution containing 0.6 IU of hyaluronidase per millilitre. 

In a reaction vessel, mix 1.50 mL of phosphate buffer solution 
pH 6.4 R and 1.0 mL of the substrate solution and 
equilibrate at 37 ±0.1 X. At time tj = 0 (first 
chronometer) add 0.50 mL of the test solution containing 
mg of the enzyme to be examined, mix, measure the 
viscosity of the solution using a suitable viscometer 
maintained at 37 ± 0.1 X and record the outflow time t 2 
using a second chronometer (graduated in 0.1 second 
intervals), several times during about 20 min (read on the 
first chronometer). The following viscometer has been found 
suitable: Ubbelohde microviscometer (DIN 51 562, Pan 2), 
capillary type Mil, viscometer constant about 0.1 mm"/s 2 . 
Repeat the procedure using 0.50 mL of the reference 
solution containing Ej mg of hyaluronidase BRP. 

Calculate the viscosity ratio from the expression: 

k x t 2 
Vr ~ 0.6915 

k = the viscometer constant in mrrr/s 2 (indicated 

on the viscometer); 

t 2 = the outflow time (in seconds) of the solution; 

0.6915 - the kinematic viscosity in mm 2 /s of the buffer 

solution at 37 X. 

Since the enzymatic reaction continues during the outflow 
time measurements, the real reaction time equals t% -f- t 2 f2 y 
half of the outflow time { 1 ^ 2 ) for which a certain 
measurement is valid being added to the time t x at which the 
measurement is started. Plot (In q r ) J as a function of the 
reaction time (t v + t 2 l2) in seconds. A linear relationship is 
obtained. Calculate the slope for the substance to be 
examined (M and the reference preparation (6 r ). 
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Calculate the specific activity in International Units per 
milligram from the expression: 


b% E r a 
7 — x x A 
K E t 


A = the specific activity of hyahtmnidase BRP in 
International Units per milligram, 

Carry' out the complete procedure at least three times and 
calculate the average activity of the substance to be 
examined, 

STORAGE 

Store in an airtight container, at a temperature of 2 C to 
8 X, If the substance is sterile, store in a sterile, tamper¬ 
proof container. 

LABELLING 

The label states the activity in International Units per 
milligram. 

_ PtiBr 


Hydralazine Hydrochloride 

(Pk Bur . monograph 0829) 


• >*» 


C 8 H,CtN 4 196.6 304-20-1 

Action and use 

Vasodilator; treatment of hypertension. 

Preparations 

Hydralazine Injection 
Hydralazine Tablets 

Ph£x _____ 

DEFINITION 

1 -Hydrazinophthalazine hydrochloride. 

Content 

98.5 per cent to 101,0 per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, slightly soluble in ethanol {96 per cent), 
very slightly soluble in methylene chloride. 

mp 

About 275 C, with decomposition* 

IDENTIFICATION 

First identification B, E. 

Second identification A, C f D, E. 

A. Ultraviolet and visible absorption spectrophotometry 
(22.25)* 

Test solution Dissolve 50 mg in water R and dilute to 100 mL 
with the same solvent* Dilute 2 mL of this solution to 
100 mL with water R. 

Spectra! range 220-350 nm. 



Absorption maxima At 240 nm, 260 nm, 303 nm and 
315 nm. 

Absorbance ratio A 24 <JA 303 = 2.0 to 2,2* 

B. Infrared absorption spectrophotometry (2*2.24), 

Preparation Discs. 

Comparison hydralazine hydrochloride CRS. 

C* Dissolve 0,5 g in a mixture of 8 mL of dilute hydrochloric 
add R and 1 00 mL of water R. Add 2 mL of sodium nitrite 
solution /?, allow to stand for 30 min and filter. 

The precipitate, washed with water R and dried at 
100-105 C, melts (2,2/4) at 209 C to 212 D C* 

D, Dissolve about 10 mg in 2 mL of water R. Add 2 mL of a 
20 gfL solution of mtvobenzaldehyde R in ethanol 

(96 per cent) /?. An orange precipitate is formed* 

E, It gives reaction (a) of chlorides (2.2/), 

TESTS 
Solution S 

Dissolve 0,5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Appearance of solution 

The solution is clear (22./) and not more intensely coloured 
than reference solution GY 6 (2*2.2, Method II). 

Dilute 4 mL of solution S to 20 mL with water R. 
pH (22,2) 

3*5 to 4.2 for solution $, 

Hydrazine 

Thin-layer chromatography (2.2.27). 

Test solution Dissolve 0.12 g of the substance to be examined 
in 4 mL of water R and add 4 mL of a 150 g/L solution of 
sahcylaldehyde R in methanol R and 0*2 mL of hydrochloric 
acid R. Mix and keep at a temperature not exceeding 25 C 
for 2-4 h, until the precipitate formed has sedimented. 

Add 4 mL of toluene R y shake vigorously and centrifuge. 
Transfer the clear supernatant to a 100 mL separating funnel 
and shake vigorously, each time for 3 min, with 2 quantities, 
each of 20 mL, of a 200 g/L solution of sodium metabisulfite R 
and with 2 quantities, each of 50 mL, of water R- Separate 
the upper toluene layer which is the test solution. 

Reference solution (a) Dissolve 12 mg of hydrazine sulfate R in 
dilute hydrochloric acid R and dilute to 100.0 mL with the 
same acid. Dilute 1 .0 mL of this solution to 100.0 mL with 
dilute hydrochloric add R. 

Reference solution (b) Prepare the solution at the same time 
and in the same manner as for the test solution, using 
1.0 mL of reference solution (a) and 3 mL of water R. 

Hate TLC silica gel G plate R. 

Mobile phase ethanol (96 per cetu) R, toluene R (10:90 VIV). 
Application 20 fiL of the test solution and reference 
solution (b). 

Development Over a path of 10 cm. 

Drying In air. 

Detection Examine in ultraviolet light at 365 nm. 

Limir. 

— hydrazine: any yellow fluorescent spot due to hydrazine is 
not more intense than the corresponding spot in the 
chromatogram obtained with reference solution (b) 

(10 ppm). 

Related substances 

Liquid chromatography {2,2.29). 'Die solutions must be injected 
within one working day. 
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Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100,0 mL with the mobile phase. 

Reference solution (b) Dilute 10.0 mL of reference solution (a) 
to 50.0 mL with the mobile phase. 

Reference solution (c) Dissolve 25.0 mg of phthalazine R in the 
mobile phase and dilute to 50.0 mL with the mobile phase. 
Dilute 4.0 mL of this solution to 100.0 mL with the mobile 
phase. 

Reference solution (d) Dilute a mixture of 4,0 mL of the test 
solution and 10.0 mL of reference solution (c) to 100,0 mL 
with the mobile phase. 

Column: 

— size: l - 0.25 m 3 0 “ 4,6 mm; 

— stationary phase : nitrile silica gel for chromatography R1 
(10 pm). 

Mobile phase Mix 22 volumes of acetonitrile R and 78 volumes 
of a solution containing 1.44 g/L of sodium laurilsidfau R and 
0.75 g'L of tctrabutylamnimittm bromide R y then adjust to 
pH 3,0 with 0.05 M sulfuric add , 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 230 run. 

Injection 20 pL, 

Run time 3 times the retention time of hydralazine. 

Retention time Hydralazine - about 10 min to 12 min; 
if necessary, adjust the concentration of acetonitrile in the 
mobile phase. 

System suitability: 

— the chromatogram obtained with reference solution (d) 
shows 2 principal peaks; 

— resolution: minimum 2.5 between the peaks due to 
hydralazine and phtalazine in the chromatogram obtained 
with reference solution (d); 

— signal-to-noise ratio: minimum 3 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limit: 

— any impurity: for each impurity, not more than the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Loss on drying ( 2.2.32) 

Maximum 0.5 per cent, determined on L000 g by drying 
in vacuo. 

Sulfkted ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 80,0 mg in 25 mL of water R. Add 35 mL of 
hydrochloric acid R and titrate with 0.05 Mpotassium lodate, 
determining the end-point potentiometrically (2,2.20) using a 
platinum indicator electrode. 

1 mL of 0,05 M potassium iodate is equivalent to 9.832 mg of 
C a H 9 ClN 4 . 

STORAGE 

Protected from light. 

_ .PfiEur 


Hydrochloric Acid * ** 

*+ * 

(Concentrated Hydrochloric Acid , ** 

Ph Eur monograph 0002) 

HC1 36.46 7647-01-0 

Preparation 

Dilute Hydrochloric Acid 

PtiEur _____—_- __ 

DEFINITION 

Content 

35,0 per cent m/m to 39.0 per cent mhn. 

CHARACTERS 

Appearance 

Clearj colourless, fuming liquid. 

Solubility 
Miscible with water. 

Relative density' 

About 1.18. 

IDENTIFICATION 

A, Dilute with water R !. The solution is strongly add (2.2.4), 

B, It gives the reactions of chlorides (2JJ), 

C, It complies with the limits of the assay. 

TESTS 

Appearance of solution 

To 2 mL add 8 mL of water R. The solution is dear (2.2.1) 
and colourless (2.2.2, Method II). 

Free chlorine 

Maximum 4 ppm. 

To 15 mL add 100 mL of carbon dioxide-free water R , 1 mL 
of a 100 g/L solution of potassium iodide R and 0,5 ml. of 
iodide-free starch solution R. Allow to stand in the dark for 
2 min. Any blue colour disappears on the addition of 0.2 mL 
of 0.01 M sodium thiosulfate. 

Sulfates (2.4.13) 

Maximum 20 ppm. 

To 6.4 mL add 10 mg of sodium hydrogen carbonate R and 
evaporate to dryness on a water-bath. Dissolve the residue in 
15 mL of distilled water R. 

Heavy metals (2.4.8) 

Maximum 2 ppm. 

Dissolve the residue obtained in the test for residue on 
evaporation in 1 mL of dilute hydrochloric acid R and dilute to 
25 mL with water R. Dilute 5 mL of this solution to 20 mL 
with water R . 12 mL of the solution complies with test A. 
Prepare the reference solution using lead standard solution 
(2 ppm Pb) R. 

Residue on evaporation 
Maximum 0,01 per cent. 

Evaporate 100,0 g to dryness on a water-bath and dry at 
100-105 C. The residue weighs a maximum of 10 mg. 

ASSAY 

Weigh accurately a ground-gJass^stoppered flask containing 
30 mL of water R. Introduce 1.5 mL of the arid to be 
examined and weigh again. Titrate with l M sodium 
hydroxide, using methyl red solution R as indicator. 

1 mL of 1 M sodium hydroxide is equivalent to 36.46 mg of 

HQ. 

STORAGE 

In a stoppered container made of glass or another inert 
material, at a temperature not exceeding 30 C 

__ PhEur 
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Dilute Hydrochloric Acid * * 

\ ** 

(Ph. Eur. monograph 0003) * 

Ph&r _____ 

DEFINITION 

Content 

9.5 per cent mlm to 10,5 per cent mim of HC1 (36.46). 

PREPARATION 

To 726 g of water R add 274 g of concentrated hydrochloric 
arid and mix. 

IDENTIFICATION 

A. It is strongly acid (2.24). 

B. It gives the reactions of chlorides (22/). 

C. It complies with the limits of the assay, 

TESTS 

Appearance 

It is clear (2.2./) and colourless (2.2.2* Method II). 

Free chlorine 
Maximum I ppm. 

To 60 mL add 50 mL of carbon dioxide^free warn R, 1 mL of 
a 100 gfL solution of potassium iodide R and 0,5 mL of iodide- 
free starch solution R. Allow to stand in the dark for 2 min. 

Any blue colour disappears on the addition of 0.2 mL of 
0.01 M sodium thiosulfate. 

Sulfates (2,4. 13) 

Maximum 5 ppm. 

To 26 mL add 10 mg of sodium hydrogen carbonate R and 
evaporate to dryness on a water-bath. Dissolve the residue in 
15 mL of distilled water R. 

Heavy metals {2.4.8) 

Maximum 2 ppm. 

Dissolve the residue obtained in the test for residue on 
evaporation in 1 mL of dilute hydrochloric add R and dilute to 
25 mL with water R. Dilute 5 mL of this solution to 20 mL 
with water R. 12 mL of the solution complies with test A. 
Prepare the reference solution using lead standard solution 
(2 ppm Pb) R. 

Residue on evaporation 

Maximum 0.01 per cent. 

Evaporate 100.0 g to dryness on a water-bath and dry at 
100-105 C. The residue weighs a maximum of 10 mg. 

ASSAY 

To 6,00 g add 30 mL of water R. Titrate with / M sodium 
hydroxide, using methyl red solution R as indicator, 

1 mL of / Af sodium hydroxide is equivalent to 36.46 mg of 
HQ. 

_ FhEur 


Hydrochlorothiazide 

(Ph. Eur. monograph 0394) 


QHsON^Ss 


HiN 



291.7 


* * * 

* * 

* * 

* ★ 

*** 


58-93-5 


Action and use 

Thiazide diuretic. 

Preparations 

Go-amilozide Oral Solution 
Co-amilozide Tablets 
Co-triamtemde Tablets 
Hydrochlorothiazide Tablets 

PhEur _ 

DEFINITION 

6-Chloro-3j4-dihydro-2//-1 T 2,4-benzothiadiazine-7- 
sulfonamide 1,1 -dioxide. 

Content 

97,5 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very slightly soluble in water, soluble in acetone, sparingly 
soluble in ethanol (96 per cent)- It dissolves in dilute 
solutions of alkali hydroxides. 

It shows polymorphism (5. 9). 

IDENTIFICATION 

First identification B 
Second identification A, C 3 D 

A, Ultraviolet and visible absorption spectrophotometry 
(2,225). 

Test solution Dissolve 50.0 mg in 10 mL of OJ M sodium 
hydroxide and dilute to 100.0 mL with water R. Dilute 
2,0 mL of this solution to 100.0 mL with 0.01 M sodium 
hydroxide. 

Spectral range 250-350 nm. 

Absorption maxima At 273 nm and 323 nm. 

Absorbance ratio ~ 5,4 to 5.7. 

B, Infrared absorption spectrophotometry' (2.2.24). 
Comparison hydrochlorothiazide CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of ethanol i?/ s 
evaporate to dryness and record new spectra using the 
residues, 

C, Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in acetone R and dilute to 10 mL with the same solvent. 
Reference solution (a) Dissolve 50 mg of 
hydrochlorothiazide CRS in acetone R and dilute to 10 mL 
with the same solvent. 

Reference solution (b) Dissolve 25 mg of chlorothiazide R in 
reference solution (a) and dilute to 5 mL with reference 
solution (a). 
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Plate TLC silica gel Fa 54 plate R. 

Mobile phase ethyl acetate R. 

Application 2 pL. 

Development Over 1/2 of the plate. 

Drying In a current of air. 

Detection Examine in ultraviolet light at 254 run. 

System suitability, reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a), 

D, Gently heat about 1 mg with 2 mL of a freshly prepared 
0.5 g/L solution of chromompic add, sodium salt R in a cooled 
mixture of 35 volumes of water R and 65 volumes of sulfuric 
acid R< A violet colour develops. 

TESTS 

Acidity or alkalinity 

Shake 0.5 g of the powdered substance to be examined with 
25 mL of water R for 2 min and filter, To 10 mL of the 
filtrate, add 0.2 mL of 9.01 M sodium hydroxide and 0.15 mL 
of methyl red solution R. The solution is yellow. Not more 
than 0.4 mL of 0.01 M hydrochloric acid is required to change 
the colour of the indicator to red. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture Dilute 50.0 mL of a mixture of equal volumes 
of acetonitrile Rl and methanol R2 to 200,0 mL with phosphate 
buffer solution pH 3.2 Rl. 

Test solution (a) Dissolve 30,0 mg of the substance to be 
examined in 5 mL of a mixture of equal volumes of 
acetonitrile Rl and methanol R2 , using sonication if necessary* 
and dilute to 20,0 mL with phosphate buffer solution 
pH 3.2 RL 

Test solution (bj Dilute 1 .0 mL of test solution (a) to 
20,0 mL with phosphate buffer solution pH 3.2 Rl. 

Reference solution (a) Dissolve 3 mg of chlorothiazide CRS 
(impurity A) and 3 mg of hydrochlorothiazide CRS in 5 mL of 
a mixture of equal volumes of acetonitrile Rl and 
methanol R2 7 using sonication if necessary* and dilute to 
20.0 mL with phosphate buffer solution pH 3.2 RL Dilute 
5,0 mL of this solution to 100.0 mL with the solvent 
mixture. 

Reference solution (b) Dilute 1,0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10,0 mL with the solvent mixture. 

Reference solution (c) Dissolve 30.0 mg of 
hydrochlorothiazide CRS in 5 mL of a mixture of equal 
volumes of acetonitrile Rl and methanol R2, using sonication if 
necessary * and dilute to 20,0 mL with phosphate buffer solution 
pH 3.2 RL Dilute 1.0 mL of this solution to 20.0 mL with 
phosphate buffer solution pH 3.2 RL 

Reference solution (d) Dissolve 3 mg of hydrochlorothiazide for 
peak identification CRS (containing impurities B and C) in 
0,5 mL of a mixture of equal volumes of acetonitrile Rl and 
methanol R2 , using sonication if necessary, and dilute to 
2.0 mL with phosphate buffer solution pH 3.2 Rl. 

Column: 

— sice: l - 0.1 m, 0 = 4,6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(3 pm). 


Mobile phase: 

— mobile phase A : to 940 mL of phosphate buffer solution 
pH 3.2 Rl add 60,0 mL of methanol R2 and 10,0 mL of 
tetrahydrofuran R and mix; 

— mobile phase B: to a mixture of 500 mL of methanol R2 
and 500 mL of phosphate buffer solution pH 3.2 Rl add 
50.0 mL of tetrahydrofuran R and mix; 


Time 

Mobile phajte A 

Mobile pha*e B 

4m In} 

(per cent V/V) 

(per cent V/W 

0-17 

100 -f 55 

0-M5 

17-30 

55 

45 


Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 224 nm. 

Injection 10 pL of test solution (a) and reference solutions (a), 
(b) and (d). 

Identification of impurities Use the chromatogram obtained 
with reference solution (a) to identify the peak due to 
impurity A; use the chromatogram supplied with 
hydrochlorothiazide for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities B and C 
Relative retention With reference to hydrochlorothiazide 
(retention time = about 8 min): impurity B = about 0.7; 
impurity A = about 0.9; impurity C = about 2.8. 

System suitability: reference solution (a): 

— resolution: minimum 2.5 between the peaks due to 
impurity A and hydrochlorothiazide. 

Limits: 

— impurities A, B, C: for each impurity, not more than 
5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (L0 per cent); 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dissolve 1.0 g in 25 mL of acetone R and dilute to 30 mL 
with water R. Prepare the standard using 5 mL of acetone R 
containing 15 per cent VfV of water R and 10 mL of chloride 
standard solution (5 ppm Cl) R ', 

Loss on drying (2.2.32!) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 *C. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 
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Mobile phase: 


Time 

Mobile phaie A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0-4 

so 

20 

4* 10 

80 -* 20 

20 —* 80 


Flow rate L6 mUmin, 

Injection Test solution (b) and reference solutions (a) and (c). 
Relative retention With reference to hydrochlorothiazide 
(retention time = about 2.2 min): impurity A = about 0.9, 
System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
impurity A and hydrochlorothiazide. 

Calculate the percentage content of C 7 HgClNj 04$2 taking 
into account the assigned content of hydrochlorothiazide CRS '. 

IMPURITIES 

Specified impurities A, B, C 



A, 6-chIoro-2Jtf-t ,2,4-berizcthiadiazinc-7-sulfonamide 

1,1 -dioxide (chlorothiazide), 



B. 4-amino-6-chiorobenzene-1,3-disulfonamide (salamide), 



C 6-chloro-/V-[(6“Chloro-7-sulfamoyl-2 3 3-dihydro-4//-l,2 3 4- 
bcnzothiadiazin^-yl 1,1 -dioxide)meihyl]-3 T 4-dihydro-2//- 

1,2 ,4~ben20thiadiazinc- 7 -sulfonamide 1,1 -dioxide. 

_ PhEur 


Hydrocodone Hydrogen Tartrate ***** 
Hydrate ***** 

(Hydrocodone Hydrogen Tartrate 2.5-Hydraie, 

Ph Eur monograph 1784) 



Q 22 H 27 N0^5H 2 0 494,5 34195-34-1 

Action and use 

Opioid receptor agonist; antitussive. 

Pft Eur ___ 

DEFINITION 

4,5oE-Epoxy-3-methoxy-17-methylmorphinan-6H3ne hydrogen 
(2 R, 3 R) -2,3 -d thy droxy bu tancdioate 2.5 -hydra te. 

Content 

99,0 per cent to 10LQ per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble or soluble in water, sparingly soluble in 
ethanol (96 per cent), practically insoluble in cyclohexane. 

IDENTIFICATION 

Infrared absorption spectrophotometry (ZZ24). 

Comparison hydrocodone hydrogen tartrate Z 5-hydrate CRS , 

If the spectra obtained in the solid state show differences, dry 
the substance to be examined and the reference substance at 
105 C and record new spectra using the residues. 

TESTS 

Appearance of solution 

The solution is dear (ZZ /) and not more intensely coloured 
than reference solution Y* (2,2.2, Method II). 

Dissolve 0.5 g in water i? and dilute to 10 mL with the same 
solvent. 

pH (2.2 J) 

3.2 to 3.8, 

Dissolve 1,0 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Specific optical rotation (2.2,7) 

-87 to -91 (anhydrous substance). 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in mobile phase A and dilute to 10.0 mL with 
mobile phase A. 

Reference solution (a) Dissolve 5 mg of oxycodone 
hydrochloride CRS (impurity D) in mobile phase A, add 
0.5 mL of the test solution and dilute to 5.0 mL with mobile 
phase A. 
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Reference solution (b) Dilute 1 .0 m L of the test solution to 
100.0 mL with mobile phase A* Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (c) Dissolve 20 mg of hettzophcnone CRS 
(impurity H) in 50,0 mL of methanol R. Dilute LQ mL of 
this solution to 20.0 mL with mobile phase A, 

Reference solution (d) Dissolve the contents of a vial of 
hydrocodone for peak identification CRS (containing 
impurities B, C, D, E, F and I) in 1,0 mL of mobile 
phase A. 

Reference solution (e) Dissolve 5 mg of morphine sulfate CRS 
(impurity A) in 5 mL of mobile phase A, 

Column: 

— size: t = 0,25 m,0 = 4.6 mm; 

— stationary phase: end-capped oaadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature ; 40 *C. 

Mobile phase: 

— mobile phase A: dissolve LOS g of sodium oaanesulfonate R 
in water R> adjust to pH 2.0 with phosphoric acid R and 
dilute to 1000 mL with water /?; 

— mobile phase B: acetonitrile R; 


Time 

(rain) 

Mobile phase A 
{per cent V/V) 

Mobile phase B 

(per cenl V/V) 

o- is 

80 

20 

15 - 30 

80 * 70 

20 *30 

30 - 40 

70 * 40 

30*60 

40-42 

40 

60 


Flow rate 1.5 niL min. 

Detection Spectrophotometer at 283 run. 

Injection 10 |iL< 

Identification of impurities Use the chromatogram supplied 
with hydrocodone for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities B, C, D, E, F and I; 
use the chromatogram obtained w f itb reference solution (e) to 
identify the peak due to impurity A. 

Relative retention With reference to hydrocodone (retention 
time = about 14 min): impurity A = about 0.3; 
impurity K = about 0.43; impurity B = about 0,57; 
impurity C = about 0.61; impurity D - about 0.9; 
impurity E = about 1.1; impurity F = about 1,5; 
impurity I = about 2,0; impurity H - about 2,9, 

System suitability: reference solution (a): 

— resolution: minimum 3.0 between the peaks due to 
impurity D and hydrocodone. 

Limits: 

— correction factor, for the calculation of content* multiply tile 
peak area of impurity' I by 0.2; 

— impurity I: not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,1 percent); 

— impurity H : not more than 0.5 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (c) (0,1 per cent); 

— impurities A> B, C t D, E t F, K: for each impurity, not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.2 per cent); 


— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (Q< 10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) ( 1,0 per cent); 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained w'ith reference solution (b) 
(0.05 per cent). 

Water (2.5, 12} 

7,0 per cent to 12.0 per cent, determined on 0.100 g. 
Sulfated ash ( 2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.350 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0 . / M perchloric add , determining the end-point 
potentiometrically { 2 . 2 , 20 ), 

1 mL of Q.l Mperchhric add is equivalent to 44.95 mg 
of C 22 H 27 I 4 Q 9 . 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B, C, D> E, F, H* I, K 
Other deux table impurities (the following substances would* if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspccified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use): G, J. 



A. Rl = R 2 = OH, R3 = H: morphine, 

C. Rl = OCH 3 > R2 - OH, R3 = H: codeine, 

E, Rl = OCHj, R 2 + R3 = O: 7,8-didehydro-4,5an?poxy-3 
methoxy-17-methylmorphman-6-one (codeinone), 

F. Rl - R2 = OCHj, R3 = H: 7,8-didehydrO“4,5a-epoxy- 
3,6a*dimethoxy'-17-methylmorphinan (methylcodeine)* 



B. Rl = OCH Jf R2 = OH, R3 = R4 - H: 4,5'x-epoxy-3- 
methoxy-17-mcthylmorphinan-6s£-ol (dihydrocodeine), 

D. Rl = OCHj, R 2 + R3 = O, R4 = OH; 4 } 5a-epoxy- 14- 
hydroxy- 3-methoxy-l 7-methylmorphinan~6-one (oxycodone), 
K, Rl = OH, R 2 + R 3 = O, R4 = H: 4,5o£-epox>'-3-hydroxy- 
17-methylmorphinan-6-one, 
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G. 4,5a-epoxy-3 ,6a-dimethoxy-17-methylmorphinan 
(letrahydrochcbame), 



H. diphcnylmethanone (benzophenone). 



I. 6,7,8,1 4-tctradehydro-4,5a-epoxy-3,6-dimethoxy- 17- 
methylmorphinan (thebaine), 



1. 6,7 -didehydro-4 ,5 at-epoxy- 3 , 6-dime th oxy-17- 
methylmorphinan, 

-- PfiEtr 


Hydrocortisone 

(Ph, Eur. monograph 0335) 



C 2 iH 30 O s 362.5 

Action and use 

Corticosteroid. 

Preparations 

Hydrocortisone Cream 
Hydrocortisone and Clioquinol Cream 
Hydrocortisone and Neomycin Cream 
Hydrocortisone Ointment 
Hydrocortisone and Clioquinol Ointment 
Miconazole and Hydrocortisone Cream 
Miconazole and Hydrocortisone Ointment 


*** 

* * 

* * 

***** 


50-23-7 


PhEiw ... ____ 

DEFINITION 

11 pjn^l-Tribydroxypregn^ene-S^O-dione, 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in acetone 
and in ethanol (96 per cent), slightly soluble in methylene 
chloride. 

It shows polymorphism (5. 9). 

IDENTIFICATION 

First identification A, B 
Second identification C, D 

A. Infrared absorption spectrophotometry' (2.2.24). 

Comparison hydrocortisone CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in the minimum volume of acetone R, 
evaporate to dryness on a water-bath and record new spectra 
using the residues. 

B. Liquid chromatography ( 2.2.29) as described in the test 
for related substances with the following modification. 

Injection Test solution and reference solution (e). 

/tesufo The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (c). 

C. Thin-layer chromatography (2.2.27), 

Solution A Dissolve 25 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Solution B Dissolve 25 mg of hydrocortisone CRS in 
methanol R and dilute to 5 mL with the same solvent. 

Test solution (a) Dilute 2 mL of solution A to 10 mL with 
methylene chloride R. 

Test solution (b) Transfer 0.4 mL of solution A to a glass tube 
100 mm long and 20 mm in diameter and fitted with a 
ground-glass stopper or a polytetrafluoroethylene cap. 
Evaporate the solvent with gentle heating under a stream of 
nitrogen R. Add 2 mL of a 15 per cent VIV solution of glacial 
acetic acid R and 50 mg of sodium bismuihate R, Stopper the 
tube and shake the suspension in a mechanical shaker, 
protected from light, for 1 h. Add 2 mL of a 15 per cent VIV 
solution of glacial acetic acid R and filter into a 50 mL 
separating funnel, washing the filter with 2 quantities, each of 
5 mL, of mater R . Shake the clear filtrate with 10 mL of 
methylene chloride R . Wash the organic layer with 5 mL of 
/ M sodium hydroxide and then with 2 quantities, each of 
5 mL, of mater R. Dry over anhydrous sodium sulfate R. 
Reference solution (a) Dilute 2 mL of solution B to 10 mL 
with methylene chloride R. 

Reference solution (b) Transfer 0.4 mL of solution B to a glass 
cube 100 mm long and 20 mm in diameter and fitted with a 
ground-glass stopper or a polytetrafluoroethylene cap. 
Evaporate the solvent with gentle heating under a stream of 
nitrogen R> Add 2 mL of a 15 per cent ViV solution of glacial 
acetic acid R and 50 mg of sodium bismuihate R. Stopper the 
tube and shake the suspension in a mechanical shaker, 
protected from light, for 1 h. Add 2 mL of a 15 per cent VIV 
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solution of glacial acetic acid R and filter into a 50 mL 
separating funnel, washing ihe filter with 2 quantities, each of 
5 mL, of water R. Shake die dear filtrate with 10 mL of 
methylene chloride R. Wash the organic layer with 5 mL of 
/ M sodium hydroxide and then with 2 quantities, each of 
5 mL, of water R. Dry over anhydrous sodium sulfate R, 

Plate TLC silica gel is si pk* & R- 

Motrik phase A Add a mixture of L2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R, 

Mobile phase B butanol R saturated with water R > toluene R, 
ether R (5:15:80 VfVfV ). 

Application 5 pL of test solution (a) and reference 
solution (a), 25 pL of lest solution (b) and reference 
solution (b), applying the latter 2 in small quantities to 
obtain small spots. 

Development Over a path of 15 cm with mobile phase A, and 
then over a path of 15 cm with mobile phase B. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in each of the chromatograms 
obtained with test solutions (a) and (b) is similar in position 
and size to the principal spot in the chromatogram obtained 
with the corresponding reference solution. 

Detection B Spray with alcoholic solution of sulfuric acid R and 
heat at 120 C for 10 min or until the spots appear; allow to 
cool, and examine in daylight and in ultraviolet light at 
365 nm. 

Results B The principal spot in each of the chromatograms 
obtained with test solutions (a) and (b) is similar in position, 
colour in daylight, fluorescence in ultraviolet light at 365 nm 
and size to the principal spot in the chromatogram obtained 
with the corresponding reference solution; the principal spots 
in the chromatograms obtained with test solution (b) and 
reference solution (b) have an Rp value distinctly higher than 
that of the principal spots in the chromatograms obtained 
with test solution (a) and reference solution (a). 

D, Add about 2 mg to 2 mL of sulfuric acid R and shake to 
dissolve. Within 5 min, an intense brownish-red colour 
develops with a green fluorescence that is particularly intense 
when examined in ultraviolet light at 365 nm. Add the 
solution to 10 mL of water R and mix. r I"he colour fades and 
a dear solution remains. The fluorescence in ultraviolet light 
does not disappear. 

TESTS 

Specific optical rotation (2,2*7) 

+ 162 to + 168 (dried substance). 

Dissolve 0.200 g in methanol K, dilute to 25,0 mL with the 
same solvent and sonicate for 10 min. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R, water R (40:60 V!V). 

Test solution Dissolve 20 mg of the substance to be examined 
in the solvent mixture, dilute to 10.0 mL with the solvent 
mixture and sonicate for 10 min. 

Reference solution (a) Dissolve 4 mg of prednisolone CRS 
(impurity A), 2 mg of cortisone R (impurity B), 8 mg of 
hydrocortisone acetate CRS (impurity C) and 6 mg of 
Reidisiem’s substance S R (impurity 10 in 40 mL of 
acetonitrile R and dilute to 100,0 mL with water R. Dilute 
0.5 mL of the solution to 5.0 mL with the test solution. 


Reference solution 00 Dilute 1.0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 2 mg of hydrocortisone CRS in 
1.0 mL of the solvent mixture and sonicate for 10 min. 
Reference solution (d) Dissolve 2 mg of hydrocortisone for peak 
identification CRS (containing impurities D, E, G, H, 1 
and N) in 1,0 mL of the solvent mixture and sonicate for 
10 min. 

Column: 

— size: l = 0.25 m, 0 - 4.6 mm; 

— stationary* phase: base-deactivated end-capped octadeeykilyl 
silica gel for chromatography R (5 fim). 

Mobile phase: 

— mobile phase A : water 

“ mobile phase B: acetonitrile R] 


Time 

Mobile phase A 

Mobile phuc B 

(min) 

(per cent V/V) 

(per tent V/V) 

0 - IS 

74 

26 

t fl - 32 

74-155 

26 ^ 45 

32 43 

55 * 30 

45 -> 70 


Flow rate 0.8 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL of the test solution and reference 
solutions (a), (b) and (d). 

Identification of impurities Use the chromatogram supplied 
with hydrocortisone for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities D, E, G, H, I and N; 
use the chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities A, B, C and F. 

Relative retention With reference to hydrocortisone (retention 
time = about 24 min): impurity D = about 0.2; 
impurity H = about 0.3; impurity I = about 0.5; 
impurity G = about 0.8; impurity E ~ about 0,86; 
impurity A = about 0.96; impurity B = about 1.1; 
impurity F = about 1.4; impurity C = about L5; 
impurity N = about 1 J. 

System suitability: reference solution (a): 

— peak-to-vadey ratio: minimum 3.0, where H p = height 
above the baseline of the peak due to impurity A and 
H p = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
hydrocortisone. 

Limns: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity D = L8; 
impurity E = 2.7; 

— impurities C, D, E } I: for each impurity, not more than 
5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— impurity G: not more than 4 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.4 per cent); 

— impurity F: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent); 
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— impurities A s B ; for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) (G.2 per cent); 

— impurities H } N: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— [otal: not more than 20 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent); 

— disregard timin 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
{0.05 per cent). 

Loss on drying (2.2.32) 

Maximum 1,0 per cent, determined on t .000 g by drying in 
an oven at 105 °C. 

ASSAY 

Dissolve 0.100 g in ethand (96 per cent) R and dilute to 
100,0 mL with the same solvent. Dilute 2.0 mL of the 
solution to 100.0 mL with ethanol (96 per cent) if. Measure 
the absorbance ( 2.2.25) at the absorption maximum at 
241.5 nm. 

Calculate the content of CsiH^O^ taking the specific 
absorbance to be 440. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impuritm A, 13, C, D, E, F, G, H, I, N 
Other detectable impurities (die following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They arc limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances far pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 , 
Control of impurities in substances for pharmaceutical use): J, K, 
L } Mj O 



A. 11P, 17,21 - trihy droxvpregna-1,4-diene- 3,20-dione 
(prednisolone), 



B. 17,21 -dih ydroxypregn^l-ene- 3,11,20-irione (con isone), 



C. 11 p, 17 -dihydroxy- 3,20-di oxopregn -4 - en -21 -yl acetate 
(hydrocortisone acetate). 



D. R1 = R3 = OH, R2 “ R4 = H, R5 = CH 2 OH: 

6P, 11 p, i 7,2 l-tetrahydro>t>pregn-4*ene-3,20Hdione 
(6 p-hydroxyhydrocortiso ne), 

F. R1 = R2 = R3 = R4 = H, R5 = CH 2 OH: 17,21- 
dihydroxypregn-4-ene-3,20-dione (Reiehstein’s substance S), 

G. Rl = R2 = R4 = H> R3 = OH, R5 - CHO; 3 lp 3 I7- 

dihydroxy-3,20-dioxopregn-4-en-21 -al (hydrocortisone-21 - 
aldehyde), 

H. R1 = R4 = H, R2 = R3 = OH, R5 = CH a OH: 

7a, 11P, 17,2 l-teirahydroxypregn~4-ene-3,20-dione 
(7 a-hydroxyhydrocorasone), 

L R1 = R2 = H, R3 = R4 - OH, R5 = CH.OHr 
11 p, 14,17,21 -tetrahydroxypregn-4-ene-3 s 20-dione {14a- 
hydroxyhydrocartisone), 

R, Rl = R2 = R3 = R4 - H, R5 = CH 2 -Q-CO-CH 3 ; 

17-hydroxy-3,20-dioxopregn-4-en-21-yl acetate (Reichstein's 
substance S-21 -acetate), 



E. 11P, 17,21 -trihydroxypregna-4,6-diene-3,2Q-dione (A6- 
hydrocortisone), 



J, Rl = H, R2 = CO-CHj, R3 = OH: lip,21-dihydroxy- 
3,2 0-di oxopregn-4 -en-17 -yl acetate (hydroc onisone-17* 
acetate), 

L. Rl = R2 - R3 - H: 1 lp,17-dihydroxypregn-4-ene-3,20- 
dione (oxenol), 

O, Rl = R3 = OH, R2 = H: 1 Ip, 17,19,21- 
tetrahydroxypre gn-4-ene-3,2 0-di one 
(19-hydroxyhydrocortisone), 
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M. 1 la,17,21-trihydroxypregn"4-ene-3 3 20-dione ( epi- 
hydrocortisone), 


N. 11(1,17,21 -trihydroxy-2 HI I (1,17,21 -trihydroxy-3,20- 
dioxoprcgn-4-en-21 -yi)pregn-4-cne-3,20-dione 
(hydrocortisone dimer). 

_ PfiEur 


Hydrocortisone Acetate 

(Ph. Bur . monograph 0334) 



★ 

* 

* 


it 

* 


50-03-3 


Action and use 

Corticosteroid, 

Preparations 

Clotrimazole and Hydrocortisone Acetate Cream 
Gentamicin and Hydrocortisone Acetate Ear Drops 
Hydrocortisone Acetate Cream 
Hydrocortisone Acetate and Neomycin Ear Drops 
Hydrocortisone Acetate and Neomycin Eye Drops 
Hydrocortisone Acetate and Neomycin Eye Ointment 
Hydrocortisone Acetate Injection 
Hydrocortisone Acetate Ointment 
Hydrocortisone Acetate Oral Suspension 
Miconazole and Hydrocortisone Acetate Cream 

PhEti _ 

DEFINITION 

110,17-Dihydroxy-3, 20-dioxoprcgn-4-en-21 -y 1 acetate. 

Content 

97,0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 


Solubility 

Practically insoluble in water, slightly soluble in anhydrous 
ethanol and in methylene chloride. 

IDENTIFICATION 

First identification: A, B 
Second identification: C, D f E 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison hydrocortisone acetate CRS '. 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with test solution (b) is similar in retention rime and size to 
the principal peak in the chromatogram obtained with 
reference solution (d). 

C. Thin-layer chromatography {2.2.27), 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in methanol R and dilute to 5 mL with the same 
solvent (solution A). Dilute 2 mL of the solution to 10 mL 
with methylene chloride R. 

Test solution ft) Transfer 2 mL of solution A to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mL of saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R briskly through the 
solution for 5 min. Stopper the tube. Heat in a water-bath at 
45 C protected from light for 2 h 30 min. Allow to cool. 
Reference solution (a) Dissolve 25 mg of hydrocortisone 
acetate CRS in methanol R and dilute to 5 mL with the same 
solvent (solution B), Dilute 2 mL of the solution to 10 mL 
with methylene chloride R. 

Reference solution (h) Transfer 2 mL of solution B to a 15 mL 
glass tube with a ground-glass stopper or 
a polytetrafluoroethylene cap. Add 10 mLof saturated 
methanolic potassium hydrogen carbonate solution R and 
immediately pass a stream of nitrogen R briskly through the 
solution for 5 min. Stopper the tube. Heat in a water-bath at 
45 C protected from light for 2 h 30 min. Allow to cool. 
Piam TLC silica gel F?S 4 plate R. 

Mobile phase Add a mixture of 1.2 volumes of water R and 
S volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 pL. 

Development Over 3/4 of the plate. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position and size 
to the principal spot in the chromatogram obtained with the 
corresponding reference solution. 

Detection B Spray with alcoholic solution of sulfuric acid R and 
heat at 120 C for 10 min or until the spots appear and allow 
to coot; examine in daylight and in ultraviolet light at 
365 nm. 

Results B The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position, colour 
in daylight, fluorescence in ultraviolet light at 365 nm and 
size to the principal spot in the chromatogram obtained with 
the corresponding reference solution. The principal spots in 
the chromatograms obtained with test solution (b) and 
reference solution (b) have an Rf value distinctly lower than 
that of the principal spots in the chromatograms obtained 
with test solution (a) and reference solution (a). 
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D. Add about 2 mg to 2 mL of stymie add R and shake to 
dissolve. Within 5 min an intense brownish-red colour 
develops with a green fluorescence which is particularly 
intense when viewed in ultra violet light at 365 nm. Add this 
solution to 10 mL of water R and mix. The colour fades and 
the fluorescence in ultraviolet light does not disappear. 

E. About 10 mg gives the reaction of acetyl {2.3 J). 

TESTS 

Specific optical rotation (2.2*7) 

4- 158 to + 167 (dried substance)* 

Dissolve 0.250 g in dioxan R and dilute to 25.0 mL with the 
same solvent. 

Related substances 

Liquid chromatography (2.2,29). 

Solvent mixture acetic acid R> water /? 3 methanol R 
(1:10:90 VtVfV). 

Test solution (a) Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10.0 mL with the solvent mixture. 

Reference solution (a) Dissolve 2 mg of hydrocortisone 
acetate CRS and 2 mg of prednisolone aceta te CRS 
(impurity C) in the solvent mixture and dilute to 100,0 mL 
with the solvent mixture. 

Reference solution (b) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of hydrocortisone acetate for 
peak identification CRS (containing impurities A, B, D, E and 
G) in 2.0 mL of the solvent mixture. 

Reference solution (d) Dissolve 25.0 mg of hydrocortisone 
acetate CRS in the solvent mixture and dilute to 25.0 mL 
with the solvent mixture. Dilute 1.0 mL of the solution to 
10.0 mL with the solvent mixture. 

Column: 

— size: l = 0.25 m } 0 - 4.6 mm; 

— stationary phase: end-capped oaadeeyisilyi silica gel for 
chromatography R (5 pm). 

Mobile phase Mix 400 mL of acetonitrile R with 550 mL of 
water R and allow to equilibrate; dilute to 1000*0 mL with 
water R and mix again. 

Flow rate 1 mL/min, 

Detection Spectrophotometer at 254 nm. 

Infection 20 pL of test solution (a) and reference solutions (a), 
(b) and (c). 

Run time 4 times the retention time of hydrocortisone acetate. 
Identification of impurities Use the chromatogram supplied 
with hydrocortisone acetate for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, B, D, E and G; use the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity C. 

Relative retention With reference to hydrocortisone acetate 
(retention time - about 10 min): impurity A - about 0,4; 
impurity B = about 0.7; Impurity C = about 0.9; 
impurity D = about 1.2; impurirv G = about 3.8; 
impurity E = about 2,3* 

System suitability, reference solution (a): 

— resolution: minimum 1.5 between the peaks due to 
impurity C and hydrocortisone acetate. 


Limits: 

— impurity C: not more than G times die area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,6 per cent); 

— impurity A: not more than 5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); 

- impurities £?, D, E: for each impurity, not more than 
3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,3 per cent); 

— impurity G: not more than l .5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (0,15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.5 per cent); 

— disregard limit. 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.2,22) 

Maximum 0*5 per cent, determined on 1.000 g by drying 
in vacuo at 60 J C for 3 h. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modifications. 

Injection Test solution (b) and reference solution (d). 

Run time 1.5 times the retention time of hydrocortisone 
acetate. 

Retention time Hydrocortisone acetate - about 10 min. 
Calculate the percentage content of taking into 

account the assigned content of hydrocortisone acetate CRS. 

STORAGE 

Protected from light. 

LVIPURTTIES 

Specified impurities A, B t C, D, E> G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other'unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034) . It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO. 
Control of impurities in substances for pharmaceutical use) : F 



A. UP, 17,21 -trihydroxypregn-4-cne-3 3 20-dione 
(hydrocortisone), 
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B. iiPjI7Hlihydroxypregn-4-ene-3 } 20-dione (oxenol), 



C. ! lp ) 17-dihydrox>'*3 1 20Hijoxopregna-l 3 4-dien-21-y! acetate 
(prednisolone acetate). 



D, 17-hydroxy- 3,11,2 0-trioxopregn-4-en-21 -y 1 acetate 
(cortisone acetate), 



E. 17-hydroxy-3,20-dioxopregna-4 s 9( 11 )-dien-21 -yl acelate, 



F. 11 a, 17 -dihydroxy- 3,2 0-dioxoprcgn-4-en-2 3 -yl acetate (epi- 
hydrocortisone acetate), 



G, 17-hydroxy-3 1 20-dioxopregn-4-ene-np,21-diyl diacetate. 

___ PhEur 


Hydrocortisone Hydrogen 
Succinate 

(Ph. Eur i monograph 0768) 



C^H^Os 


462.5 


2203-97-6 


Action and use 

Corticosteroid. 

Preparations 

Hydrocortisone Sodium Succinate Injection 
Hydrocortisone Oromucosal Tablets 

PfiEur^ _______ 

DEFINITION 

1 Ip,I7-Dihydroxy-3,20-dioxopregn-4-en-21-yi hydrogen 
butanedioate. 

Content 

97.0 per cent to 103.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone and in 
anhydrous ethanol. It dissolves in dilute solutions of alkali 
carbonates and alkali hydroxides. 

IDENTIFICATION 

First identification A, B. 

Second identification C, D. 

A. Infrared absorption spectrophotometry (2.2*24), 

Preparation Drv the substances before use at 100-105 C for 
3 h. 

Comparison hydrocortisone hydrogen succinate CRS 

B. Thin-layer chromatography (2*2*27). 

Solvent mixture methanol R> methylene chloride R (1:9 VfV)* 

Test solution Dissolve 10 mg of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 20 mg of hydrocortisone 
hydrogen succinate CRS in the solvent mixture and dilute to 
20 mL with the solvent mixture. 

Reference solution (b) Dissolve 10 mg of methylprednisolone 
hydrogen succinate CRS in reference solution (a) and dilute to 
10 mL with reference solution (a), 

Plate TIC silica gel F 254 plate R. 

Mobile phase anhydrous formic add J2, anhydrous ethanol R> 
methylene chloride R (0.1:1:15 VIVfV). 

Application 5 jiL. 

Development Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 run. 

Results A The principal spot in the chromatogram obtained 
with the test solution is similar in position and sbse to the 
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principal spot in the chromatogram obtained with reference 
solution (a). 

Detection B Spray with alcoholic solution of sulfuric acid R. Heat 
at 120 C for 10 min or until the spots appear. Allow to 
cook Examine in daylight and in ultraviolet Ughi at 365 run, 
Remits B The principal spot in the chromatogram obtained 
with the test solution is similar in position* colour in daylight, 
fluorescence in ultraviolet light at 365 nm and size to the 
principal spot in the chromatogram obtained with reference 
solution (a) * 

System suitability*: reference solution (b): 

— the chromatogram shows 2 spots which may* however* 
not be completely separated, 

C. Thin-layer chromatography (22.27). 

Test solution (a) Dissolve 25 mg of the substance to be 
examined in methanol R with gentle heating and dilute to 
5 mL with the same solvent (solution A), Dilute 2 mL of this 
solution to 10 mL with methylene chloride R. 

Test solution (b) Transfer 2 mL of solution A to a 15 mL 
glass tube with a ground-glass stopper or a 
polytetrafluoroethylcnc cap. Add 10 mL of a 0.8 g/L solution 
of sodium hydroxide R in methanol R and immediately pass a 
stream of nitrogen R briskly through the solution for 5 min. 
Stopper the tube. Heat in a water-bath at 45 C, protected 
from light, for 30 min. Allow to cool. 

Reference solution (a) Dissolve 25 mg of hydrocortisone 
hydrogen succinate CRS in methanol R with gentle heating and 
dilute to 5 mL with the same solvent (solution B). Dilute 
2 mL of this solution to 10 mL with methylene chloride R !. 
Reference solution (b) Transfer 2 mL of solution B to a 15 mL 
glass tube with a ground-glass stopper or a 
polytecrafluoroethylcne cap. Add 10 mL of a 0.8 g/L solution 
of sodium hydroxide R in methanol R and immediately pass a 
stream of nitrogen R briskly through the solution for 5 min. 
Stopper the tube. Heat in a water-bath at 45 C, protected 
from light, for 30 min. Allow* to cool. 

Plate TLC silica gel P^m plate R. 

Afobile phase Add a mixture of 1.2 volumes of water R and 
8 volumes of methanol R to a mixture of 15 volumes of 
ether R and 77 volumes of methylene chloride R. 

Application 5 pL. 

Developpemem Over a path of 15 cm. 

Drying In air. 

Detection A Examine in ultraviolet light at 254 nm. 

Results A The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position and size 
to the principal spot in the chromatogram obtained with the 
corresponding reference solution. 

Detection B Spray with alcoholic solution of sulfuric add R. Heal 
at 120 C for 10 min or until the spots appear. Allow to 
cool Examine in daylight and in ultraviolet light at 365 nm. 
Results B The principal spot in each of the chromatograms 
obtained with the test solutions is similar in position, colour 
in daylight* fluorescence in ultraviolet light at 365 nm and 
size to the principal spot in the chromatogram obtained with 
the corresponding reference solution. The principal spot in 
each of the chromatograms obtained with test solution (b) 
and reference solution (b) has an R r value distinctly higher 
than that of the principal spot in each of the chromatograms 
obtained with test solution (a) and reference solution (a). 

D. Add about 2 mg to 2 mL of sulfuric add R and shake to 
dissolve. Within 5 min, an intense brownish-red colour 
develops with a green fluorescence which is particularly 


intense when viewed in ultraviolet light at 365 nm. Add this 
solution to 10 mL of water R and mix. The colour fades and 
a clear solution remains. The fluorescence in ultraviolet light 
does not disappear. 

TESTS 

Appearance of solution 

The solution is clear (22. /). 

Dissolve 0.10 g in 5 mL of sodium hydrogen carbonate 
solution R. 

Specific optical rotation (22 7) 

+ 147 to -f 153 (dried substance). 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in a mixture of equal volumes of acetonitrile R and 
water R and dilute to 10.0 mL with the same mixture of 
solvents. 

Reference solution (a) Dissolve 2 mg of hydrocortisone hydrogen 
suednate CRS and 2 mg of dexamethasone CRS in 50 mL of 
acetonitrile R 3 then dilute to 100.0 mL with water R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
J 00,0 mL with a mixture of equal volumes of acetonitrile R 
and water /?. 

Column : 

— size: t = 0.25 m,0 = 4.6 mm; 

— stationary phase: octadccylstl\l silica gd for chromatography R 

(5 nm). 

Mobile phase In a 1000 mL volumetric flask mix 330 mL of 
acetonitrile R with 600 mL of water R and 1.0 mL of 
phosphoric add R y then allow to equilibrate; dilute to 
1000 mL with water R and mix again. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Equilibration With the mobile phase for about 30 min. 
Injection 20 |±L. 

Run time Twice the retention time of hydrocortisone 
hydrogen suednate. 

Retention time Dexamethasone = about 12.5 min; 
hydrocortisone hydrogen suednate = about 15 min. 

System suitability: reference solution (a): 

— resolution: minimum 5,0 between the peaks due to 
dexamethasone and hydrocortisone hydrogen suednate; 
if necessary, adjust the concentration of acetonitrile in the 
mobile phase. 

Limits: 

— impurities A, B\ for each impurity, not more than 
0.5 times the area of the prindpal peak in the 
chromatogram obtained with reference solution (b) 

(0.5 per cent); 

— total: not more than 0.75 times the area of the prindpal 
peak in the chromatogram obtained with reference 
solution (b) (0.75 per cent); 

— disregard limit ; 0.05 times the area of the prindpal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2222) 

Maximum 4.0 per cent, determined on 1.000 g by drying in 
an oven at 105 X. 

Sul fated ash (2,4, 14) 

Maximum 0.1 per cent, determined on 1.0 g. 
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ASSAY 

Dissolve 0,100 g in ethanol (96 per cent) R and dilute to 
100.0 mL with the same solvent. Dilute 2,0 mL of this 
solution to 100.0 mL with ethanol (96 per cent) R. Measure 
the absorbance (Z2.25) at the absorption maximum at 
24L5 nm. 

Calculate the content of C^H^Ob taking the specific 
absorbance to be 353. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A, B. 


A, I 1 (1,17*21-trihydjx>xypregn-4-ene-3,20-dione 
{hydrocortisone)* 


B ♦ 11 p * 17 ~d ihydroxy- 3,2 G-dioxopregn-4 -en~ 21 -y 1 ace ta te 
(hydrocorti so ne acetate). 

--- PhEt* 


Hydrocortisone Sodium Phosphate 


Qjl-^^OuP 486.4 6000-74-4 

Action and use 
Corticosteroid. 

Preparations 

Hydrocortisone Sodium Phosphate Injection 
Hydrocortisone Sodium Phosphate Oral Solution 

DEFINITION 

Hydrocortisone Sodium Phosphate is disodium 1 ip,17a- 
d ill yd roxy- 3,2 0 *diGxopregn-4-en-21 -yl orthopho sphate. 

It contains not less than 96.0% and not more than 103,0% 
of CijHigNgjOgP, calculated with reference to the 
anhydrous substance. 

CHARACTERISTICS 

A while or almost white powder; hygroscopic. 

Freely soluble in water, practically insoluble in absolute 
ethanoi 


IDENTIFICATION 

Test A may be omitted if tests B, C and D are earned out. 

Tests B and C may be omitted if tests A and D are carried out 

A. The infrared absorption spectrum, Apppendix II A, is 
concordant with the reference spectrum of hydrocortisone 
sodium phosphate (RS 386). 

B. Carry out the method for thin-layer chromatography. 
Appendix III A, using silica gel O as the coating substance 
and a freshly prepared mixture of 60 volumes of butan-I-ol, 
20 volumes of acetic anhydride and 20 volumes of water as the 
mobile phase. Apply separately to the plate 2 pL of each of 
the following solutions. Solution (l) contains 0,25% w/v of 
the substance being examined in methanol. Solution (2) 
contains 0.25% w/v of hydrocortisone sodium phosphate BPCRS 
in methanol Solution (3) is a mixture of equal volumes of 
solutions ( 1 ) and (2). Solution (4) is a mixture of equal 
volumes of solution (I) and a 0.25% w/v solution of 
betamethasone sodium phosphate BPCRS in met ha no!. After 
removal of the plate* allow it to dry in air until the solvent 
has evaporated, spray with ethanohe sulfuric acid (20%), heat 
at 120 for 10 minutes and examine under ultraviolet light 
(365 nm). The principal spot in the chromatogram obtained 
with solution ( 1 ) corresponds to that in the chromatogram 
obtained with solution (2), The principal spot in the 
chromatogram obtained with solution ( 3 ) appears as a single, 
compact spot and the chromatogram obtained with solution 
(4) shows two principal spots with almost identical Rf values. 

C. Dissolve 2 mg in 2 mL of sulfuric acid. A yellowish green 
fluorescence is produced immediately (distinction from 
betamethasone sodium phosphate, dexamethasone sodium 
phosphate and prednisolone sodium phosphate), 

D. Heat gently 40 mg with 2 mL of sulfuric acid until white 
fumes are evolved, add nitric add dropwise until oxidation is 
complete and cool. Add 2 mL of water, heat until white 
fumes arc again evolved, cool, add 10 mL of water and 
neutralise to litmus paper with 5m ammonia. The resulting 
solution yields reaction A characteristic of sodium salts and 
reaction B characteristic of phosphates , Appendix VI. 

TESTS 

Alkalinity 

pH of a 0.5% w/v solution, 7.5 to 9.0, Appendix V L. 

Specific optical rotation 

In a 1% w/v solution, +121 to +129, calculated with 
reference to the anhydrous substance, Appendix V F. 

Inorganic phosphate 

Dissolve 25 mg in 10 mL of water, add 4 mL of Im sulfuric 
add , 1 mL of a 10 % w/v solution of ammonium molybdate 
and 2 mL of nmhylamimphmd-sulfite reagent and aliow T to 
stand for 15 minutes. Add sufficient water io produce 25 mL 
and allow to stand Ibr a further 15 minutes. The absorbance 
of a 4-cm layer of the resulting solution at 730 nm, 

Appendix II B, is not more than that of a 4-cm layer of a 
solution prepared by treating 1 0 mL of a 0.0036% w/v 
solution of potassium dihydrogen orthophosphate in the same 
manner, beginning at the words 'add 4 mL ... *. 

Related substances 

Carry out the method for thin-layer chromatography, 

Appendix III A, using silica gel GF 254 as the coating 
substance and a mixture of 77 volumes of dichlorometham y 
15 volumes of ether , 8 volumes of methanol and 1.2 volumes 
of water as the mobile phase. Apply separately to the plate 
2 pL of each of three solutions in methanol containing ( 1 ) 

1 , 0 % w/v of the substance being examined, ( 2 ) 1 . 0 % w/v of 
hydrocortisone sodium phosphate BPCRS and (3) 0.020% w/v 





QNa 

-P^O 

1 

ONa 
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of hydrocortisone BPCRS. After removal of the plate* allow it 
to dry in air for 5 minutes and examine under ultraviolet light 
(254 nm). Any secondary spot in the chromatogram obtained 
with solution ( 1 ) is not more intense than the spot in the 
chromatogram obtained with solution ( 3 ) ( 2 %)* 

Water 

Not more than 10.0%, Appendix IX C. Use 0,4 g. 

ASSAY 

Dissolve 0.1 g in sufficient wafer to produce 200 mL. Dilute 
5 mL to 100 mL with and measure the absorbance of 
the resulting solution at the maximum at 248 run, 

Appendix IT B. Calculate the content of C 2 ]H 29 Na 2 O s P 
taking 333 as the value of A(l%, 1 cm) at the maximum at 
248 nm. 

STORAGE 

Hydrocortisone Sodium Phosphate should be protected from 
light. 


Hydroflumethiazide 

OO 0 0 


s' s' '/ 



33 L3 135-09*1 

Action and use 
Tltiazide diuretic. 

Preparation 

Hydroflumethiazide Tablets 

DEFINITION 

Hydroflumethiazide is 3 } 4Klihydro-6-trifluoromethyl-2f/- 
Ij2j4-ben20ihiadiazinc-7suIfonamide 1 , 1 -dioxide. It contains 
not less than 98,0% and not more than 102.0% of 
CgH@F 3 N 3 O. 1 Sz, calculated with reference to the dried 
substance. 

CHARACTERISTICS 

White or almost white, glistening crystals or crystalline 
powder. 

Practically insoluble in water, soluble in ethanol (96%); 
practically insoluble in ether . 

IDENTIFICATION 

A. The infrared absorption spectrum^ Appendix 11 A, is 
concordant with the reference spectrum of hydroflumethiazide 
(RS 181). 

B. Dissolve 10 mg in 10 mL of 0.1 m sodium hydroxide , add 
sufficient water to produce 100 mL and dilute 10 mL to 
50 mL with 0.01m sodium hydroxide. The light absorption of 
the resulting solution* Appendix II B, in the range 230 to 
350 nm exhibits two maxima* at 274 nm and 333 nm. The 
absorbance at the maxima is about 0.92 and about 0.19 
respectively. 

C. Carry out the method for thin-layer chromatography. 
Appendix JO A, using silica gel GF 2S 4 as the coating 
substance and ethyl acetate as the mobile phase. Apply 
separately to the plate 5 pL of each of two solutions in 
acetone containing ( 1 ) 0 , 1 % w/v of the substance being 
examined and (2) 0.1% w/v of hydroflumethiazide BPCRS. 
After removal of the plate, dry it in a current of air, examine 


under ultraviolet light (254 nm) and then reveal the spots by 
Method / and examine again. By each method of visualisation 
the principal spot in the chromatogram obtained with 
solution ( 1 ) corresponds in colour and intensity to that in the 
chromatogram obtained with solution ( 2 ). 

TESTS 

Related substances 

Carry out the method for thin-layer chromatography^ 

Appendix III A, using silica gel G as the coating substance 
and ethyl acetate as the mobile phase. Apply separately to the 
plate 10 pL of each of two solutions of the substance being 
examined in acetone containing ( 1 ) 1 . 0 % w/v and ( 2 ) 

0.010% w/v. After removal of the plate, dry it in a current of 
air and reveal the spots by Method L Any secondary spot in the 
chromatogram obtained with solution ( 1 ) is not more intense 
than the spot in the chromatogram obtained with 
solution ( 2 ). 

Loss on dryin g 

When dried to constant weight at \ 05 “C* loses not more 
than 0.5% of its weight. Use 1 g. 

Sulfate d ash 

Not more than 0,1%, Appendix IX A, 

ASSAY 

Dissolve 0.3 g in 50 mL of anhydrous pyridine and carry out 
Method II for non-aqueous titration, Appendix VHI A, using 
0.1m tetrabutylammonium hydroxide VS as titrant and 
determining the end point potentiometrically. Each mL of 
0.1m tetrabutylanimomum hydroxide F5 is equivalent to 
16.56 mg of C b H s F 3 N 3 0 4 S 2 . 


Hydrogen Peroxide Solution * ** 

(3 per cent) ***** 

Dilute Hydrogen Peroxide Solution 
(Ph, Eur . monograph 0395) 

7727-84-1 

Action and use 

Antiseptic; deodorant. 

When hydrogen peroxide is prescribed or demanded, 
Hydrogen Peroxide Solution (6 per cent) shall be dispensed 
or supplied, 

PhBr _ 

DEFINITION 

Content 

2.5 per cent mlm to 3.5 per cent m/m of H 2 O a (34,01). 

1 volume of hydrogen peroxide solution (3 per cent) 
corresponds to about 10 times its volume of oxygen. 

A suitable stabiliser may be added. 

CHARACTERS 

Appearance 

Colourless* clear liquid. 

IDENTIFICATION 

A. To 2 mL, add 0,2 mL of dilute sulfuric add R and 0,2 mL 
of 0.02 M potassium pemanganate* The solution becomes 
colourless or slightly pink within 2 min. 

B. To 1 mL add 0 .1 mL of dilute hydrochloric add R and 
0.1 mL of potassium iodide solution R< A brown colour 
appears. Black particles may be formed. 

C. It complies w T ith the requirement for the content of H 2 O 2 . 
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TESTS 

Acidity 

To 1 0 mL, add 20 mL of water R and 0,25 mL of methyl red 
solution R. Not less than 0.05 mL and not more than 1.0 mL 
of 0JM sodium hydroxide is required to change the colour of 
the indicator. 

Organic stabilisers 

Maximum 250 ppm. 

Shake 20 mL with 10 mL of chloroform R and then with 
2 quanritiesj each of 5 mL, of chloroform R. Evaporate the 
combined chloroform layers under reduced pressure at a 
temperature not exceeding 25 C and dry in a desiccator. 

The residue weighs a maximum of 5 mg. 

Non-volatile residue 

Maximum 2 g/L. 

Allow' 10 mL to stand in a platinum dish until all 
effervescence has ceased. Evaporate to dryness on a water- 
bath and dry at 100-105 X. The residue weighs a maximum 
of 20 mg. 

ASSAY 

Dilute 10.0 g to 100.0 mL with water R. To 10.0 mL of this 
solution add 20 mL of dilute suifunc add R. Titrate with 
0.02 M potassium permanganate until a pink colour is 
obtained. 

J mL of 0.02 M potassium permanganate is equivalent to 
L701 mg of H 2 0 2 or 0.5b mL of oxygen. 

STORAGE 

Protected from light, and if the solution does not contain a 
stabiliser, at a temperature below' 15 °C. 

LABELLING 

If the solution contains a stabiliser, the label states that the 
contents are stabilised. The competent authority may require 
that the name of the stabiliser be stated on the label. 

CAUTION 

It decomposes in contact with oxidisable organic matter and 
with certain metals and if allowed to become alkaline. 

___. A fir 


IDENTIFICATION 

A. To 1 mL add 0.2 mL of 1 m sulfuric add and 0.25 mL of 
0.02m potassium permanganate. The solution becomes 
colourless with evolution of gas. 

B. Shake 0.05 mL with 2 mL of 1M sulfuric add , 2 mL of 
ether and 0.05 mL of potassium chromate solution. The ether 
layer is blue, 

C. Complies with the requirement for the content of H 7 G 2 - 

TESTS 

Acidity 

Dilute 10 mL with 20 mL of teaser and add 0.25 mL of 
methyl red solution. Not less than 0.05 mL and not more than 
L 0 mL of 0 . 1 m sodium hydroxide VS is required to change 
the colour of the solution. 

Organic stabilisers 

Shake 20 mL with successive quantities of 10, 5 and 5 mL of 
chloroform. Evaporate the combined chloroform extracts at a 
temperature 001 exceeding 25° at a pressure of 2 kPa and dry 
in a desiccator. Any residue weighs not more than 5 mg 
(250 ppm). 

Non-volatile matter 

Place 10 mL in a platinum dish and allow to stand until 
effervescence has ceased, cooling if necessary. Evaporate the 
solution on a water bath. Any residue, when dried at l OCX 
to l OS C, w-eighs not more than 20 mg ( 0 , 2 % w/v). 

ASSAY 

Dilute 10 mL to 100 mL with water . To 10 mL of the 
resulting solution add 20 mL of 1 m sulfuric acid and titrate 
with 0.02m potassium pennanganate VS. Each mL of 
0.02m potassium permanganate FS is equivalent to 1.701 mg 
of H 2 0 2 or 0.5b mL of oxygen. 

STORAGE 

Hydrogen Peroxide Solution (6 per cent) should be protected 
from light. If the solution does not contain a stabilising 
agent, it should be stored at a temperature not exceeding 
15 X. It should not be stored for long periods, 

LABELLING 

'Die label states, w'here applicable, that the solution contains 
a stabilising agent. 


Hydrogen Peroxide Solution 
(6 per cent) 

Hydrogen Peroxide Solution 

Action and use 

Antiseptic; deodorant. 

Preparation 

Hydrogen Peroxide Mouthw r ash 
When hydrogen peroxide is prescribed or demanded. 
Hydrogen Peroxide Solution (6 per cent) shall be dispensed 
or supplied. 


Hydrogen Peroxide Solution 
(30 per cent) 

(Ph. Eur. monograph 0396) 


* ** 
* * 


★ 

★ 


* 
. * 


7722 - 84-1 


Action and use 

Antiseptic; deodorant. 

When hydrogen peroxide is prescribed or demanded, 
Hydrogen Peroxide Solution (6 per cent) shall be dispensed 
or supplied. 


DEFINITION 

Hydrogen Peroxide Solution (6 per cent) is an aqueous 
solution of hydrogen peroxide containing not less than 
5.0% w/v and not more than 7,0% w/v of H 2 0 2 (34.01), 
corresponding to about 20 times its volume of available 
oxygen. It may contain a suitable stabilising agent. 

CHARACTERISTICS 

A clear, colourless liquid. It decomposes in contact with 
oxidisable organic matter and with certain metals and if 
allowed to become alkaline. 


Ptifur __ 

DEFINITION 

Content 

29,0 per cent m/m to 3 L 0 per cent m/m of H 2 0 2 (34.01). 
I volume of hydrogen peroxide solution (30 per cent) 
corresponds to about 110 times its volume of oxygen. 

A suitable stabiliser may be added. 

CHARACTERS 

Appearance 

Colourless, clear liquid. 
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IDENTIFICATION 

A. To 1 mL, add 0.2 mL of dilute sulfuric acid R and 
0.25 mL of 0.02 M potassium permanganate- The solution 
becomes colourless with evolution of gas. 

B. To 1 mL, add 0,1 mL of dilute hydrochloric add R and 
0,1 mL of potassium iodide solution R. A brown colour 
appears. Black particles may be formed, 

C. It complies with the requirement for the content of H 2 0 2 . 

TESTS 

Acidity 

To 10 mL, add 100 mL of water R and 0*25 mL of methyl 
red solution R. Not less than 0,05 mL and not more than 
0.5 mL of 0.1 M sodium hydroxide is required to change the 
colour of the indicator. 

Organic stabilisers 

Maximum 500 ppm. 

Shake 20 mL with 10 mL of chloroform R and then with 
2 quantities, each of 5 mL, of chloroform R. Evaporate the 
combined chloroform layers under reduced pressure at a 
temperature not exceeding 25 and dry in a desiccator. 

The residue weighs a maximum of 10 mg. 

Non-volatile residue 
Maximum 2 g/L 

Allow 10 mL to stand in a platinum dish until all 
effervescence has ceased, cooling if necessary. Evaporate to 
dryness on a water-bath and dry at 100-105 C. The residue 
weighs a maximum of 20 mg, 

ASSAY 

Dilute 1.00 g to 100.0 mL with water R. To 10.0 mL of this 
solution add 20 mL of dilute sulfuric add R * Titrate with 
0.02 M potassium permanganate until a pink colour is 
obtained. 

1 mL of 0.02 M potassium permanganate is equivalent to 
1.701 mg of H 2 0 2 or 0,56 mL of oxygen, 

STORAGE 

Protected from light, and if the solution does not contain a 
stabiliser, at a temperature below 15 C. 

LABELLING 

If the solution contains a stabiliser, the label states that the 
contents are stabilised. The competent authority may require 
that the name of the stabiliser be stated on the label. 

CAUTION 

It decomposes vigorously in contact with oxidisable organic 
matter and with certain metals and if allowed to become 
alkaline. 

_____ Pit &r 


Hydromorphone Hydrochloride 

(Ph. Bur monograph 2099) 


. hci 


CnHaoClNO* 321.8 

Action and use 

Opioid receptor agonist; analgesic. 

PhEur _-_ 

DEFINITION 

4,5ot-Epoxy-3-hydroxy-17-methvlmorphinan-6-one 
hydrochloride. 

Content 

99.0 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water, very slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison hydromorphone hydrochloride CRS. 

B. It gives reaction (a) of chlorides (2.3. /). 

TESTS 
Solution S 

Dissolve 1.250 g in carbon dioxide-free water R and dilute to 
25,0 mL w r ith the same solvent. 

Appearance of solution 

Solution S is dear (2.2, /) and not more intensely coloured 
than reference solution BY 5 (2.2.2, Method If). 

Acidity or alkalinity 

To 2 mL of solution $ add 0.1 mL of methyl red solution R. 
The solution is not yellow*, To 2 mL of solution S add 
0.05 mL of bmmocresol green solution R. The solution is not 
yellow. 

Specific optical rotation (2.2.7) 

— 136 to —140 (dried substance), determined on solution S, 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in water R> sonicating if necessary and dilute to 
100,0 mL with the same solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with water R. Dilute 1.0 mL of this solution to 
10.0 m L w f ith water R. 

Reference solution (b) To 5 mL of the test solution add 5 mg 
of naloxone hydrochloride dihydrate CRS and dilute to 50 mL 
with water R, 

Column'. 

— size: I = 0.25 m, 0 = 4.6 mm; 

— stationary phase: base-deactivated end-capped octadecylsifyl 
silica gel for chromatography R (5 pm). 




* * 

* it 

* * 


71 - 68-1 
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Mobile phase Dissolve 18*29 g of dmhylamine R and 2*88 g of 
sodium laurihtdfate R in water R and dilute to 1000 mL with 
the same solvent Adjust 800 mL of this solution to pH 3,0 
with phosphoric acid R . Add 100 mL of acetonitrile R and 
100 mL of metHanoi R. 

Flow rate 1 mL/min. 

Detection Spectrophotometer at 284 nm. 

Injection 20 pL. 

Run time 4 times die retention time of hydromorphone. 
Relative retention With reference to hydromorphone (retention 
time = about 9 min): impurity D = about 0.72; 
impurity B = about 0.77; impurity C - about 0.82; 
impurity A = about 3*2* 

System suitability; reference solution (b): 

— resolution: minimum 4.0 between the peaks due to 
hydromorphone and naloxone. 

Limits: 

*— impurity A: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0*3 per cent); 

— impu r iti es B s C, D: for each impurity, not more than twice 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) {0*2 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0*10 per cent); 

— total : not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*5 per cent); 

— disregard limit: 0*5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0*05 per cent)* 

Loss on drying ( 2.2.32 ) 

Maximum 0.5 per cent, determined on L000 g by drying in 
an oven at 105 °C. 

Sul fa ted ash (2.4 J 4) 

Maximum 0.1 per cent, determined on the residue obtained 
in the test for loss on drying. 

ASSAY 

Dissolve 0*250 g in 50 mL of ethanol (96 per cetu) R and add 
5,0 mL of 0.01 M hydrochloric add. Carry out a 
pocentiometric titration (2*2*2(35, using 0JM sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of O.J M sodium hydroxide is equivalent to 32,18 mg 
of C l7 H 20 CING 3 * 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities: A* B, C, D, 


A , 4,5 ct:4 1 , 5 1 at -diepoxy- 3,3 1 -dihydroxy-17*17'-dimethyl-2*2 f - 
bimorphin any 1*6,6 1 -di one (pseudohydro morphone). 



B. 4,5at-epaxy-3-hydroxy-17-methylmorphinan-6-one 
17-oxide (hydromorphone N-oxide), 


C * 7,8 -d idehydro-4 ,5ot-epoxy-17-methylmorphinan*3,6a-dhd 
(morphine). 


,ch 3 

h n 



D. 4,57-epoxy-17 -methy 1m orphinan-3>6a-diol 
(dihy dromorphine) * 

__ PtiBr 


Hydrotalcite 

Mg*Ai 3 (OH) 16 COj,4H*0 604.0 12304-65-3 

Action and use 
Antacid, 

Preparation 
Hydrotalcite Tablets 

DEFINITION 

Hydrotalcite is a hydrated form of an aluminium magnesium 
basic carbonate corresponding to the formula 
Mg^2(0H)i 6 C0 3 ,4H 2 0. It contains not less than 15.3% 
and not more than 18.7% of AI 2 Q 3 and not less than 36,0% 
and not more than 44*0% of MgO* The ratio of the content 
of A1 3 Oj to the content of MgO is not less than 0*40 and not 
more than 0.45, 

CHARACTERISTICS 

A white or almost white, free-flowing, granular powder* 
Practically insoluble in water. It dissolves in dilute mineral 
acids with slight effervescence, 

IDENTIFICATION 

A. Dissolve 1.0 g in 20 mL of 2 m hydrochloric add. 
Effervescence occurs. Add 30 mL of water , boil, add 
2m ammonia until just alkaline to methyl red solutwn y continue 
boiling for 2 minutes and filter, reserving the filtrate for 
test B. Wash the precipitate with 50 mL of a hot 2% w/v 
solution of ammonium chloride and dissolve in 15 mL of 
2m hydrochloric add. The resulting solution yields the reaction 
characteristic of aluminium salts , Appendix VI. 
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B. Dilute 1 mL of the filtrate obtained in test A to 10 mL 
with water . The resulting solution yields the reactions 
characteristic of magnesium salts. Appendix VI. 

TESTS 

Alkalinity 

pH of a 4% w/v suspension in carbon dioxide-free water, 8.0 to 
10.0, Appendix V L, 

Neutralising capacity 

Mix 0.2 g with a small quantity of water to give a smooth 
paste and gradually add sufficient further quantities of water 
to produce 100 mL. Warm at 37 , add 100 mL of 
0.1 m hydrochloric add VS previously heated to 37° and stir 
continuously for 1 hour using a paddle stirrer at a rate of 
about 200 revolutions per minute, maintaining the 
temperature at 37% and titrate with 0. 1 m sodium hydroxide KS 
to pH 3,5, Subtract the volume of 0.1m sodium hydroxide VS 
from 1 00 tnL to obtain the number of mL of 
0 . 1 m hydrochloric add VS required for neutralisation. Not less 
than 260 mL of 0.1m hydrochloric acid LS is required to 
neutralise ! g. 

Arsenic 

Dissolve 0,33 g in 5 mL of 2m hydrochloric acid . The resulting 
solution complies with the limit test for arsenic , Appendix VII 
(3 ppm). 

Sodium 

Not more than 0.1% of Na when determined by Method II 
for atomic emission spectraphotometry, Appendix II D, 
measuring at 589 nm. To prepare the test solution dissolve 
0,1 g in 4 mL of 5m hydrochloric add , dilute to 200 mL with 
water and use sodium standard solution (200 ppm Na), diluted 
if necessary with 0 . 1 m hydrochloric acid , to prepare the 
standard solutions. 

Chloride 

Dissolve 0,18 g in 10 mL of 2m nitric add , boil, allow to cool 
and dilute to 100 mL with water. To 10 mL add 5 mL of 
water. The resulting solution complies with the limit test for 
chlorides , Appendix Vll (0.3%). 

Sulfate 

Dissolve 0.34 g in 15 mL of 1 m hydrochloric add and dilute to 
100 mL with water t 15 mL of the resulting solution complies 
with the limit test for sulfates, Appendix VO ( 0 . 7 %). 

Loss on ignition 

When ignited at 800 , loses 40,0 to 50,0% of its weight. 

Use 1 g. 

ASSAY 
For AL0 3 

Dissolve 0,3 g in 2 mL of 7m hydrochloric acid, add 250 mL 
of water and 50 mL of 0.05m disodium edetate VS and 
neutralise with 1 m sodium hydroxide using methyl red solution 
as indicator. Heat the solution on a water bath for 
30 minutes and allow to cool. Add 3 g of hexamine and 
titrate the excess of disodium edetate with 0,05m lead nitrate 
VS using xylenol orange solution as indicator. Each mL of 
0.05m disodium edetate VS is equivalent to 2,549 mg of 
AI 2 O 3 . 

For MgO 

Dissolve 0.125 g in the minimum volume of 7m hydrochloric 
add , add 30 mL of water, 1 g of ammonium chloride , 10 mL 
of triethanolamine, 150 mL of water and 5 mL of ammonia 
buffer pH 10.9 and titrate immediately with 0.05 m disodium 
edetate VS using mordant black 11 solution as indicator. Each 
mL of 0.05m disodium edetate KS is equivalent to 2.015 mg of 
MgO 


Hydroxocobalamin Acetate 

(Vh . Bur. monograph 0913) 




Action and use 
Vitamin B12 analogue. 

Preparation 

Hydroxocobalamin Injection 

Ph&r ____ 

DEFINITION 

C oa- [a- ( 5 , 6 -di methylbenzimidazoly I) ] -CofJ-hy droxocobami d e 
acetate. 

Content 

96.0 per cent to I02.0 per cent (dried substance). 

This monograph applies to hydroxocobalamin acetate 
produced by fermentation. 

CHARACTERS 

Appearance 

Dark red, crystalline powder or dark red crystals, very 
hygroscopic. 

Solubility 
Soluble in water. 

Some decomposition may occur on drying, 

IDENTIFICATION 

A, Ultraviolet and visible absorption spectrophotometry 
(2225), 

Test solution Dissolve 2,5 mg in a solution containing 
0.8 per cent VfV of glacial acetic add R and 10.9 g/L of 
sodium acetate R, then dilute to 100 ml. with the same 
solution. 

Spectral range 260-610 nm. 

Absorption maxima At 274 nm, 351 nm and 525 nm. 
Absorbance ratio: 

-— ^ 274^351 = 0-75 to 0.83; 

— ^4^25^351 ~ 0*31 to 0,35, 

R. Thin-layer chromatography (2 2 27). Carry out the test 
protected from light. 

Test solution Dissolve 2 mg of the substance to be examined 
in 1 mL of a mixture of equal volumes of ethanol 
(96 per cent) R and water R. 

Reference solution Dissolve 2 mg of hydroxocobalamin CRS in 
1 mL of a mixture of equal volumes of ethanol (96 per cent) R 
and water R. 
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Plate TLC silica gel G plate R. 

Mobile phase dilute ammonia /?/, methanol R (25:75 V!V), 
Application 10 pL. 

Development In an unlined tank, over a path of 12 cm* 

Drying In air. 

Detection Examine in daylight* 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

G. It gives reaction (a) of acetates (2*2*/)* 

TESTS 

Related substances 

Liquid chromatography (2*2,29). Use freshly prepared solutions 
and protect them from bright light. 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 5*0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
10.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 100*0 mL with the mobile phase. 

Reference solution (c) Dissolve 25 mg of the substance to be 
examined in 10 mL of water R, warming if necessary. Allow 
to cool and add 1 mL of a 20 g/L solution of chloramine R 
and 0.5 mL of QMS M hydrochloric acid. Dilute this solution 
to 25 mL with water R , Shake and allow to stand for 5 min* 
Inject immediately. 

Column : 

— size: l ~ 0*25 m, 0 - 4 mm; 

— stationary phase: octylsilyl silica get for chromatography R 
{5 pm)* 

Mobile phase Mix 19*5 volumes of methanol R and 

80*5 volumes of a solution containing 15 g/L of citric add R 

and 8.1 g/L of disodium hydrogen phosphate R, 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 351 run. 

Injection 20 pL. 

Run time 4 times the retention time of hydroxocobalamine. 
System suitability. 

— the chromatogram obtained with reference solution (c) 
shows 3 principal peaks; 

— resolution: minimum 3*0 between each pair of adjacent 
peaks in the chromatogram obtained with reference 
solution (c); 

— signaLto-ttoise ratio: minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits: 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(5 per cent); 

— disregard limit: the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0*1 per cent). 

Loss on drying (2.2.22) 

8,0 per cent to 12.0 per cent, determined on 0,400 g by 
drying at 105 °C at a pressure not exceeding 0,7 kPa. 

ASSAY 

Protect the solutions from light throughout the assay Dissolve 
25,0 mg in a solution containing 0.8 per cent VIV of gladal 
acetic add R and 10.9 g/L of sodium acetate R y then dilute to 
1000.0 mL with the same solution* Measure the absorbance 
(2.2.25) at the absorption maximum at 351 nm. 


Calculate the content of C^H^aCoN^O^P taking the 
specific absorbance to be 187. 

STORAGE 

In an airtight container, protected from light, at a 
temperature of 2 'C to 8 'C* 

________ PtiEu 


Hydroxocobalamin Chloride 

(Ph Eun monograph 0914) 



C^HwCICoNt A 5 P 1383 58288-50-9 

Action and use 

Vitamin B12 analogue. 

Preparation 

Hydroxocobalamin Injection 

PtiE* __ 

DEFINITION 

C oat- [a- (5,6 -dime thy Ibenximidazol y 1) ] -Co (Vhydroxo cobam ide 
chloride. 

Fermentation product. 

Content 

96.0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Dark red crystalline powder or dark red crystals, very 
hygroscopic. 

Solubility 

Soluble in water. 

Some decomposition may occur on drying. 

IDENTIFICATION 

A. Ultraviolet and visible absorption spectrophotometry 
(2.2*25)* 

Test solution Dissolve 2.5 mg in a solution containing 
0.8 per cent VfV of glacial acetic acid R and 10.9 g L of 
sodium acetate R, then dilute to 100 mL with the same 
solution. 

Spectral range 260-610 nm. 

Absorption maxima At 274 nm, 351 nm and 525 nm. 
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Absorbance ratio: 

— ^ 274/^351 “ 0.75 to 0.83; 

— — 0.31 tO 0.35. 

B. Thin-layer chromatography (2.2.27). Cany out the 
identification test protected from light . 

Test solution Dissolve 2 mg of the substance to be examined 
in I mL of a mixture of equal volumes of ethanol 
(96 per cent) R and water R. 

Reference solution Dissolve 2 mg of hydroxocobalamin CRS in 
1 mL of a mixture of equal volumes of ethanol (96 per cent) R 
and water R . 

Plate TLC silica gel G plate R. 

Mobile phase dilute ammonia R1 , methanol R (25:75 ViV), 
Application 10 |iL. 

Development In an unlined tank, over a path of 12 cm. 

Drying In air. 

Detection Examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C, It gives reaction (a) of chlorides (2,5,i), 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Use freshly prepared solutions 
and protect them from bright light . 

Test solution Dissolve 10,0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 5.0 mL of the test solution to 
100.0 mLwith the mobile phase. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
10,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (c) Dissolve 25 mg of the substance to be 
examined in 10 mL of water R, warming if necessary. Allow 
to cool and add 1 mL of a 20 g/L solution of chloramine R 
and 0.5 mL of 0,05 M hydrochloric acid. Dilute to 25 mL 
with water R. Shake and allow to stand for 5 min. Inject 
immediately. 

Column : 

— jtae: / “ 0,25 m, 0 “ 4 mm; 

— stationary* phase', octyhilyl silica gd for chromatography R 
(5 pm). 

Mobile phase Mix 19.5 volumes of methanol R and 

80.5 volumes of a solution containing 15 g/L of citric acid R 

and 8.1 g/L of disodium hydrogen phosphate R. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 351 nm. 

Injection 20 jxL 

Run time 4 times the retention time of hydroxocobalamin. 
System suitability: 

— the chromatogram obtained with reference solution (c) 
shows 3 principal peaks; 

— resolution: minimum 3.0 between each pair of adjacent 
peaks in the chromatogram obtained with reference 
solution (c); 

— signal-to-wise ratio: minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limns: 

— total: not more than the area of the principal peak in the 
chromatogram obtained w ? hh reference solution (a) 

(5.0 per cent); 


— disregard limit : the area of the principal peak in the 
chromatogram obtained w'ith reference solution (b) 

(0.1 per cent). 

Loss on drying (2.232) 

8.0 per cent to 12.0 per cent, determined on 0.400 g by 
drying at 105 X at a pressure not exceeding 0,7 kPa. 

ASSAY 

Protect the solutions from light throughout the assay Dissolve 
25.0 mg in a solution containing 0,8 per cent VfV of glacial 
acetic acid R and 10,9 g/L of sod non acetate i?, then dilute to 
1000.0 mL w T ith the same solution. Measure the absorbance 
(2,2,25) at the absorption maximum at 351 nm. 

Calculate the content of C 62 H 9 O CICoN 1 30 i5 P taking the 
specific absorbance to be 190. 

STORAGE 

In an airtight container protected from light, at a temperature 
of 2 X t o 8 X . 

__________ PbEur 


Hydroxocobalamin Sulfate 

Hydroxocobalamin Sulphate 
(Ph. Eur . monograph 0915) 



h 3 so* 


C 12 A 8 oCo 2 N 26 O m P 2 S 2791 15671-27-9 

Action and use 

Vitamin Bj 2 analogue. 

Preparation 

Hydroxocobalamin Injection 

m Eur ________ 

DEFINITION 

Di- (Coot- [oc- (5,6-d ime thy Ibenzimidazoly l) j -CoP- 
hydroxocobamide) sulfate. 

Fermentation product. 

Content 

96.0 per cent to 102,0 per cent (dried substance). 

CHARACTERS 

Appearance 

Dark red crystalline powder or dark red cry stals, very 
hygroscopic. 
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Solubility 
Soluble in water. 

Some decomposition may occur on drying, 

IDENTIFICATION 

A, Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 2.5 mg in a solution containing 
0.8 per cent ViV of glacial acetic add R and 10.9 g/L of 
sodium acetate R> then dilute to 100 mL with the same 
solution. 

Spectral range 260-610 nm. 

Absorption maxima At 274 nm, 351 nm and 525 nm. 
Absorbance ratios: 

— ^ 274^351 ” 0,75 to 0.83; 

— ^525^351 = 0.31 to 0.35, 

B, Thin-layer chromatography (2.2.27). Cany out the test 
protected from light. 

Test solution Dissolve 2 mg of the substance to be examined 
in I mL of a mixture of equal volumes of ethanol 
(96 per cent) R and water R. 

Reference solution Dissolve 2 mg of hydwxocobalamm CRS in 
1 mL of a mixture of equal volumes of ethanol (96 per cent) R 
and water R, 

Plate TLC silica gel G plate R. 

Mobile phase dilute ammonia Rf methanol R (25:75 ViV). 
Application 10 jiL. 

Development In an unlined tank, over a path of 12 cm. 

Drying In air. 

Detection Examine in daylight, 

Restdts The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

C It gives reaction (a) of sulfates (2.3./), 

TESTS 

Related substances 

Liquid chromatography (2.2.29). Use freshly prepared solutions 
and protect them from bright light. 

Test solution Dissolve 10,0 mg of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 5.0 mL of the test solution to 
100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1,0 mL of the test solution to 
10,0 mL with the mobile phase. Dilute 1.0 mL of this 
solution to 100.0 mL with die mobile phase. 

Reference solution (c) Dissolve 25 mg of the substance to be 
examined in 10 mL of water R f w arming if necessary. Allow 
to cool and add 1 mL of a 20 g/L solution of chloramine R 
and 0.5 mL of 0.05 M hydrochloric acid . Dilute to 25 mL 
with water R, Shake and allow to stand for 5 min. Inject 
immediately. 

Column: 

— size, t - 0.25 m* 0 - 4 mm; 

— stationary phase : oaylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase Mix 19.5 volumes of methanol R and 

80.5 volumes of a solution containing 15 g/L of dirk acid R 

and 8.1 g/L of disodium hydrogen phosphate R> 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 351 nm. 

Injection 20 |iL, 


Run time 4 times the retention time of hydroxocobalamin. 
System suitability: 

— the chromatogram obtained with reference solution (c) 
shows 3 principal peaks; 

— resolution: minimum 3.0 between each pair of adjacent 
peaks in the chromatogram obtained with reference 
solution (c); 

— signal-to-noise ratio ; minimum 5 for the principal peak in 
the chromatogram obtained with reference solution (b). 

Limits : 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(5.0 per cent); 

— disregard limit, the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.1 percent). 

Loss on drying (2.2.32) 

8.0 per cent to 16.0 per cent, determined on 0.400 g by 
drying at 105 C at a pressure not exceeding 0.7 kPa. 

ASSAY 

Protect the solutions from light throughout the assay Dissolve 
25.0 mg in a solution containing 0.8 per cent VIV of glacial 
acetic add R and 10,9 g/L of sodium acetate R and dilute to 
1000.0 mL with the same solution. Measure the absorbance 
(2,2.25) at the absorption maximum at 351 nm. 

Calculate the content of Cj 2 -iH I 80 Co 2 N 2 6 03 .tP 2 S taking the 
specific absorbance to be 188. 

STORAGE 

In an airtight container protected from light, at a temperature 
of 2 C to 8 C. 

___ PftEtr 


Hydroxycarbamide 

(Pk. Eur , monograph 1616) 


H?N 


X 


.OH 


* * * 


* 

* 

* 


*** 


* 

* 

* 


CH 4 N 2 0 2 76.1 127-07-1 

Action and use 
Cytotoxic alkylating drug. 

Preparation 

Hydroxycarbamide Capsules 

PhEut ______ 

DEFINITION 

A'-Hydroxyurea. 

Content 

97,5 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder* hygroscopic. 

Solubility 

Freely soluble in water, practically insoluble in ethanol 
(96 per cent). 

It shows polymorphism (5.9). 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison hydroxycarbamide CRS. 
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Hydroxychloroquine Sulfate 1-1209 


If the spectra obtained in the solid state show differences 
dissolve the substance to be examined and the reference 
substance separately in ethanol (96 per cent) R y evaporate to 
dryness and record new spectra using the residues, 

B. Examine the chromatograms obtained in the test for urea. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to die principal 
spot in the chromatogram obtained with reference 
solution (e). 

TESTS 

Urea 

Thin-layer chromatography {2,2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in water R and dilute to 1 *0 mL with the same solvent. 
Reference solution (a) Dissolve 12.5 mg of urea R in water R 
and dilute to 50 mL with the same solvent. 

Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of urea R in water R and dilute to 20 mL 
with the same solvent. 

Reference solution (c) Dissolve 50 mg of hydroxycarbamide CRS 
in water R and dilute to 1 mL with die same solvent, 

Plate TLC silica gel plate R, 

Mobile phase pyridine R 3 water R, ethyl acetate R 
(2:2:10 VfV/V)* 

Application 10 pL, 

Development Over 2/3 of the plate. 

Dryring In air. 

Detection Spray with a 10 g/L solution of 
dimethylaminobemaldehyde R in l M hydrochloric add . 

System suitability The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 2 
clearly separated spots. 

Limit: 

— urea : any spot corresponding to urea in the chromatogram 
obtained with the test solution is not more intense than 
the spot in die chromatogram obtained with the reference 
solution (a) (0,5 per cent). 

Related substances 

Liquid chromatography (2,2,29). 

Test solution (a) Dissolve 0JG0 g of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
die same mobile phase. 

Test solution (b) Dilute 5.0 mL of test solution (a) to 
50.0 mL with the mobile phase. 

Reference solution (a) Dissolve 0,100 g of hydroxylamine 
hydrochloride R and 5 mg of the substance to be examined in 
the mobile phase and dilute to 10.0 mL with the mobile 
phase. Prepare immediately before use. 

Reference solution (b) Dilute 0.1 mL of test solution (a) to 
100,0 mL with the mobile phase. 

Reference solution (c) Dissolve 0,100 g of 
hydroxycarbamide CRS in the mobile phase and dilute to 
10,0 mL with the same solvent. Dilute 5.0 mL to 50,0 mL 
with the mobile phase. 

Column: 

— size: l = 0,25 0 - 4,6 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 

(5 Mm). 

Mobile phase methanol R> water R (5:95 V!V). 

Flow rate 0.5 mL'min, 

Detection Spectrophotometer at 214 nm. 


Injection 20 jiL; inject test solution (a) and reference 
solutions (a) and (b). 

Run time 3 times the retention time of hydroxycarbamide 
which is about 5 min. 

System suit ability: reference solution (a): 

— resolution: minimum of 1.0 between the peaks due to 
impurity A and to hydroxycarbamide. 

Limits : 

— any impurity, not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent), 

-— total: not more than 2 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.2 per cent), 

— disregard limit : 0,2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.02 per cent). 

Chlorides (2.4.4) 

Maximum 50 ppm. 

Dissolve 1.0 gin water R and dilute to 15 mL with the same 
solvent. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dissolve 2,0 g in water R and dilute to 20 mL with the same 
solvent. 12 mLof the solution complies with test A, Prepare 
the reference solution using lead standard solution 
(7 ppm Pb) R. 

Water (2.5.12) 

Maximum 0,5 per cent, determined on 2.00 g. 

Sulfa ted ash (2.4, 14) 

Maximum 0.1 per cent* determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances. 

Injection Test solution (b) and reference solution (c). 

STORAGE 

In an airtight container, protected from light, 

IMPURITIES 
A. H 2 N-OH: hydroxy la mine. 

______._ PhBtr 


Hydroxychloroquine Sulfate 



and enantiomer 

C is H 26 C1NAH 2 S04 434,0 747-36=4 

Action and use 

Used in the treatment of rheumatoid arthritis. 

Preparation 

Hydroxychloroquine Tablets 

DEFINITION 

Hydroxychloroquine Sulfate is (i?5)-2-A/-[4-(7-chIoro^l- 
quinolylamino)penty 1]-2V-ethy]aminoethanol sulfate, 
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It contains not less than 98.0% and not more than 100.5% 
of CieH 26 ClN 30 ,H 2 S 04 , calculated with reference to the 
dried substance. 

CHARACTERISTICS 

A white or almost white, crystalline powder. 

Freely soluble in watery practically insoluble in ethanol (96%) 
and in ether. 

IDENTIFICATION 

A. Dissolve 0.1 g in 10 ml of water, add 2 mL of 2m sodium 
hydroxide and extract with two 20 mL quantities of 
dkhloromethane. Wash the dichloromcthanc extracts with 
water, dry with anhydrous sodium sulfate, evaporate to dryness 
and dissolve the residue in 2 mL of dichbmnethane. 'Hie 
infrared absorption spectrum of the resulting solution, 

Appendix II A, is concordant with the reference spectrum of 
hydroxychloroquine (RS 182). 

B. Yields the reactions characteristic of sulfates. Appendix VI. 

TESTS 

Acidity 

pH of a 1% w/v solution, 3.5 to 5.5, Appendix V L. 

Clarity and colour of solution 

A 10.0% w/v solution is not more than slightly turbid and 
not more than slightly yellow. 

Lead 

Not more than 20 ppm when determined by the following 
method. Carefully heat 2.0 g for 10 minutes with 8 mL of 
water and 6 mL of nitric acid in a Kjeldahl flask. Cool, add 
4 mL of sulfuric acid and heat until the mixture darkens. 
Continue heating, with the dropwise addition of nitric acid , 
until the liquid becomes colourless and white fumes of sulfur 
trioxide are produced. Add 3 mL of water , carefully 
evaporate until white fumes are again produced, cool and 
dilute to 18 mL with water. Add and dissolve 2 g of citric 
acid, make alkaline with 5m ammonia and add 1 mL of 
potassium cyanide solution PbT. Transfer to a separating 
funnel, add 10 mL of dithizone solution, shake vigorously and 
remove the lower layer. Repeat the extraction with two 5 mL 
quantities of dithizone solution. If, after the third extraction, 
the dichlorome thane layer is bright red, continue the 
extraction with further 5 mL quantities of dithizone solution 
until the colour of the reagent no longer changes to bright 
red. Wash the combined dichlorometbane solutions by 
shaking with 10 mL of water and then extract with two 
10 mL quantities of 2m hydrochloric add Wash the combined 
arid solutions with 10 mL of dkhloromethane and discard the 
dichlorome thane. Transfer the solution to a Messier cylinder 
and make alkaline with 5m ammonia . In a second Messier 
cylinder mix 2 mL of 6m acetic add with 20 mL of 
2m hydrochloric add , make alkaline with 5m ammonia and add 
4 mL of lead standard solution (10 ppm Pb)> 

Treat the contents of each cylinder as follows. Add 1 mL of 
potassium cyanide solution PbT\ the solutions should not be 
more than faintly opalescent, If the colours of the solutions 
differ, equalise them by the addition of a few drops of a 
highly diluted solution of burnt sugar or other non-reactive 
substance. Dilute to 50 mL with water , add 0,1 mL of a 
solution prepared by dissolving 10 g of sodium sulfide in 
sufficient water to produce 100 mL and filtering and mix 
thoroughly. Compare the colours of the two solutions by a 
suitable method, such as by light reflected from a white rile 
through the Nessler cylinders. The colour of the solution in 
the first cylinder is not more intense than that of the solution 
in the second cylinder. 


Chloride 

Dissolve 0.50 g in 50 mL of water , 15 mL of the resulting 
solution complies with the limit rest for chlorides, Appendix VII 
(350 ppm). 

Related substances 

Cany out the method for liquid chromatography, 

Appendix III D, using the following solutions of the 
substance being examined in mobile phase A. 

(1) 0.01% w/v. 

(2) 0.00005% w/v. 

(3) 0.000005% w/v, 

(4) 0,00005% w/v of 2-[4-[(7-chlaro~4-quinolinyl) amino]pentyl] 
amino ethanol BPCRS. 

(5) 0,0001% w/v of 2-{4-[(7-chlorm4-quinolinyl)amino]pentyl] 
amino ethanol BPCRS and 0.0001% w/v of hydroxychloroquine 
sulfate BPCRS. 

CHROMATOGRAPHIC CONDITIONS 

(a) Use a stainless steel column (25 cm x 4.6 mm) packed 
with oaadecylsilyl silica gel for chromatography (5pm) (Inertsi! 
ODS3 is suitable). 

(b) Use gradient elution and the mobile phase described 
below, 

(c) Use a flow rate of 1 mL per minute, 

(d) Use a column temperature of 35 . 

(e) Use a detection wavelength of 220 run, 

(f) Inject 20 j±L of each solution. 

MOBILE PHASE 

Mobile phase A 0.2 volumes of orthophosphoric add , 

10 volumes of acetonitrile and 90 volumes of water . 

Mobile phase B 0.1 volumes of orthophosphoric add , 

20 volumes of water and 80 volumes of acetonitrile. 


Tim* 

(Minute*) 

Mobil* phase A 

(%*/*) 

Mobile phase B 
1%vtv) 

Comment 

0-2 

100 

0 

isocratac 

2-10 

100-^65 

0-*15 

linear gradient 

10-1S 

as-*o 

15-^100 

linear gradient 

10*25 

0 

100 

isocratie 

25-30 

0-MOQ 

100-+0 

re-equilibration 


SYSTEM SUITABILITY 

The test is not valid unless, in the chromatogram obtained 
with solution (5), the resolution between 2-[4-[(7-chloro-4- 
quinolinyOamino] pentyl] amino ethanol and 
hydroxychloroquine is at least 1. 

LIMITS 

In the chromatogram obtained with solution (13: 
the area of any peak corresponding to 2-[4-[(7-chloro-4- 
quinoliny 1)amino] pentyl] amino ethanol is not greater than 
the area of the principal peak in the chromatogram obtained 
with solution (4) (0,5%); 

the area of any other secondary peak is not greater than the 
principal peak in the chromatogram obtained with 
solution (2) (0.5%). 

the sum of the areas of any other secondary peaks is not 
greater than twice the principal peak in the chromatogram 
obtained with solution (2) (1.0%), 

Disregard any peak with an area less than the area of the 
principal peak in the chromatogram obtained with 
solution (3) (0.05%). 
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Hydroxyethyl Salicylate 1-1211 


Loss on drying 

When dried to constant weight at 105 , loses not more than 
2.0% of its weight. Use 1 g, 

Sul fated ash 

Not more than 0.2%, Appendix DC A. 

ASSAY 

Dissolve 0.5 g in 10 mL of water, add 20 mL of 1 m sodium 
hydroxide and extract with four 25-mL quantities of 
dichloromethane. Combine the dichloromethane extracts and 
evaporate to a volume of about 10 mL Add 40 mL of 
anhydrous acetic add and cany out Method I for non-aqueous 
titration. Appendix VUI A, determining the end-point 
potcmiometrically. Each mL of 0.1 m perchloric add VS is 
equivalent to 21.70 mg of Ci fl H 36 ClN 30 ,H 2 S 04 . 

STORAGE 

Hydroxychloroquine Sulfate should be protected from light. 

IMPURITY 

A. 2-f4-[(7*chlorcMl-quinolmyr)amino] pentyl] amino ethanol. 


Hydroxyethyl Salicylate 

(Ph. Eur. monograph 1225) 


CgHioOj 



182.2 


***** 
* * 

***** 


87-28-5 


DEFINITION 

2-Hydroxyethyl 2-hydroxy benzoate. 

Content 

98.0 per cent to 102.0 per cent, 

CHARACTERS 

Appearance 

Oily, colourless or almost colourless liquid, or colourless 
crystals. 

Solubility 

Sparingly soluble in water, very soluble in acetone and in 
methylene chloride, freely soluble in ethanol (96 per cent). 
Mp: about 21 X, 

IDENTIFICATION 

First identification A, 23, 

Second identification A, C, D, E. 

A, Refractive index (see Tests). 

B, Infrared absorption spectrophotometry (2.2.24). 

Preparation Thin films. 

Comparison hydroxyethyl salicylate CRS. 

C. Examine the chromatograms obtained in the test for 
related substances. 

Results The principal spot in the chromatogram obtained with 
test solution (b) is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a), 

D. To 1 mL of solution S (see Tests), add 1 mL of water R 
and 0,2 mL of ferric chloride solution R2. A violet-red colour 
appears which disappears immediately after the addition of 
2 mL of dilute acetic add R. A very faint violet colour may 
remain. 


E. In a test tube 160 mm long, mix 1,0 g with 2.0 g of finely 
powdered manganese sulfate R. Insert 2 cm into the test-tube 
a strip of filter paper impregnated with a freshly prepared 
mixture of 1 volume of a 20 per cent VfV solution of 
diethanolamine R and 11 volumes of a 50 g/L solution of 
sodium nitropmsside R adjusted to pH 9*8 with / Af 
hydrochloric acid. Heat the test-tube over a naked flame for 
1-2 min. The filter paper becomes blue, 

TESTS 
Solution S 

Dissolve 2.5 g in 40 mL of ethanol (96 per cent) R and dilute 
to 50 mL with distilled water R. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2.2.2 , Method II). 
Acidity' or alkalinity 

To 2 mL of solution S add 0,1 mL of methyl red solution R 
and 0.2 mL of 0.01 M sodium hydroxide. The solution is 
yellow. Add 0,3 mL of 0.01 M hydrochloric add. The solution 
is red. 

Relative density (2. 2.5) 

1,252 to 1,257. 

Refractive index (2.2.6) 

1.548 to L55L 

Related substances 

Thin-layer chromatography (2.2.27). 

Test solution (a) Dissolve 0.50 g of the substance to be 
examined in methanol R and dilute to 10 mL with the same 
solvent. 

Test solution (h) Dilute 2 mL of test solution (a) to 50 mL 
with methanol /?, 

Reference solution (a) Dissolve 50.0 mg of hydroxyethyl 
salicylate CRS in methanol R and dilute to 25 mL with the 
same solvent. 

Reference solution (h) Dilute 2,5 mL of test solution (b) to 
10 mL with methanol R. 

Reference solution (c) Dissolve 0 JO g of ethylene glycol R in 
methanol R and dilute to 50 mL with the same solvent. 

Dilute 1.25 mL of the solution to 10 mL with methanol R !, 
Plate TLC silica gel F 2 54 plate R- 

Mobile phase ethyl acetate R, glacial acetic acid R, cyclohexane R 
(20:20:60 V1VIV). 

Application 10 pL. 

Development Over a path of 15 cm. 

Drying In a current of cold air. 

Detection A In ultraviolet light at 254 mn. 

Limits A\ 

— any impurity: any spot in the chromatogram obtained with 
test solution (a), apart from the principal spot, is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (1 per cent)- 

Detection B Spray the plate with ammonium vanadate 
solution R and heat at 100 X for 10 min. Allow to cool for 
10 min and examine in daylight. 

Limits B: in the chromatogram obtained with test 
solution (a): 

— impurity B: any spot corresponding to impurity B is not 
more intense than the spot in the chromatogram obtained 
with reference solution (c) (0,5 per cent); 

— any other impurity: any spot, apart from the principal spot 
and any spot corresponding to impurity B is not more 
intense than the spot in the chromatogram obtained w>ith 
reference solution (b) (1 per cent). 
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System suitability The chromatogram obtained with reference 
solution (c) shows a dearly visible spot* 

Chlorides (2.4.4) 

Maximum 100 ppm. 

Dilute 10 mL of solution S to 15 mL with water R. 

Sulfates (2 4 , 13) 

Maximum 250 ppm. 

Dilute 12 mL of solution S to 15 mL with distilled water R. 
Sul fa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g, 

ASSAY 

In a flask with a ground-glass stopper, dissolve 0.125 g in 
30 mL of glacial acetic arid R. Add 10 mL of dilute sulfuric 
acid /?, 1.5 g of potassium bromide R and 50.0 mL of 
0.0167 M potassium bromate. Immediately dose the flask and 
allow to stand protected from light for 15 mill* Add 1,5 g of 
potassium iodide R immediately after removing the stopper 
and titrate with 0,1 M sodium thiosulfate, adding 1 mL of 
sta rt Jr solution R towards the end of the titration. Carry out a 
blank titration. 

1 mL of 0.0167 M potassium bwmate is equivalent to 
4.555 mg of CgHjoO*. 

STORAGE 

Protected from light. 

IMPURITIES 



A. 2-hydroxybemenecarboxylic acid (salicylic acid), 


B. ethane-1,2-diol (ethylene glycol). 


PhEa 


Hydroxyethylcellulose 

(Ph Eur monograph 0336) 


Action and use 

Excipient* 

PhEtr ___ 


*** 

* * 

* * 

***** 


9004-62-0 


DEFINITION 

Partly O-(2 -hydroxyethylated) cellulose. 

CHARACTERS 

Appearance 

White, yellowish-white or greyish-while powder or granules* 

Solubility 

Soluble in hot and cold water giving a colloidal solution, 
practically insoluble in acetone, in ethanol (96 per cent) and 
in toluene* 

IDENTIFICATION 

A* Heat 10 mL of solution S (see Tests) to boiling. 

The solution remains dear, 

B. To 10 mL of solution S add 0.3 mL of dilute acetic acid R 
and 2.5 mL of a 100 g/L solution of tanmc arid R. 


A yellowish-white, ftoccukm predpitate is formed which 
dissolves in dilute ammonia RL 

C. In a test-tube about 160 mm in length, thoroughly mix 
1 g with 2 g of finely powdered manganese sulfate R * 

Introduce to a depth of 2 cm into the upper part of the tube 
a strip of filter paper impregnated with a freshly prepared 
mixture of 1 volume of a 200 g/L solution of 
diethanolamine R and 11 volumes of a 50 g/L solution of 
sodium nitmprusside R> adjusted to about pH 9,8 with / M 
hydrochloric acid. Insert the tube 8 cm into a silicone-oil bath 
and heat at 190-200 C* The filter paper becomes blue 
within 10 min. Carry out a blank test. 

D. Dissolve 0*2 g completely, without heating, in 15 mL of a 
700 g/L solution of sulfuric arid R * Pour the solution with 
stirring into 100 mL of iced water R and dilute to 250 mL 
with iced water R t In a test-tube, mix thoroughly while 
cooling in iced water 1 mL of the solution with 8 mL of 
sulfuric acid R , added dropwise. Heat on a water-bath for 
exactly 3 min and immediatdy cool in iced tvater While the 
mixture is cold, carefully add 0.6 mL of ninhydein solution R2 
and mix well* Allow to stand at 25 C. A pink colour is 
produced immediately and does not become violet within 
100 min. 

TESTS 
Solution S 

Disperse a quantity of the substance to be examined 
equivalent to 1.0 g of the dried substance in 50 mL of carbon 
dioxide-free water R * After 10 min, dilute to 100 mL with 
carbon dioxide-free water R and stir until dissolution is 
complete. 
pH (12.3) 

5.5 to 8.5 for solution S. 

Apparent viscosity (2.2.10) 

75 per cent to 140 per cent of the value stated on the label 
While stirring, introduce a quantity of the substance to be 
examined equivalent to 2*00 g of the dried substance into 
50 g of water R . Dilute to 100.0 g with water R and stir until 
dissolution is complete. Determine the viscosity using a 
rotating viscometer at 25 C and at a shear rate of 100 s 1 
for substances with an expected viscosity up to 100 mPa s, at 
a shear rate of 10 s 1 for substances with an expected 
viscosity between 100 mPa s and 20 000 mPa $ and at a 
shear rate of I s 1 for substances with an expected viscosity 
above 20 000 mPa-s. If it is impossible to obtain a shear rate 
of exactly 1 s -1 , 10 s _1 or 100 s“ l respectively, use a rate 
slightly higher and a rate slightly lower and interpolate. 
Chlorides (2.4.4) 

Maximum 1,0 per cent. 

Dilute 1 mL of solution S to 30 mL widi water R. 

Nitrates 

Maximum 3.0 per cent (dried substance), if 
hydroxyethylcellulose has an apparent viscosity of 
1000 mPa-s or less and maximum 0*2 per cent (dried 
substance), if hydroxyethylcellulose has an apparent viscosity 
of more than 1000 mPas, 

Determine poientiometrically (2.2*36, Method I) using as 
indicator a nitrate selective electrode and a silver-silver 
chloride electrode with a 13.2 g/L solution of ammonium 
sttlfate R as reference electrolyte* 

Prepare the solutions immediately before use. 

Buffer solution To a mixture of 50 mL of l M sulfuric arid and 
800 mL of water R } add 135 g of potassium dihydrogen 
phosphate R and dilute to 1000 mL w + ith water R. 

Buffered water Dilute 80 mL of buffer solution to 2000 mL 
with water R . 
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Nitrate standard solution (500 ppm NO?) Dissolve 0.8154 g of 
potassium nitrate R in 500 ml of buffered water and dilute to 
1000,0 mL with the same solvent. 

Test soltioon Dissolve 0,50 g of the substance to be examined 
in buffered water and dilute to 100,0 mL with the same 
solvent. 

Reference solutions If hydroxyethy 1 cellulose has an apparent 
viscosity of 1000 mPa-s or less, dilute 10.0 mL, 20,0 mL and 
40.0 mL of nitrate standard solution (500 ppm NO*) to 
100.0 mL with buffered water and mix. 

If hydroxy ethyl cellulose has an apparent viscosity of more 
than 1000 mPa s, dilute L0 mL, 2*0 mL and 4,0 mL of 
nitrate standard solution (500 ppm NOj) to 100,0 mL with 
buffered water and mix. 

Carry' out the measurements for each solution. Calculate the 
concentration of nitrates using the calibration curve. 

Glyoxal 

Maximum 20 ppm. 

Introduce 1,0 g into a test-tube with a ground-glass stopper 
and add 10.0 mL of anhydrous ethanol R. Stopper the tube 
and stir mechanically for 30 min. Centrifuge. To 2.0 mL of 
the supernatant add 5.0 mL of a 4 g/L solution of 
methylbenzoihiazolone hydrazone hydrochloride R in an 
80 per cent ViV solution of glacial acetic acid R in water R. 
Shake to homogenise. After 2 h, the solution is not more 
intensely coloured than a standard prepared at the same time 
and in the same manner using 2.0 mL of glyoxal standard 
solution (2 ppm CzHzOi) R instead of the 2.0 mL of 
supernatant. 

Ethylene oxide 

Head-space gas chromatography (2.4.25), 

Test preparation Place 1.00 g of the substance to be examined 
in a 5 mL vial (other sizes may be used depending on the 
operating conditions) and add 1 mL of water R. It swells in 
water but does not dissolve. 

Reference preparation (a) Place 1.00 g of the substance to be 
examined in an identical 5 mL vial. Add 0.1 mL of cooled 
ethylene oxide solution R2 and 0,9 mL of water R, It swells in 
water but does not dissolve. 

Reference preparation (h) To 0.1 mL of ethylene oxide 
solution R2 in a 5 mL vial add 0.1 mL of a freshly prepared 
10 mg/L solution of acetaldehyde R. 

Close the vials immediately with a butyl rubber membrane stopper, 
coated with aluminium or polymmftuarmthykne and secured with 
an aluminium crimped cap , 

Limit. 

— ethylene oxide: maximum 1 ppm, 

2 - C hloroethano 1 

Head-space gas chromatography (2.2.28). 

Test preparation To 50 mg of the substance to be examined in 
a 10 mL vial (other sizes may be used depending on the 
operating conditions), add 2 jiL of 2-propanol R , Seal the 
flask and mix. 

Reference preparation (a) Dissolve 0.125 g of 2-chloroethunol R 
and dilute to 50.0 mL with 2-propanol R , Dilute L0 mL of 
the solution to 10,0 mL with 2-propanol R. 

Reference preparation (b) To 50 mg of the substance to be 
examined in an identical 10 mL vial, add 2 jiL of reference 
solution (a). Seal the flask and mix. 

Close the vials immediately with a butyl rubber membrane stopper, 
coated with aluminium or polytetrafluoroeihylene and secured with 
an aluminium crimped cap. 


Column: 

— size: l = 50 m, 0 = 032 mm, 

— stationary phase: poly (dimethyl)siloxane R (1,2 
Carrier gas helium for chromatography R. 

Flow rate 25-35 cm/s, 

Split ratio 1:10, 

Static head-space conditions which may be used 

— equilibration tetnperatttre: 110 °C, 

— equilibration time: 20 min, 

— temperature of injection system: 115 C, 
Temperature: 



Time 

{min} 

Temperature 

CO 

Column 

0-6 

60 


6- 16 

60 + E10 


16 31 

110 + 230 


31 -36 

230 

Injection port' 


ISO 

Detector 


250 


Detection Flame ionisation. 

Injection 2 mL, 

Retention time 2-chloroethano! = about 7.8 min. 

Limit: 

— 2-diloroethanol: not more than 0,5 times the area of the 
peak due to 2-chJoroethanol in the chromatogram 
obtained with reference solution (b) (10 ppm). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

1,0 g complies with limit test C, Prepare the reference 
solution using 2 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying {2.2.31) 

Maximum 10.0 per cent, determined on 1,000 g by drying in 
an oven at 105 C for 3 h. 

Sulfa ted ash (2.4,14) 

Maximum 4.0 per cent, determined on 1,0 g, 

LABELLING 

The label states the apparent viscosity, in milUpascal seconds 
for a 2 per cent mint solution. 

______ PnEur 


Hydroxyethylmethylcellulose * 

(Methylhydroxyeihylceihdose, * ** 

PA Eur monograph 0346) 

Action and use 
Excipient. 

Ph. Ear, . ______ 

DEFINITION 

Partly Omethylated and 0(2-hydroxy ethylated) cellulose. 

CHARACTERS 

Appearance 

White, yellowish-white or greyish-white powder or granules, 
hygroscopic after drying. 

Solubility 

Practically insoluble in hot water, in acetone, in anhydrous 
ethanol and in toluene. It dissolves in cold water giving a 
colloidal solution. 
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IDENTIFICATION 

A. Heat 10 mL of solution S (see Tests) in a water-bath 
while stirring. At a temperature above 50 C, the solution 
becomes cloudy or a ftoceuleat precipitate is formed. 

The solution becomes clear again on cooling. 

B. To 10 mL of solution S add 0.3 mL of dilute acetic add R 
and 2*5 mL of a 100 g/L solution of tannic add R. 

A yellowish-white flocculem precipitate is formed which 
dissolves in dilute ammonia Rl. 

C. In a test-tube about 160 mm long, thoroughly mix 1 g 
with 2 g of finely powdered manganese sulfate R. Introduce to 
a depth of 2 cm into the upper part of the tube a strip of 
filter paper impregnated with a freshly prepared mixture of 

1 volume of a 20 per cent V/V solution of diethanolamine R 
and 11 volumes of a 50 g/L solution of sodium nitropnmide R 7 
adjusted to about pH 9.8 with / M hydrochloric add . Insert 
the tube 8 cm into a silicone-oil bath at 190-200 ? C. 

The filter paper becomes blue within 10 min. Carry' out a 
blank test. 

D. Dissolve completely 0.2 g without heating in 15 mL of a 
70 per cent m/m solution of sulfuric acid R. Pour the solution 
with stirring into 100 mL of iced water R and dilute to 

250 mL with iced water R. In a test-tube, mix thoroughly 
while cooling in iced water 1 mL of this solution with 8 mL 
of sulfuric add R added drop wise. Heat in a water-bath for 
exactly 3 min and immediately cool in iced water. While the 
mixture is cold, carefully add 0.6 mL of ninhydrin solution R2 
and mix well. Allow to stand at 25 C. A pink colour is 
produced immediately and does not become violet within 
100 min. 

E. Place 1 mL of solution S on a glass plate. After 
evaporation of the water a thin film is formed, 

TESTS 
Solution S 

While stirring;, introduce a quantity of the substance to be 
examined equivalent to 1.0 g of the dried substance into 50 g 
of carbon dioxide-free water R healed to 90 C, Allow to cool, 
adjust the mass of the solution to 100 g with carbon dioxide- 
free water R and stir until dissolution is complete. 

Appearance of solution 

Solution S is not more opalescent than reference 
suspension III (2.2./) and not more intensely coloured than 
reference solution Y 6 (2.2.2, Method II), 

pH (2,2.3) 

5,5 to 8.0 for solution S. 

Apparent viscosity (2.2. Id) 

75 per cent to 140 per cent of the value stated on the label. 
While stirring, introduce a quantity of the substance to be 
examined equivalent to 6.00 g of the dried substance into 
150 g of water R heated to 90 C. Stir with a propeller-type 
stirrer for 10 min, place the flask in a bath of iced water, 
continue the stirring and allow to remain in the bath of iced 
water for 40 min to ensure that dissolution is complete. 
Adjust the mass of the solution to 300 g and centrifuge the 
solution to expel any entrapped air. Adjust the temperature 
of the solution to 20 ± 0.1 C. Determine the viscosity with 
a rotating viscometer at 20 *C and a shear rate of 10 s _l . 

Chlorides (2.4.4) 

Maximum 0.5 per cent. 

Dilute 1 mL of solution S to 15 mL with water R. 

Heavy metals (2.4.8) 

Maximum 20 ppm. 


LO g complies with test C. Prepare the reference solution 
using 2 ml- of lead standard solution (10 ppm Pb) R, 

Loss on drying ( 2.2.32) 

Maximum 10.0 per cent, determined on 1.000 g by drying in 
an oven at 105 C. 

Sulfa tod ash ( 2.4.14) 

Maximum 1.0 per cent, determined on 1.000 g. 

LABELLING 

The label states the apparent viscosity' in mUlipascal seconds 
for a 2 per cent mfm solution. 

____ _ _ _ _. PhEur 


Hydroxypropylbetadex 

(Ph. Eur. monograph 1804) 

OR RO 



RO OR 

R = -[CN2-CH(CH 3 K>]*-H nmQ i 2 


C 42 n 10 O^(C^O) x with x ~ 7 MS 

Action and use 

Excipient. 



DEFINITION 

Hydroxypropylbetadex (p-cydodextrin T 2-hydroxypropyI 
ether) is a partially substituted poly(hydroxypropyl) ether of 
betadex. 

Content 

— hydroxypropyl groups per anhydroglucosc umt> expressed as 
molar substitution (MS): 0.40 to 1.50 and content within 
10 per cent of the value stated on the label. 

CHARACTERS 

Appearance 

White or almost white, amorphous or crystalline powder. 

Solubility 

Freely soluble in water and in propylene glycol. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry' (2.2.24). 
Comparison hydroxypropylbetadex CBS. 

Results The spectrum obtained with the substance to be 
examined show's the same absorption bands as the spectrum 
obtained with hydroxypropylbetadex CRS. Due to differences 
in the substitution of the substance, the intensity of some 
absorption bands can vary, 

B, Appearance of solution (see Tests). 
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TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R prepared from 
distilled water R and dilute to 50.0 mL with the same solvent. 

Appearance of solution 

The solution is dear (2:2.1) and colourless (2,2.2, 

Method II ), and remains so after cooling to room 
temperature. 

Dissolve 5.0 g in 10.0 mL of tMtT R y with heating. 

Conductivity (2.2*38) 

Maximum 200 pS cm 4 . 

Measure the conductivity of solution S, while gently stirring 
with a magnetic stirrer. 

Related substances 

Liquid chromatography (2*2.29). 

Test solution Dissolve 0.600 g of the substance to be 
examined in water R and dilute to 10.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 60,0 mg of betadex CRS 
(impurity A) in water R and dilute to 50.0 mL with the same 
solvent. 

Reference solutions (h), (c), (d), (e), (f) Dilute reference 
solution (a) with water R to obtain 5 reference solutions 
containing respectively 0.03 mg/mL, 0.09 mg/mL, 

0.45 mg/mL, 0.90 mg/mL and L20 mg/mL of betadex CRS. 
Reference solution fg) Dissolve 0.15 g of 
hydroxypropylbetadex CRS (containing impurity A) in water R 
and dilute to 10 mL with the same solvent. 

Column: 

— size* / = 0.25 m, 0 = 4.0 mm; 

— stationary phase: 4-mrophenylcarbamidesilyl silica gel for 
chromatography R (5 pm); 

— temperature: 30 C. 

Mobile phase: 

— mobile phase A: water for chromatography R; 

— mobile phase B: water for chromatography R } methanol R 

(10:90 V/V); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(percent V/V) 

0 - 5 

52 

48 

5 - 15 

52 *0 

40 * LOG 

IS 20 

0 

100 


Flow rate 1,0 mL/min. 

Deuctim Evaporative light-scattering detector; the following 
settings have been found to be suitable; if the detector has 
different setting parameters* adjust the detector settings so as 
to comply with the system suitability criteria. The use of a 
2-port/6-way valve is advisable for heart-cutting' 
hydroxypropylbetadex peaks to save the detector from the 
huge amount of injected hydroxypropylbetadex: 

— carrier gas: nitrogen R; 

— flow rate: l ,5 L/min; 

— evaporator temperature: 70 'C. 

Injection 20 pL, 

Retention time Impurity A = about 4.2 min. 
Hydroxypropylbetadex elutes as a very wide peak or as 
several peaks after impurity A, Other typical impurities elute 
together as a wide peak or as a group of several peaks before 
impurity A. 


System suitability: 

•— resolution: minimum 2,0 between the peak due to 

impurity A and the 1 11 peak due to hydroxypropylbetadex 
in the chromatogram obtained with reference solution (g); 
if necessary, adjust the column temperature (decreasing 
the temperature improves the resolution); 

— plot a curve representing the logarithm of the 
concentration of impurity A in reference solutions (b), 

(c), (d), (e) and (f) as the abscissa and the logarithm of 
the corresponding peak areas as ordinates taking the 
assigned content of betadex CRS into account; 

the coefficient of correlation is not less than 0.950. 
Calculate the percentage content of impurities with reference 
ro the dried substance using the curve. 

Limits : 

— impurity A: maximum 1.5 per cent; 

— sum of impurities other than A: maximum 1.0 per cent; 

— reporting threshold: 0.05 per cent; disregard any peak 
eluting after impurity A. 

Impurity B 

Gas chromatography (2.2.28). 

Internal standard solution To 62.5 mg of ethylene glycol R y add 
ethanol (96 per cent) R and dilute to 10.0 mL with the same 
solvent. Dilute 1.0 mL of the solution to 50.0 mL with 
ethanol (96 per cent) R. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in ethanol (96 per cent) R and dilute to 10.0 mL 
with the same solvent. To 1.0 mL of the solution* add 
1.0 mL of the internal standard solution and dilute to 
10.0 mL with ethanol (96 per cent) R , 

Reference solution Dissolve 62,5 mg of propylene glycol CRS 
(impurity' B) in ethanol (96 per cent) R and dilute to 50.0 mL 
with the same solvent. Dilute 1.0 mL of the solution to 
10.0 mL with ethanol (96 per cent) R. To 1.0 mL of this 
solution, add 1.0 mL of the internal standard solution and 
dilute to 10.0 mL with ethanol (96 per cent) R* 

Column: 

— material: fused silica; 

— size: / = 30 m, 0 - 032 mm; 

— stationary phase: macmgol 20 000 R (film thickness l pm). 
Carrier gas helium for chromatography R. 

Flow rate 1.4 mL/min, 

Split ratio 135. 

Temperature: 



Time 

(mini 

Temperature 

m 

Column 

0 10 

150 -> 200 


10- li 

200 -> 240 

Injection port 


220 

Detec lor 


240 


Detection Flame ionisation. 

Injection 2 pL; wash the syringe thoroughly with ethanol 
(96 per cent) R to avoid occlusion in the needle. 

Relative retention With reference to ethylene glycol (retention 
time = about 7.5 min): impurity B = about 0,9. 

System suitability: reference solution: 

— resolution: minimum 4.0 between the peaks due to 
impurity B and ethylene glycol; 

— symmetry factor* maximum 2.0 for the peak due to 
propylene glycol. 

Calculation of percentage contents Use the internal standard 
method. 
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Limit : 

— impurity B\ maximum 2.5 per cent. 

Heavy metals {2.4.8) 

Maximum 20 ppm. 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (2 ppm Pb) R. 

Loss on drying {2.232) 

Maximum 10.G per cent, determined on 1.000 g by drying in 
an oven at 120 C for 2 h. 

Microbial contamination 

If intended for use in the manufacture of parenteral 
preparations: 

— TAMC: acceptance criterion 10 2 CFU/g {2.632). 

If not intended for use in the manufacture of parenteral 
preparations: 

— TAMC: acceptance criterion IQ 3 CFU/g {2.632)i 

— TYMC: acceptance criterion IQ 2 CFU/g {2.63 2); 

— absence of Escherichia coti (2.6. 13); 

— absence of Salmonella {2.633). 

Bacterial endotoxins ( 2.634) 

Less than 10 RJ/g, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Nuclear magnetic resonance spectrometry {2.233). 

The molar substitution {MS) is calculated from the ratio 
between the signal from the 3 protons of die mediyl group 
that is part of the hydroxypropyl group and the signal from 
the proton attached to the CI carbon (glycosidic proton) of 
the anhydroglycose units. 

Test solution Introduce not less than the equivalent of 
10.0 mg of the substance to be examined, previously dried, 
into a 5 mm NMR tube equipped with a spinner in order to 
record the spectrum in rotation. Add approximately 0.75 mL 
of deuterium oxide Rl. Cap the tube, mix thoroughly and 
adapt the spinner. 

Apparatus FT’NMR spectrometer operating at minimum 
250 MHz, suited to record a proton spectrum and to cany 
out quantitative analysis, at a temperature of at least 25 C. 
Acquisition of *H NMR spectra Use the appropriate instrument 
settings (frequency, gain, digital resolution, sample rotation, 
shims, probe tuning, resolution/data point, receiver gain, etc.) 
so as to obtain a suitable spectrum for quantitative analysis 
(good FID (Free Induction Decay), no distortion of the 
spectrum after Fourier transform and phase corrections). 

The relaxation delay must be adapted to the pulse angle in 
order to have sufficient relaxation of the protons of interest 
between 2 pulses (for example: 10 s for a 90 pulse). 

Record the FID signal with at least 8 scans so as to obtain a 
spectral window comprised, at least, between 0 ppm and 
+ 6.2 ppm, referring to the signal of exchangeable protons 
(solvent) at + 4.8 ppm (25 C). 

Make a zero filling at least 3-fold in size relative to the 
acquisition data file and transform the FID to the spectrum 
without any correction of Gaussian broadening factor 
(GB = 0) and with a line broadening factor not greater 
than 0.2 Hz (LB < 0.2). 

Call the integration sub-routine after phase corrections and 
baseline correction between + 0.5 ppm and + 6.2 ppm. 
Measure the peak areas of the doublet from the methyl 
groups at + 1.2 ppm (4j) t and of the signals of the glycosidic 
protons between + 5 ppm and +5.4 ppm {Af). 


Calculate the molar substitution (ATS) using the following 
expression: 

+ 

( 3 *^) 

A x = area of the signal due to the 3 protons of the 

methyl groups that are pan of the hydroxypropyl 
groups; 

A 2 3 area of the signals due to the glycosidic protons 

(protons attached to the Cl carbon) of the 
anhydroglucose units. 

The degree of substitution is the number of hydroxypropyl 
groups per molecule of fl-cydodextrin and is obtained by 
multiplying the A£S by 7. 

LABELLING 

The label states: 

the molar substitution (Atf5); 

where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

IMPURITIES 


OH HO 



HO OH 


A. eyclohcptakis-(1 4)-(a-n-glucopyranosyl) (betadex or 
cyclomaltoheptaosc or p-cyclodcxtrin), 

H oh 

q h and enantiomer 

HaC 

B. (2/?5)-propane-l ,2-diol (propylene glycol). 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
535). Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory* 
part of the monograph since they also represent mandatory quality 
criteria. In such cases, a cross-reference to the tests described in the 
mandatory pan is included in the FunctioJiaJity-relaied 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use . Where control methods are cited, they arc 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristic may be relevant for 
hydroxypropylbetadex used as solubility-increasing agent. 

Degree of substitution 

(see Assay). 


FhEir 
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Hydroxypropylcellulose 1 

(Ph> Ear. monograph 0337) 
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* * 

***** 


9004*64-2 


Action and use 

Excipient. 

_ 

DEFINITION 

Partly 0-(2-hydroxypfopylated) cellulose. 

Content 

53.4 per cent to 80*5 per cent of hydroxypropoxy groups 
(dried substance)* 

It may contain suitable anticaking agents, such as silica. 

♦CHARACTERS 

Appearance 

White or yellowish-white powder or granules, Slightly 
hygroscopic. 

Solubility 

Soluble in cold water, in ethanol (96 per cent) and in 
propylene glycol giving colloidal solutions, practically 
insoluble in hot water, ♦ 

IDENTIFICATION 

A. Dissolve 1 g in water R and dilute to 100 mL with the 
same solvent* Place 1 mL of this solution on a glass plate. 
After evaporation of the water a thin film is formed* 

B. Infrared absorption spectrophotometry (2*2*24). 

Comparison hydroxypropylcellulose CRS , 

Disregard any peak at about 1719 cm*/. 

OC Evenly distribute 1.0 g into 100 mL of boiling twicer R , 
and stir the mixture using a magnetic stirrer with a bar about 
25 mm long. Add 50 mL of this solution to 50 mL of 
water R in a beaker* Insert a thermometer into the solution. 
Stir the solution using a magnetic stirrer on a hot plate and 
heat at a rate of 2-5 r C/min. At a temperature above 40 C 
the solution becomes cloudy or a flocculent precipitate is 
formed. The solution becomes clear again on cooling.<> 

TESTS 

pH (2*2*2) 

5.0 to 8.0. 

Evenly distribute 1.0 g into 100 mL of boiling carbon dioxide- 
free water i?, and stir the mixture using a magnetic stirrer. 
♦Viscosity (2.2* 10) 

75 per cent to 140 per cent of the value stated on the label. 
While stirring, introduce a quantity of the substance to be 
examined equivalent to 6,00 g of the dried substance into 
150 g of water R heated to 90 C. Stir with a propeller-type 
stirrer for 10 min, place the flask in a bath of iced waster, 
continue the stirring and allow' to remain in the bath of ked 
water for 40 min to ensure that dissolution is complete. 
Adjust the mass of the solution to 300 g and centrifuge the 
solution to expel any entrapped air. Adjust the temperature 
of the solution to 20 ± 0.1 C. Determine the viscosity with 
a rotating viscometer at 20 *C and a shear rate of 10 s” 1 . 

For a product of low' viscosity, use a quantity of die 
substance to be examined sufficient to prepare a solution of 
the concentration stated on the label, ♦ 

Silica 

Maximum 0.6 per cent. 

If the addition of silica is stated on the label and if more than 
0.2 per cent is found in the test for sulfated ash, moisten the 


residue obtained in the test for sulfated ash with water R and 
add 5 mL of hydrofluoric acid R in small portions* Evaporate 
to dryness at 95*105 C, taking care to avoid loss from 
sputtering. Cool and rinse the wall of the platinum crucible 
with 5 mL of hydrofluoric acid R. Add 0.5 mL of sulfimc 
acid R and evaporate to dryness. Progressively increase the 
temperature until all the acids have been volatised and ignite 
at 1000 ± 25 *C, Allow to cool in a desiccator and weigh. 
The difference between the mass of the residue obtained in 
the test for sulfated ash and the mass of the final residue is 
equal to the amount of silica in the substance to be 
examined, 

♦ Heavy metals (2,4.8) 

Maximum 20 ppm, 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (JO ppm Pb) R. ♦ 

Loss on drying 

Maximum 5.0 per cent, determined on 1.000 g by drying in 
an oven at 105 7 C for 4 h* 

Sulfated ash (2.4.14) 

Maximum 0*8 per cent, determined on 1*0 g using a 
platinum crucible. 

ASSAY 

Gas chromatography (2,2,25)* 

Internal standard solution To 10 mL of o-xyiene R add 1*0 mL 
of tnethylcycbhexane R and dilute to 50.0 mL with o-xylenc R. 
Test solution To 30,0 mg (dried substance) add 60 mg of 
adipic arid R in a 5,0 mL reaction vial. Add 2*00 mL of the 
internal standard solution and 1.0 mL of hydriodic acid R , 
Close with a septum and weigh accurately the reaction vial 
(total mass before heating)* Place the vial in an oven or heat 
in a suitable heater capable of maintaining an internal 
temperature of 115 ± 2 °C for 70 min with continuous 
stirring* Allow the vial to cool and weigh accurately the 
reaction vial (total mass after hearing)* If the difference of the 
total mass before heating to the total mass after heating is 
more than 10 mg, prepare a new solution. After phase 
separation, pierce through the septum of the vial w'ith a 
cooled syringe and withdraw a sufficient volume of the upper 
phase as the test solution* 

Reference solution Place 60 mg of adipic arid R and 2,00 mL 
of the internal standard solution tn a 5.0 mL reaction vial 
Add 1.0 mL of hydriodic arid /?, close with a septum and 
weigh accurately. Inject 25 jiL of isopropyl iodide R through 
the septum and u-eigh again accurately. Mix well. After phase 
separation, pierce through the septum of the vial w r ith a 
cooled syringe and withdraw a sufficient volume of the upper 
phase as the reference solution* 

Column: 

— material : fused silica; 

— free: / = 30 m* 0 - 0.53 mm; 

— stationary phase: poly (dimethyl) siloxane R (3 pm). 

Carrier gas helium for chromatography R. 

Flow rase 1 mUmin. 

Split ratio 1:50. 
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Temperature: 



Time 

(min) 

Temperature 

CO 

Column 

0 • 3 

40 


3 * 9 

40* 100 


9 - 12 

100->250 


12 - 15 

250 

Injection port 


180 

Detector 


280 


Detection Flame ionisation. 

Injection 2 jjlL. 

Relative retention With reference to methylcycbhexane 

(retention time = about 8 min): isopropyl iodide = about 0.8. 

System suitability, reference solution: 

— resolution : minimum 2,0 between the peaks due to 
isopropyl iodide and methylcydohexane in the 
chromatogram obtained with the reference solution; 

— repeatability ; maximum relative standard deviation of 
2,0 per cent of the response factor of the principal peak 
determined on 6 injections. 

Calculate the response factor R using the following 

expression; 


Ai x Wi x C 
A a x 100 


A\ = area of the peak due to the internal standard in the 
chromatogram obtained with the reference solution; 

A 2 = area of the peak due to isopropyl iodide in the 

chromatogram obtained with the reference solution; 

W x - mass of isopropyl iodide K in the reference solution, 
in milligrams; 

C = percentage content of isopropyl iodide R. 

Calculate the percentage content m/m of die hydroxypropoxy 

groups using the following expression: 


L15 x A 4 x R x Mi x 100 
A 3 x W 2 x M 2 




A a 

R 

M 2 

W 2 

U5 


= area of the peak due to the internal standard in 
the chromatogram obtained with the test 
solution; 

— area of the peak due to isopropyl iodide in the 
chromatogram obtained with the test solution; 

= response factor; 

= molar mass of hydroxypropoxy group (75.1); 

— molar mass of isopropyl iodide (170.0); 

= mass of sample (dried substance) in the test 
solution, in milligrams; 

— conversion factor. 


♦ LABELLING 

The label states: 

— the viscosity in millipascal seconds for a 2 per cent mint 
solution; 

— for a product of low viscosity, the concentration of the 
solution to be used and the viscosity in millipascal 
seconds; 

— where applicable, that the substance contains silica, ♦ 


FUNCTIONALITY-RELATED CHARACTERISTICS 

77iu section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5.15J, Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality 
criteria. In such cases , a cross-reference to the tests described in the 
mandatory* part is included in the Functionality-related 
characteristics season. Control of the characteristics can contribute 
to the quality of a Ttiedicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
product during use. Where control methods are cited , they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported, the control method must be indicated. 

The following characteristics may be relevant for 
hydroxypropylcellulose used as binder , viscosity-increasing agent or 
film former: 

Viscosity 

(see Tests), 

Degree of substitution 

(see Assay). 

The following characteristics may be relevant for 
hydroxypropylcellulose used as matrix former in prolonged-release 
tablets . 

Viscosity 

(see Tests), 

Degree of substitution 

(see Assay). 

Particle-size distribution (2.9.31 or 2.9.38). 

Powder flow (2.9.i6). 

__ PhEur 

1 This monograph has und ergon pharmacopoeia! harmonisation. 

Sec chapter 5.8, Pharmacopoeia! Harmonisation. 


Low-substituted 

Hydroxypropylcellulose (1) 

fPh. Eur. monograph 2083) 


* * * 


* 

* 


* 

♦ 

* 


9004-64-2 


Action and use 

Excipient. 

Ph Evt _ __ 

DEFINITION 

Low-substituted 0-(2-hydroxypropylated} cellulose. 

Content 

5.0 per cent to 16.0 per cent of hydroxypropoxy groups 
(dried substance). 

♦ CHARACTERS 
Appearance 

White or yellowish-white, hygroscopic powder or granules. 

Solubility 

Practically insoluble in ethanol (96 per cent). It dissolves in a 
dilute solution of sodium hydroxide producing a viscous 
solution. It swells in water, in a 106 g/L solution of sodium 
carbonate and in a 206 g/L solution of hydrochloric acid R.+ 











2017 


Hydroxypropylcellulose, Low-substituted 1-1219 


IDENTIFIC ATION 

A. Infrared absorption spectrophotometry (2.2.24). 
Comparison low-substituted hydroxypropykcUulose CRS. 

B. Shake thoroughly 0,1 g with 10 mL of water R. It does 
not dissolve. 

C. To the suspension obtained in Identification B add 1 g of 
sodium hydroxide R and shake until it becomes homogeneous. 
Transfer 5 mL of the solution to a suitable container, add 

10 mL of a mixture of 1 volume of methanol R and 
4 volumes of acetone R and shake; a while, flocculent 
precipitate is formed. 

TESTS 

pH (12.3) 

5.0 to 7.5. 

Evenly distribute 1.0 g onto the surface of 100 mL of carbon 
dioxide-free water R and stir using a magnetic stirrer. 

Loss on drying (2.2.52) 

Maximum 5.0 per cent, determined on LO0Q g by drying in 
an oven at 105 °C for 1 h. 

Sulfa ted ash (24.14) 

Not more than 0.8 per cent, determined on 1,0 g. 

ASSAY 

Gas chromatography (2.2.28). 

Apparatus: 

— reaction vial: a 5 mL pressure-tight vial, 50 mm in height, 
20 mm in external diameter and 13 mm in internal 
diameter at the mouth, equipped with a pressure-tight 
butyl rubber membrane stopper coated with 
polytetrafluoroethylcne and secured with an aluminium 
crimped cap or another sealing system providing a 
sufficient air-tightness; 

— heater, a heating module with a square aluminium block 
having holes 20 mm in diameter and 32 mm in depth, so 
that the reaction vials fit; mixing of the contents of the 
vial is effected using a magnetic stirrer equipped in the 
heating module or using a reciprocal shaker that performs 
approximately 100 cyeles/min. 

Interna! standard solution 30 g/L solution of octane R in o- 
xylene R. 

Test solution Weigh 65.0 mg of the substance to be examined, 
place in a reaction vial, add 0.06-0.10 g of adipic add if, 

2.0 mL of the internal standard solution and 2,0 mL of 
hydriodic add if, immediately cap and seal the vial, and weigh 
accurately. Mix the contents of the vial continuously for 
60 min while heating the block so that the temperature of the 
contents is maintained at 130 ± 2 i: G. If a reciprocal shaker 
or magnetic stirrer cannot be used, shake the vial thoroughly 
by hand at 5 min intervals during the initial 30 min of the 
heating time. Allow the vial to cool, and again weigh 
accurately. If the loss of mass is less than 26 mg and there is 
no evidence of a leak, use the upper layer of the mixture as 
the test solution. 

Reference solution place 0.06-0.10 g of adipic add /?, 2,0 mL 
of the internal standard solution and 2.0 mL of hydriodic 
add R in another reaction vial, cap and seal the vial, and 
weigh accurately. Add 15-22 pL of isopropyl iodide R through 
the septum with a syringe, and weigh accurately. Shake the 
reaction vial thoroughly and use the upper layer as the 
reference solution. 

Column: 

— material: fused silica; 

— size: l~ 30 m 3 0 = 0.53 mm; 

— stationary' phase: poly(dimethyl) sUoxane R (3 jrm). 


Use a precolumn if needed. 

Carrier gas helium for chromatography if. 
Flow rate 4.3 mUmin. 

Split ratio 1:40. 

Temperature: 



Time 

(min) 

Temperature 

rc) 

Column 

0 - 3 

50 


3-8 

SO * 100 


8 - 12 

100 -> 250 


12-20 

250 

Injection port 


250 

Detector 


280 


Detection Flame ionisation or thermal conductivity. 

Injection 1-2 pL of the test solution and the reference 
solution. 

Relative retention With reference to octane (retention 
time = about 8 min): isopropyl iodide = about 0,8. 

System suitability: reference solution: 

— resolution: minimum 5.0 between the peaks due to 
isopropyl iodide and octane; 

— repeatability*: maximum relative standard deviation of 
2,0 per cent for the ratio of the area of the peak due to 
isopropyl iodide to that due to octane determined on 

6 injections. 

Calculate the ratio (2) of the area of the peak due to 
isopropyl iodide to the area of the peak due to the internal 
standard from the chromatogram obtained with the test 
solution, and the ratio (£>i) of the area of the peak due to 
isopropyl iodide to the area of the peak due to the internal 
standard from the chromatogram obtained with the reference 
solution. 

Calculate the percentage content of hydroxypropoxy groups 
using the following expression: 


Q x mi 
Qi x m 


X TT x 100 


m\ = mass of isopropyl iodide in the reference solution, 
in milligrams; 

w = mass of the sample {dried substance), in 
milligrams; 

AJj - molar mass of hydroxypropoxy group (75.1); 

M 2 = molar mass of isopropyl iodide (170.0). 

STORAGE 

In an airtight container. 

___ PhEur 

3 'This .monograph has undergun pharmacopoeia! harmonisation. 

See chapter 5,8, Pharmacopoeia} Harmonisatwn. 
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Hydroxyzine Hydrochloride 

(Ph< Eur. monograph 0916) 



C 21 H 2g Cl 3 N 3 0 3 447-8 


2192*20-3 


Resides The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

€♦ Dissolve 0 A g in ethanol (96 per cent) R and dilute to 
15 mL with the same solvent. Add 15 mL of a saturated 
solution of picric acid R in ethanol (96 per cent) R. Allow to 
stand for 15 min. A precipitate is formed- Filter- RecrystaLlise 
from ethanol (96 per cent) R. Initiate crystallisation, if 
necessary, by scratching the wall of the tube with a glass rod. 
The crystals melt (2.2. 14) at 189 °C to 192 C. 

D. It gives reaction (a) of chlorides {23J). 


Action and use 

Histamine H, receptor antagonist. 

Preparations 

Hydroxyzine Oral Solution 
Hydroxyzine Tablets 

PH Eif. ____ 

DEFINITION 

(f?-S)-2- [2-[4~{(4-Chlorophenyl)phenylmethyl] piperazin- 

1 -yl] ethoxy] ethanol dihydrochloride. 

Content 

99.0 per cent to 101,0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic, crystalline powder. 

Solubility 

Freely soluble in water and in ethanol (96 per cent), very 

slightly soluble in acetone. 

mp: about 200 C, with decomposition. 

IDENTIFICATION 
First identification A > D 
Second identification B y C, D 

A. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs. 

Comparison hydroxyzine hydrochloride CRS. 

B. Thin-layer chromatography (2.2.27). 

Solvent mixture methanol R, methylene chloride R (50; 50 V!V). 
Test solution Dissolve 0.50 g of the substance to be examined 
in the solvent mixture and dilute to 10 mL with the solvent 
mixture. 

Reference solution (a) Dissolve 0,50 g of hydroxyzine 
hydrochloride CRS in the solvent mixture and dilute to 10 mL 
with the solvent mixture. 

Reference solution (b) Dissolve 0.50 g of medozine 
dihydrochloride R in the solvent mixture and dilute to 10 mL 
with the solvent mixture. Dilute 1 mL of this solution to 

2 mL with reference solution (a). 

Plate TIC silica gel G plate R. 

Mobile phase concentrated ammonia ethanol (96 per cent) R> 
toluene R (1:24:75 VlViV). 

Application 2 jjJL 

Development Over a path of 15 cm. 

Drying In air. 

Detection Spray with potassium iodobismuthate solution R2. 
System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated principal 
spots. 


TESTS 
Solution S 

Dissolve 2,0 g in water R and dilute to 20-0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2,2.1) and not more intensely coloured 
than reference solution Y 7 (2.2,2, Method IT), 

Optical rotation (2.2.7) 

-0.10° to + 0,10% determined on solution S, 

Related substances 

Liquid chromatography (22.29). 

Test solution Dissolve 10.0 mg of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of hydroxyzine 
hydrochloride CRS in the mobile phase and dilute to 10.0 mL 
with the mobile phase. 

Reference solution (b) Dilute 3.0 mL of the test solution to 
200.0 mL with the mobile phase. Dilute 5-0 mL of this 
solution to 25,0 mL with the mobile phase. 

Column: 

— size: l = 0.15 m, 0 - 4.6 mm; 

— stationary* phase : base-deactivated octadecylsilyl silica gd for 
chromatography R (3 pm). 

Mobile phase Dissolve 0-5 g of sodium methanesulfonate R in a 
mixture of 14 ml of tnethylanune R y 300 mL of acetonitrile R 
and 686 mL of water R> then adjust to pH 2,7 with sulfuric 
acid R. 

Flow rate 1 ml-/min. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL. 

Run time 2,5 times the retention time of hydroxyzine. 

System suitability: reference solution (a): 

— peah-to^vadey ratio: minimum 10, where H p - height 
above the baseline of the peak immediately before the 
peak due to hydroxyzine and H v - height above the 
baseline of the lowest point of the curve separating this 
peak from the peak due to hydroxyzine. 

Limits: 

— any impurity: for each impurity* not more than 1/3 of the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0,1 per cent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.3 per cent); 

— disregard limir. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.03 per cent). 

Heavy metals (2,4, ® 

Maximum 10 ppm. 




2017 


Hymecromone 1-1221 


1 2 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Loss on drying (2,2.32) 

Maximum 5.0 per cent, determined on l ,000 g by drying in 
an oven at 105 °C. 

S ul fated ash (2, 4*14) 

Maximum 0.1 per cent, determined on L0 g, 

ASSAY 

Dissolve 0.200 g in 10 mL of anhydrous acetic add R. 

Add 40 mL of acetic anhydride R. Titrate with 0.1 M 
perchloric ackt> determining the end-point potentiomemcailv 
( 2 . 2 . 20 ). 

1 mL of 0.1 M perchloric acid is equivalent to 22,39 mg 
of CjiHgqiCljNjO^. 

STORAGE 

In an airtight container, protected from Sight, 

IMPURITIES 



and enantiomer 


A. R = H, R' = Cl; (RS)-\- 

[ (4-chlorophcny 1) phenyl methyl ] p iperazine, 

B. R = CH 2 -C H r Q-CH 2 -CH 2 -OH, R' ~ H; 2-[2-[4- 
(diphenylmethyl)piperazin-1 -ylj ethoxy]ethanol (decloxizine), 

_________ PttEcr 


Hymecromone 

(Ph. Ear. monograph 1786) 

"XXf 

C Ha 

C 10 H e O, 176.2 

Action and use 

Choleretic; antispasmodic. 

PhEir _________ 

DEFINITION 

7 -H yd ruxy-4 -methyl-2//-1 -benzopyr an-2-one, 

Content 

99.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Almost white crystalline powder. 

Solubility 

Very slightly soluble in water, sparingly soluble in methanol, 
slightly soluble in methylene chloride. It dissolves in dilute 
solutions of ammonia. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2*2.24). 

Comparison hymecromone CRS . 




* 

* 

* 


90 - 33-5 


TESTS 

Absorbance (2*2.25) 

Dissolve 50 mg in 10 mL of ammonium chloride buffer solution 
pH 10.4 R and dilute to 100.0 mL w r ith water R. To L0 mL 
of the solution, add 10 mL of ammonium chloride buffer 
solution pH 10.4 R and dilute to 100.0 mL with i voter R !. 
Examined between 200 nm and 400 nm, the solution shows 
2 absorption maxima, at 229 nm and 360 nm, and an 
absorption minimum at 276 nm. The specific absorbance at 
the maximum at 360 nm is 1020 to 1120. 

Related substances 

Liquid chromatography (2*2,29). 

Buffer solution To 280 mL of a 1.56 g/L solution of sodium 
dihydrvgen phosphate R s add 720 mL of a 3.58 g/L solution of 
disodium hydrogen phosphate R* Adjust to pH 7 with a 100 g/L 
solution of phosphoric acid R. 

Test solution Dissolve 10 mg of the substance to be examined 
in the mobile phase and dilute to 10.0 mL with the mobile 
phase. 

Reference solution (a) Dissolve 20 mg of hymecromone CRS , 

10 mg of hymeemmone impurity A CRS and 10 mg of 
hymecromone impurity B CRS in the mobile phase and dilute 
to 100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 200.0 mL with the mobile phase. 

Column: 

— size: l - 0.25 m 3 0 = 4 mm, 

— stationary phase : spherical octadecyhilyl silica gel for 
chromatography R {10 pm). 

Mobile phase methanol R, buffer solution (465:535 ViV). 

Flow rate 1.0 mUmin. 

Detection Spectrophotometer at 270 nm. 

Injection 20 pL. 

Run time 1.5 times the retention time of hymecromone. 
Relative mention With reference to hymecromone (retention 
time = about 6 min): impurity A = about 0.5; 
impurity B - about 0,7, 

System suitability: reference solution (a): 

— resolution: minimum of 2 between the peaks due to 
impurity A and to impurity B and minimum of 3 between 
the peaks due to impurity B and to hymecromone. 

Limits: 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0-05 per cent), 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent), 

— unspecified impurities: for each impurity, not more than the 
area of the peak due to hymecromone in the 
chromatogram obtained with reference solution (b) 

(0.10 per cent), 

— total: not more than twice the area of the peak due to 
hymecromone in the chromatogram obtained with 
reference solution (b) (0.2 per cent), 

— disregard limit : 0.1 rimes the area of the peak due to 
hymecromone in the chromatogram obtained with 
reference solution (b) (0-01 per cent). 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 1.5 g in a mixture of 15 volumes of water R and 
85 volumes of dimethylformamide R and dilute to 18 mL with 
the same mixture of solvents. The solution complies with 
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test B. Prepare the reference solution using a lead standard 
solution {1 ppm Pb) obtained by diluting lead standard 
solution (WO ppm Pb) R with a mixture of 15 volumes of 
water R and 85 volumes of dimethylformamide R, 

Loss on drying (2.2,32) 

Maximum 0,5 per cent, determined on 1.000 g by drying in 
an oven at 105 "C for 4 h, 

Sulfaied ash (2 4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0,100 g in 80 mL of 2»propanol R. Titrate with 
0 , / M tetrabutyhmmonium hydroxide in 2-propanol determining 
the end-point potentiometrically (2.2,20)* Carry out a blank 
titration* 

1 mL of 0* 1 M tetruburylammonium hydroxide in 2-propanol is 
equivalent to 17*62 mgofC 10 H 8 O 3 , 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B 



A, benzene-1,3-diol (resorcinol), 



B. 7-hy droxy-2-methy 1-4//-1 -benzopyran-4-one. 


FhEut 


Hyoscine 

(PL Bur , monograph 2167) 



Cj 7 H 21 N04 303.4 51-34-3 

Action and use 

Anticholinergic. 

PtiBr ___ 

DEFINITION 

(1J?, 2i? s 4S, 5S*7j)-9-M ethyl-3-oxa-9- 
azatricyclo [3*3.1 .O^non-T-yl (25)-3-hydroxy-2- 
phenylpropanoate. 

Content 

98.5 per cent to 101,0 per cent (anhydrous substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 


Solubility 

Soluble in water, freely soluble in ethanol (96 per cent). 

mp 

66 °C to 70 C. 

IDENTIFICATION 

A* Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2224). 
Comparison hyoscine CRS. 

TESTS 

Specific optical rotation (2.2.7) 

—33 to —39 (anhydrous substance)* 

Dissolve 1,00 g in dilute hydrochloric acid R and dilute to 
25.0 mL with the same acid. 

Related substances 

Liquid chromatography (2*2.29). 

Test solution Dissolve 25,0 mg of the substance to be 
examined in the mobile phase and dilute to 25.0 mL with 
the mobile phase. 

Reference solution (a) Dilute L0 mL of the test solution to 
10.0 mL with the mobile phase. Dilute L0 mL of this 
solution to 100.0 mL with the mobile phase. 

Reference solution (b) Dissolve 5,0 mg of hyoscine 
impurity A CRS in the mobile phase and dilute to J 0.0 mL 
with the mobile phase. 

Reference solution (c) Dilute 5.0 mL of reference solution (b) 
to 25*0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (d) Mix 2.0 mL of reference solution (b) 
and 1*0 mL of the test solution and dilute to 10.0 mL with 
the mobile phase. 

Column'. 

— size : l = 0.125 m, 0 = 4.0 mm, 

— stationary phase : octylsilyl silica gel for chromatography R 
(3 pm). 

Mobile phase Mix 33 volumes of acetonitrile R and 67 volumes 
of a 2.5 g/L solution of sodium dodecyl sulfate R previously 
adjusted to pH 2.5 with a 346 g/L solution of phosphoric 
acid R. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 5 pL. 

Run time 3 times the retention time of hyoscine. 

Relative retention With reference to hyoscine (retention 
time = about 5 min); impuriiy C = about 0.2; 
impurity A = about 0,9; impurity D = about 1.3; 
impurity B = about 2.5. 

System suitability* Reference solution (d): 

— resolution: minimum 1 *5 between the peaks due to 
impurity A and hyoscine. 

Limits'. 

— correction factors : for the calculation of contents multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 0.6; 
impurity C = 0,3; 

— impurity A: not more than 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent); 

— impurities B, C f D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); 
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Hyoscine Butylbromide 1-1223 


•— any other impurity, for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Water (2.5.12) 

Maximum 0.5 per cent, determined on 1.000 g. 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.250 g in 60 mL of anhydrous acetic acid R. Titrate 
with 0.1 M perchloric arid, determining the end-point 
potentiometricalfy (2.2.20). 

1 mL of 0.1 M perchloric arid is equivalent to 30.34 mg 
of C t7 H 21 N0 4 . 

IMPURITIES 

Specified impurities A* B, C, D 



A. R1 = CH 2 OH, R2 - R3 = H: ( \R,2RAS.5S, 7s)-3-oxa-9- 
azatricyclo{3. 3. I .O 24 ] non-7-yl (25)-3-hydroxy-2- 

phenyIpropano ate (norhy oscine) ,, 

B. R1 + R2 = CH 2s R3 = CH*: (lJ?,2/?,45 5 55 3 7r)-9-methyT 
3-oxa*9-azatricyclo[3.3J .0‘ >4 ]non-7-yl 2-phenylprop-2-cnoate 
(apohyoscine)j 



C. { 2 J?5)-3-hydroxy-2-phenyIpropanoic acid (nt-tropic acid), 



D. {1 F,3r,5S)-8-methyl-8-azabicydo [3.2 . 1 ]oct-3-yl (25}-3- 
hydroxy- 2-ph enylpropanoate (hyoscy amine). 

__-_ fihfo 


Hyoscine Butylbromide 

(Ph. Bur. monograph 0737) 



ch 3 


Br" 


C 21 H 30 BrNO 4 440.4 149-64-4 

Action and use 

Anticholinergic. 

Preparations 

Hyoscine Butylbromide Injection 
Hyoscine Butylbromide Tablets 

Ph£* _ 

DEFINITION 

(1 R, 2/?,45,55j7s,9 r) -9-B uty 1-7 - [ [ (25}-3-hy dr oxy- 2- 
pheny Ipropanoyl] oxy ] -9-methyl-3-oxa-9- 
azoniatricydo[3,3.1 .0 2>4 ]nonane bromide. 

Content 

98.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water and in methylene chloride, sparingly 
soluble in anhydrous ethanol. 

IDENTIFICATION 

First identification A, C, F. 

Second identification A, B } D, E. F. 

A. Specific optical rotation (see Tests). 

B. Melting point (2.2. J4): 139 "C to 141 C. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison hyoscine butylbromide CRS. 

D. To about l mg add 0.2 mL of nitric arid R and evaporate 
to dryness on a water-bath. Dissolve the residue in 2 mL of 
acetone R and add 0.1 mL of a 30 g/L solution of potassium 
hydroxide R in methanol R. A violet colour develops. 

E. To 5 mL of solution S (see Tests) add 2 mL of dilute 
sodium hydroxide solution R. No precipitate is formed. 

F. It gives reaction (a) of bromides (2.3.1). 

TESTS 
Solution S 

Dissolve 1.25 g in carbon dioxide-free mater R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2.2, Method II). 
pH (2.2.2) 

5.5 to 6.5 for solution S. 

Specific optical rotation (2.2.7) 

-18 to -20 (dried substance), determined on solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to tO.O mL with 
the mobile phase. 












1-1224 Hyoscine Butylbromide 


2017 


Reference solution (a) Dilute 1 .0 mL of the test solution to 
50.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 50.0 mL with the mobile phase. 

Reference solution (b) Dilute 10.0 mL of reference solution (a) 
to 20.0 mL with the mobile phase. 

Reference solution (c) Dissolve 5.0 mg of hyoscine butylbromide 
impurity E CRS in the mobile phase, add 1.0 mL of the test 
solution and dilute to 10,0 mL with the mobile phase. Dilute 
5.0 mL of this solution to 50.0 mL with the mobile phase. 
Column: 

— size: l = 0.125 m ? 0 = 4.0 mm; 

— stationary phase: octyisdyl silica gel for chromatography R 
(4 pm); 

— temperature : 25 ± 1 °C. 

Mobile phase Dissolve 5.8 g of sodium dodecyl sulfate R in a 
mixture of 410 mL of acetonitrile R and 605 mL of a 7,0 g/L 
solution of potassium dihydrogen phosphate R previously 
adjusted to pH 3.3 with 0.05 Af phosphoric acid. 

Flow rate 2.0 mUmin. 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL, 

Run time 3.5 times the retention time of butylhyoscine. 
Relative retention With reference to butylhyoscine (retention 
time - about 7.0 min): impurity B = about 0.1; 
impurity A = about 0.36; impurity C = about 0.40; 
impurity D = about 0,7; impurity' E = about 0.8; 
impurity F - about 0.9; impurity G = about 3,0, 

System suitability, reference solution (c): 

— resolution; minimum 1,5 between the peaks due to 
impurity E and butylhyoscine; 

— symmetry' factor, maximum 2.5 for the peak due to 
butylhyoscine. 

Limits: 

— correction factors: for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity B = 0.3; 
impurity' G = 0,6; 

— impurities B f C, D f E, F t G : for each impurity, not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0,2 per cent); 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0,1 per cent); 

— any other impurity for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,4 per cent); disregard any peak due to the bromide ion 
which appears close to the solvent peak; 

— disregard limit: 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,05 per cent). 

Loss on drying (2.2.3Z) 

Maximum 2,5 per cent, determined on 0.500 g by drying in 
an oven at 105 C. 

Suifated ash ( 2A.14) 

Maximum 0,1 per cent, determined on 0.5 g. 

ASSAY 

Dissolve 0,400 g in 50 mL of water R. Titrate with 0 , / Af 
silver nitrate y determining the end-point poientiometricaUy 
(2.2.20) using a silver indicator electrode and a silver-silver 
chloride reference electrode. 


1 mL of 0. / Af silver nitrate is equivalent to 44.04 mg 
of CaiHjoBrNQ.*. 

IMPURITIES 

Specified impurities: A, B, C, D, E, F, G. 



A. (1 R t 2fl,4S s 5S s 7s)-9-methyl-3-oxa-9- 
azatricydo[3.3.1,0 2,4 ]non-7-yi {23)-34iydroxy-2- 
phenylpropanoate (hyoscine), 



B. C2/?S)-3-hydroxy-2-phenylpropanoic add (DL-tropk add), 



C. R1 = CH 2 OH 3 R2 - H, R3 = R4 ~ CH 3 : 

(I R t 2/?,4S,5S, 7 j) -7 -[ [ (25) -3 -hydr oxy-2- 

phe ny Iprop anoy 1] oxy] -9,9-dimethy 1-3-oxa -9* 
azoniatricydo[3.3.l.0 2 ’*] nonane (methyfhyoscine), 

D. R1 = CH 2 OH, R2 = H, R3 = CH 3j R4 = CH r CRr 
CH 3 : (lRaRAS 7 5SJs i 9r)-7A[{2$)-3-kydroxy-2- 
pheny Ipropanoyl] oxy ] -9- meth yL9-propyl- 3-oxa -9- 
azoniatricydoE3.3.1 .0 1 ' 4 ] nonane (propylhyosdnc), 

F. RI = CH 2 OH, R2 = H, R3 = CH,-CH 2 -CH 2 - 
CH 3 , R4 = CH 3 : (1 f?j2/f,4S,5S,7s 3 95)-9-butyl-7-[[(25)-3- 
hydroxy-2-pheny 1 propanoyl] oxy'] -9-me thy L3 -oxa-9- 
azoniatricydo [ 3,3 . 1 . 0 2>4 ] nonane (pseudo-isomer), 

G. R L + R2 = CH 2 , R3 = CH 3s K4 = CH^CH^CHa- 
CH 3 : (1R, 2/?,4S, 5 S,7^ ,9r)-9-buty 1-9- methyl-7 - 
[(2-phcnyiprop-2-enoyl)oxy]~3-oxa-9- 
azoniatricydo[3.3. LO 2 * 4 ] nonane (apo-N-butylhyoscme); 



E. {1 R f 2RA$t 55,7s)-9-butyl-3-oxa-9- 

azatrievelo [3,3.1,0~ 4 ]nonan-7-yl (2S)-3-hydroxy-2- 

pheny Iprop anoate (iV-butylhyoscinc). 

__=_ PhEw 
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Hyoscine Hydrobromide 

(Ph> Bur. monograph 0106) 



C l 7 H 22 BrN0 4 3H,O 438.3 6533-68-2 

Action and use 

Anticholinergic. 

Preparations 

Hyoscine Eye Drops 
Hyoscine Injection 
Hyoscine Tablets 

PhEx __ 

DEFINITION 

azatricyclo[3,3.1 0 2>4 ]non-7-yl (25)-3-hydroxy-2- 
phenylpropanoate hydrobromide trihydrate. 

Content 

99.0 per cent to 1QL0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals, efflorescent. 

Solubility' 

Freely soluble in water, soluble in ethanol (96 per cent)- 

IDENTIFICATION 

First identification B t B 
Second identification A, C, D, E 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2,24). 

Comparison hyoscine hydrobromide CRS. 

If the spectra obtained in the solid state show differences, 
proceed as follows: dissolve 3 mg of the substance to be 
examined in 1 mL of ethanol (96 per emi) R and evaporate to 
dryness on a water-bath, dissolve the residue in 0.5 mL of 
methylene chloride R and add 0.2 g of potassium bromide R and 
15 mL of ether K; allow to stand for 5 min shaking 
frequently; decant; dry the residue on a water-bath until the 
solvents have evaporated; using the residue prepare a disc 
and dry at 100-105 G for 3 h. Repeat the procedure with 
hyoscine hydrobromide CRS and record the spectra, 

C. Dissolve about 50 mg in 5 mL of water R and add 5 mL 
of picric add solution R dropwise and with shaking. 

The precipitate, washed with water R and dried at 
100-105 C for 2 h, melts (2.2.14) at 188 "C to 193 C C 

D. To about l mg add 0.2 mL of fuming nitric acid R and 
evaporate to dryness on a water-bath. Dissolve the residue in 
2 mL of acetone R and add 0.1 mL of a 30 g/L solution of 
potassium hydroxide R in methanol R. A violet colour develops. 

E. h gives reaction (a) of bromides (2.3./). 

TESTS 
Solution S 

Dissolve 2.50 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 


pH (2.23) 

4.0 to 5.5 for solution S. 

Specific optical rotation (2.2.7) 

“24 to -27 (anhydrous substance), determined on 
solution S. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 70.0 mg of the substance to be 
examined in the mobile phase and dilute to 50.0 mL with 
the mobile phase. 

Reference solution (a) Dilute 2.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (b). Dilute 5.0 mL of reference solution (a) 
to 25-0 mL with the mobile phase. 

Reference solution (c) Dissolve 5.0 mg of hyoscine hydrobromide 
impurity B CRS in the mobile phase, add 5.0 mL of the test 
solution and dilute to 50.0 mL with the mobile phase. Dilute 
1.0 mL of this solution to 10.0 mL with the mobile phase. 
Column’. 

— size: / = 0.125 m, 0 - 4,0 mm, 

— stationary 1 phase: octyhilyl silica gel for chromatography R 
(3 pm), 

— temperature: 25 ± 1 °C. 

Mobile phase Mix 330 mL of acetonitrile R with 670 mL of a 
2,5 g/L solution of sodium dodecyl sulfate R previously 
adjusted to pH 2,5 with 3 M phosphoric acid. 

Flow rate 1.5 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection 5 pL. 

Run time 3 times the retention time of hyoscine. 

Relative retention With reference to hyoscine (retention 
time = about 5.0 min): impurity D = about 0,2; 
impurity B = about 0.9; impurity A = about 1.3; 
impurity C = about 2,4. 

System suitability: reference solution (c): 

— resolution: minimum 1.5 between the peaks due to 
impurity B and hyoscine, 

— symmetry factor, maximum 2.5 for the peak due to 
hyoscine. 

Limits: 

— correction factory, for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity D = 0.3; 
impurity C = 0.6; 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent); 

— impurities A } C, D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— any other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— total: not more than 1.4 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.7 per cent); disregard any peak due to the 
bromide ion which appears dose to the solvent peak; 

— disregard limin 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Water (Z5.1I) 

10.0 per cent to 13.0 per cent* determined on 0.20 g. 
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Sulfated ash {2.4.14) 

Maximum Q.l per cent* determined on 1.0 g. 

ASSAY 

Dissolve 0.300 g in a mixture of 5.0 mL of 0.01 M 
hydrochloric acid and 50 mL of ethanol (96 per cent) R, Carry' 
out a potcntiomeoic titration (2.2.20), using 0.1 M sodium 
hydroxide free from carbonate. Read the volume added 
between the 2 points of inflexion. 

I mL of 0.1 M sodium hydroxide is equivalent to 38.43 mg of 

C 17 H 2 2 BrN 0 4 . 

STORAGE 

In a well-filled, airtight container of small capacity, protected 
from light. 

IMPURITIES 

Specified impurities: A, B, C, D. 


H 



A, (li?,3r,5.S)-8-methyl-8-azabieyclo(3.2. i]oct-3-yl (2,S)-3- 
hydroxy-2- phenv lpropanoate (hyoscyamine), 



B. R1 = CH a OH, R2 = R3 = H: (\R y 2RAS$S,ls)-3-om-§- 
azatricydo[3.3.1.0 2l ' , ]non-7-yl (25)-3-hydroxy-2- 
phenylpropanoate (norhyoscine), 

C. RH R2 = CH,, R3 = CH 3 : (1&2A45, 5$, 75)-9-methyl- 
3-oxa-9-azatricy clo [ 3.3.1.0 2,4 ] non-7 -yl 2-pheny lprop-2-enoaie 
(apohyoscine). 



D. (2i£S)-3diydroxy-2-pbenylpropanoic add (nt-tropic acid). 

_______ Ph£i* 


Hyoscyamine Sulfate 



(Ph. Eur. monograph 0501) 


HjSO* 


** * 

* * 

★ * 

* .* 

*** 


2 H 2 0 


C M H4sN 2 O to S,2H20 713 


620-61-1 


Action and use 

Anticholinergic. 

Pti&M ___ 

DEFINITION 

Bi s [ (1 R, 3r, 55) -8 -methy 1-8-azabi cy clo [3.2.1] oct-3-yl (2 S) -3- 
hydroxy-2-phenylpropanoate) sulfate dihydrate. 

Content 

98.0 per cent to 10LO per cent (anhydrous substance). 


CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
needles. 

Solubility 

Very soluble in water, sparingly soluble or soluble in ethanol 
(96 per cent). 

IDENTIFICATION 

First identification A, B t E 
Second identification C f D, E 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison hyoscyamine sulfate CRS. 

C. To 0*5 mL of solution S (see Tests) add 2 mL of dilute 
acetic acid R and heat. To the hot solution add 4 mL of picric: 
add solution R . Allow to cool, shaking occasionally. Collect 
the crystals, wash with 2 quantities, each of 3 mL, of iced 
water R and dry at 100-105 X. The crystals melt (2.2.14) at 
164 X to 168 C. 

D. To about 1 mg add 0.2 mL of fuming nitric add R and 
evaporate to dryness on a water-bath. Dissolve the residue in 
2 mL of acetone R and add 0.2 mL of a 30 g/L solution of 
potassium hydroxide R in methanol R. A violet colour develops. 

E. It gives reaction (a) of sulfates (2.3.1). 

TESTS 
Solution S 

Dissolve 2.50 g in water R and dilute to 50.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is not more intensely coloured than reference 
solution BY 6 (2JJ, Method II). 

pH (2.2.3) 

4.5 to 6.2. 

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 
25 mL with the same solvent. 

Specific optical rotation (2.2.7) 

“24 to -29 (anhydrous substance), determined on 
solution S, 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 60.0 mg of the substance to be 
examined in mobile phase A and dilute to 50.0 mL with 
mobile phase A. Dilute 10.0 mL of the solution to 50.0 mL 
with mobile phase A. 

Reference solution (a) Dilute 5.0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 5.0 mL of this 
solution to 50.0 mL with mobile phase A. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 25.0 mL with mobile phase A, 

Reference solution (c) Dissolve 5.0 mg of hyoscyamine 
impurity E CRS in the test solution and dilute to 20.0 mL 
with the test solution. Dilute 5.0 mL of this solution to 
25.0 mL with mobile phase A. 

Column: 

— size, t = 0.10 m,0 = 4.6 mm; 

— stationary phase: ociadecylsilyl silica gel for chromatography R 
(3 pm); 

— temperature: 25 ± IX. 

Mobile phase: 

— mobile phase A: dissolve 3,5 g of sodium dodecyl stdfate R in 
606 mL of a 7.0 g/L solution of potassium dihydmgm 
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phosphate R previously adjusted to pH 33 with 0.05 M 
phosphoric add and mix with 320 mL of acetonitrile R; 
— mobile phase B: acetonitrile /?; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

0~ 2.0 

95 

5 

2.0 - 20.0 

95 -> 70 

5 + 50 

20.0 - 20.1 

70 + 95 

30^5 

20.1 - 25.0 

95 

5 


Flow rate 1,0 mL/nun. 

Detection Spectrophotometer at 210 nm. 

Injection 10 pL. 

Relative retention With reference to hyoscyamine (retention 
time = about 10,5 min); impurity A = about 0.2; 
impurity B - about 0,67; impurity C — about 0,72; 
impurity D = about 0.8; impurity E = about 0.9; 
impurity F = about LI; impurity G - about 1,8, 

System suitability: reference solution (c): 

— resolution: minimum 2,5 between die peaks due to 
hyoscyamine and impurity E; 

— symmetry factor, maximum 2,5 for the peak due to 
hyoscyamine. 

Limits: 

— correction factors\ for the calculation of contents, multiply 
the peak areas of the following impurities by the 
corresponding correction factor impurity A = 03; 
impurity G = 0.6; 

— impurity B: not more than 3 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (b) (03 per cent); 

— impurities A, B f C f D y F f G: for each impurity, not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,2 per cent); 

— unspecified impurities for each impurity, not more than the 
area of the principal peak in tire chromatogram obtained 
with reference solution (b) (0,10 percent); 

— total: not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0,5 per cent); 

— disregard limit: 0.1 limes the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,05 per cent). 

Water (2.5.12) 

2.0 per cent to 5.5 per cent* determined on 0300 g. 

Sulfa ted ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.500 g in 25 mL of anhydrous acetic acid R , Titrate 
with 0. / M perchloric acid , determining the end-point 
potentiometric al ly (2. 2. 20 ). 

1 mL of 0, / M perchloric acid is equivalent to 67,7 mg 
of C ^H^LLOiqS, 

STORAGE 

In an airtight container, protected from light, 

IMPURITIES 

Spedfied impurities: A, B, C, D, E, F, G, 


CG 2 H and enantiomer 
i 

OH 

A. (2i?S)-3-hydroxy-2-phcnylpropanoic add (oL-tropic add)* 

H 


B. R = OH, R' - H: ( IR,3S, 5R,6R5)-6-hydroxy-8-methyl-8^ 
azabiey cl o [3,2, i ] oct-3 -y I {2 5) - 3 -hyd roxy-2-phcny Ipropanoate 
(7 -hy droxyhy oscy amine), 

C. R = H, R' ~ OH: (lS,3 Rj5S,6RS) -6-hydroxy-8-methy 1-8- 
azabicydo[3.2.1]oct-3-yl {2S)-3-hydroxy-2-phenylpropanoate 
(6-hy droxyhy oscy amine), 




R f 




D, (1 R, 2R,4S,5S,7s)-9-methyl-3-oxa-9- 
azatricyclo [3.3.1 .Q 2,4 ] non* 7-yl (2 5) - 3-hvdroxy-2- 
phenylpropanoate (hyosrinc). 


H 



E. R1 = CH.OH, R2 = R3 = H: (lJ? a 3r,5S)-8- 

azabicy do [ 3.2,1 ] oet- 3-y 1 (25) -3-hydroxy-2-phenyIpropanoate 

(norhyoscyamine), 

G, Rl 4 R2 = CH 2l R3 - CH 3 ; (lff>3r,5S)-8-methyl-8- 
azabicy do (3.2,1J ocf-3-y 1 2 -p heny lprop-2-eno a tc 
(apoatropine). 



F, (li?,3f,55)-8-methyl-8-azabicycloI3.2,l]oct3*yl (2J?)-2- 
hydroxy-3-phenylpropanoate (littorine). 

____ PtiEir 
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Hypromellose 11 * 

(Ph, Eur. monograph 0348 ) 


*** 

* * 

* * 

* * 

*** 

9004 - 65-3 


Action and use 

Artificial tears. 

Preparation 

Hypromellose Eye Drops 

Phtif _ 

DEFINITION 

Hydroxypropy Ime thy tee LI ulose. Cellulose, 
2-hydroxypropylmethyl ether. 

Partly O-methylaicd and 0-(2-hydroxypropylated) cellulose. 

Content 

Methoxy (-GCHj; M t 31,03) and hydroxypropoxy 
{-OC 3 H^OH; AJ r 75.09) groups (dried substance) 
conforming to the types of hypromellose set forth in the 
accompanying table. 


Substitution 

type 

M ethoxy 
(per cent) 

Hyd roxy pro poxy 
(per cent) 

1828 

16.5 to 20.0 

23,0 to 32,0 

2208 

19 0 to 24.0 

4.0 to 12.0 

2906 

27,0 to 30.0 

4.0 to 7.5 

2910 

28,0 to 30.0 

7,0 to 12.0 


♦ CHARACTERS 
Appearance 

White, yellowish-white or greyish-white powder or granules, 
hygroscopic after drying. 

Solubility 

Practically insoluble in hot water, in acetone, in anhydrous 
ethanol and in toluene. It dissolves in cold water giving a 
colloidal solution, ♦ 

IDENTIFICATION 

A. Evenly distribute L0 g onto the surface of 100 mL of 
water R in a beaker, tapping the top of the beaker gently if 
necessary to ensure a uniform layer on the surface. Allow to 
stand for 1-2 mm; the powdered material aggregates on the 
surface. 

B. Evenly distribute 1.0 g into 100 mL of boiling 

and stir the mixture using a magnetic stirrer with a bar 
25 mm long; a slurry is formed and the panicles do not 
dissolve. Allow the slum' to cool to 10 C and stir using a 
magnetic stirrer: a dear or slightly turbid solution occurs with 
its thickness dependent on the viscosity grade. 

C. To 0.1 mL of the solution obtained in identification 
test B add 9 mL of a 90 per cent V!V solution of sulfuric 
add R y shake, heat on a water-bath for exactly 3 min, 
immediately cool in an ice-bath, carefully add 0.6 mL of a 
20 g/L solution of mnhydrin R , shake and allow to stand at 
25 C: a red colour develops at first and changes to purple 
within 100 min. 

D. Place 2-3 mL of the solution obtained in identification 
test B onto a glass slide as a thin film and allow die water to 
evaporate; a coherent, clear film forms on the glass slide. 

E. Add 50.0 mL of the solution obtained in identification 
test B to 50.0 mL of water R in a beaker. Insert a 


thermometer into the solution. Stir the solution on a 
magnetic stiner/hoi plate and begin hearing, increasing the 
temperature at a rate of 2-5 C per minute. Determine the 
temperature at which a turbidity increase begins to occur and 
designate the temperature as the flocculation temperature: 
the flocculation temperature is higher than 50 C. 

TESTS 

OAppearanee of solution 

The solution is not more opalescent than reference 
suspension lit ( 2.2,1 ) and not more intensely coloured than 
reference solution Y e (2.2.2, Method II). 

While stirring, introduce a quantity of the substance to be 
examined equivalent to 1.0 g of the dned substance into 50 g 
of carbon dioxide-free water R heated to 90 C. Allow to cool, 
adjust the mass of the solution to 100 g with carbon dioxide- 
free water R and stir until dissolution is complete.^ 

pH (2.2.3) 

5,0 to 8,0 for the solution prepared as described under 
Viscosity, 

Read the indicated pH value after the probe has been 
immersed for 5 ± 0.5 min. 

Viscosity 

80 per cent to 120 per cent of the nominal value for samples 
with a viscosity less than 600 mPa s (Method l)j 75 per cent 
to 140 per cent of the nominal value for samples with a 
viscosity of 600 mPa s or higher (Method 2). 

Method ly to be applied to samples with a viscosity of less than 
600 mPas Weigh a quantity of the substance to be examined 
equivalent to 4.000 g of the dried substance. Transfer into a 
wide-mouthed bottle, and adjust the total mass of the sample 
and the water to 200,0 g with hot water R (90-99 “C). 
Capping the bottle, stir by mechanical means at 
400 ± 50 r/min for 10-20 min until the particles are 
thoroughly dispersed and werted. Scrape down the insides of 
the bottle with a spatula if necessary, to ensure that there is 
no undissolved material on the sides of the bottle, and 
continue the stirring in a cooling water-bath maintained at a 
temperature below 10 C for another 20-40 min. Adjust the 
solution mass if necessary to 200.0 g using cold water R. 
Centrifuge the solution if necessary' to expel any entrapped 
air bubbles. Using a spatula, remove any foam. Determine 
the kinematic viscosity (v) of this solution using the capillary' 
viscometer method (2,2.9). Separately determine the 
density (p) (2,2.5) of the solution and calculate the dynamic 
viscosity (fj), as tj — p\\ 

Method 2 y to be applied to samples with a viscosity* of 600 mPa-s 
or higher Weigh a quantity of the substance to be examined 
equivalent to 10.00 g of the dried substance. Transfer into a 
wide-mouthed bottle, and adjust the total mass of the sample 
and the water to 500.0 g with hot water R (90-99 C), 
Capping the bottle, stir by mechanical means at 
400 ± 50 r/min for 10-20 min until the panicles are 
thoroughly dispersed and wetted. Scrape down the insides of 
the bottle with a spatula if necessary, to ensure that there is 
no undissolved material on the sides of the bottle, and 
continue the stirring in a cooling water-bath maintained at a 
temperature below 10 C for another 20-40 min. Adjust the 
solution mass if necessary' to 500.0 g using cold water R. 
Centrifuge the solution if necessary to expel any entrapped 
air bubbles. Using a spatula, remove any foam. Determine 
the viscosity (2.2, Id) of this solution at 20 ± 0.1 C using a 
rotating viscometer. 

Apparatus Single-cylinder type spindle viscometer. 
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Rotor number, revolution and calculation multiplier Apply the 
conditions specified in Table 0348,-1. 


Table 0348,-L 


Nomina] 

vUcoiily* 

(mPa+s) 

Rotor 

number 

Revolution 

Ir/min) 

Calculation 

multiplier 

600 10 less 
than 1400 

3 

60 

20 

1400 Id less than 
3500 

3 

12 

100 

3500 to less than 
9500 

4 

60 

LOO 

9500 to Iras than 

99 500 

4 

6 

1000 

99 500 or more 

4 

3 

2000 


4 the numinal viscosity is bused on the manufacturer's specifications. 


Allow the spindle to rotate for 2 min before taking the 
measurement. Allow a rest period of at least 2 min between 
subsequent measurements. Repeat the measurement twice 
and determine the mean of the 3 readings. 

♦ Heavy metals (2.4,8) 

Maximum 20 ppm. 

1.0 g complies with test F. Prepare the reference solution 
using 2 mL of lead standard solution (IQ ppm Pb) R -♦ 

Loss on drying (2,2,52) 

Maximum 5,0 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 1 b. 

Sulfated ash (2.4.14) 

Maximum 1 .5 per cent, determined on 1.0 g. 

ASSAY 

Gas chromatography (2.2.28). 

Apparatus ; 

— reaction vied : a 5 mL press ore-tight Mai, 50 mm in height, 
20 mm in externa] diameter and 13 mm in internal 
diameter at the mouth, equipped with a pressure-tight 
butyl rubber membrane stopper coated with 
polytetrafiuoroethylene and secured with an aluminium 
crimped cap or another sealing system providing a 
sufficient air-tightness; 

— heater, a heating module with a square aluminium block 
having holes 20 mm in diameter and 32 mm in depth, so 
that the reaction vials fit; mixing of the contents of the 
vial is effected using a magnetic stirrer equipped in the 
heating module or using a reciprocal shaker that performs 
approximately 100 cycles/min. 

Internal stattdard solution 30 g/L solution of octane R in 
o-xykne R. 

Test solution Weigh 65,0 mg of the substance to be examined, 
place in a reaction vial, add 0.06-0.10 g of adipic acid K, 

2.0 mL of the internal standard solution and 2.0 mL of 
hydriodk acid /?, immediately cap and seal the vial, and weigh 
accurately. Mix the contents of the vial continuously for 
60 min while heating the block so that the temperature of the 
contents is maintained at 130 ± 2 C, If a reciprocal shaker 
or magnetic stirrer cannot be used, shake the Mai thoroughly 
by hand at 5 min intervals during the initial 30 min of the 
heating time. Allow- the vial to cool, and again weigh 
accurately. If the loss of mass is less than 0.50 per cent of the 


contents and there is no evidence of a leak, use the upper 
layer of the mixture as the test solution. 

Reference solution Place 0.06-0.10 g of adipic acid R ? 2.0 mL 
of the internal standard solution and 2.0 mL of hydriodk 
acid R in another reaction vial* cap and seal the vial, and 
weigh accurately. Add 15-22 jiL of isopropyl iodide R through 
the septum with a syringe, w-eigh accurately, add 45 pL of 
methyl iodide R in the same manner, and weigh accurately. 
Shake the reaction vial thoroughly and use die upper layer as 
the reference solution. 

Column : 

— size: l — 1.8-3 m, 0 = 3^4 mm; 
stationary phase: diatomaceous earth for gas 
chromatography R (125-150 pm) impregnated with 
I Q-20 per cent of poly(dimethyl)siloxam R\ 

— temperature: 100 C, 

Carrier gas helium for chromatography R or nitrogen for 
chromatography R (flame ionisation); helium far 
chromatography R (thermal conductivity). 

Flow rate Adjusted so that the retention time of the internal 
standard is about 10 min. 

Detection Flame ionisation or thermal conductivity. 

Injection L2 jiL. 

System suitability: reference solution: 

— resolution: well resolved peaks due to methyl iodide 
( 1 M peak)* isopropyl iodide ( 2 nd peak) and die internal 
standard (3 rd peak). 

Calculate the ratios (£)] and Qf) of the areas of the peaks 
due to methyl iodide and isopropyl iodide to the area of the 
peak due to the internal standard in the chromatogram 
obtained w-ith the test solution, and the ratios ( Q 3 and £Xt) of 
the areas of the peaks due to methyl iodide and isopropyl 
iodide to the area of the peak due to the internal standard m 
the chromatogram obtained w ith the reference solution. 
Calculate the percentage content of methoxy groups using 
the following expression: 


9i 

O3 


x — x 21.864 
m 


Calculate the percentage content of hydroxypropoxy groups 
using the following expression: 


% x ™ x 44.17 
Qa m 


m\ ~ mass of methyl iodide in the reference solution, in 
milligrams; 

m 2 = mass of isopropyl iodide in the reference solution, 
in milligrams; 

m - mass of the sample (dried substance)* in 
milligrams. 

LABELLING 

The label states: 

— the nominal viscosity in mil lipase al seconds (mPas); 

— the substitution type, 

FUNCTIONALITY-RELATED CHARACTERISTICS 

This section provides information on characteristics that are 
recognised as being relevant control parameters far am or more 
functions of the substance when used as an excipient (sec chapter 
5.15). Some of the characteristics described in the Functionality- 
related characteristics section may also be present in the mandatory 
part of the monograph since they also represent mandatory quality 
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criteria. In such cases, a cross-reference to the tests described in the 
mandated part is included in the Functionality-related 
characteristics section. Control of the characteristics can contribute 
to the quality of a medicinal product by improving the consistent# 
of the manufacturing process and the performance of the medicinal 
product during use, Where control methods are citedthey are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic are 
reported t the control method must be indicated. 

The following characteristics may be relevant for hypromellose used 
as binder , viscosity-increasing agent or film former. 

Viscosity 
See Tests. 

Degree of substitution 

See Assay. 

The following characteristics may be relevant for hypromellose used 
as matrix fanner in prolonged-release tablets. 

Viscosity 

See Tests. 

Degree of substitution 

See Assay. 

Molecular mass distribution (2.2.3(f). 

Particle-size distribution (2.9.31) or (2.9.38), 

Powder flow (2.9.36). 

_ PhEur 

1 This monograph has undergone pharmncupocial harmonisation. 

Sec chapter 5.8. Pharmacopodal Harmonisation. 


Hypromellose Phthalate * 

★ ' 

(Ph, Eur. monograph 0347} * 

Action and use 

Artificial tears, 

PtiEu ___ 

DEFINITION 

H y droxypropy Imethy 1 ce llulose phthalate. 

Monophihalic acid ester of hypromellose* containing 
methoxy (-OCH ? ), 2-hydfoxypropoxy (’OCH 2 CHOHCH 3 ) 
and phthalovl (o-carboxybenzoyl G^HsO}) groups, 

CHARACTERS 

Appearance 

White or almost white, free-flowing flakes or granular 
powder. 

Solubility 

Practically insoluble in water, soluble in a mixture of 
equal volumes of acetone and methanol and in a mixture of 
equal volumes of methanol and methylene chloride, very 
slightly soluble in acetone and in toluene, practically 
insoluble in anhydrous ethanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24). 

Preparation Dissolve 40 mg in I mL of a mixture of equal 
volumes of methanol R and methylene chloride R; spread 
2 drops of this solution between 2 sodium chloride plates, 
then remove one of the plates to evaporate the solvent. 
Comparison hypromellose phthalate CRS , 


TESTS 

Free phthafle acid 

Liquid chromatography (2.2.29), 

Test solution Dissolve 0.20 g of the substance to be examined 
in about 50 mL of acetonitrile R with the aid of ultrasound. 
Add 10 mL of water R, cool to room temperature, dilute to 
100.0 mL with acetonitrile R and mix. 

Reference solution Dissolve 12,5 mg of phthalk acid R in 
125 mL of acetonimle R. Add 25 mL of water R , dilute to 
250.0 mL with acetonitrile R and mix. 

Column: 

— size: l - 0.25 m, 0 = 4,6 mm; 

— stationary' phase: octadecylsiiyl silica gel for chromatography R 
(5-10 pm). 

Mobile phase acetonitrile R , 1 g/L solution of trifluoroacetic 
acid R (1.9 VIV). 

Flow rate 2.0 mL/min. 

Detection Spectrophotometer at 235 nm. 

Injection 10 pL. 

System suitability: reference solution: 

— repeatability: maximum relative standard deviation of 
1.0 per cent after 2 injections. 

Limit: 

— phthalk acid: not more than 0.4 times the area of the 
corresponding peak in the chromatogram obtained with 
the reference solution (1.0 per cent). 

Chlorides 

Maximum 0.07 per cent. 

Dissolve 1.0 g in 40 mL of 0.2 M sodium hydroxide, add 
0.05 mL of phenolphthalein solution R and add dilute nitric 
acid R drop wise, with stirring, until the red colour disappears. 
Add an additional 20 mL of dilute nitric acid R with stirring. 
Heat on a water-bath with stirring until the gel-like 
precipitate formed becomes granular. Cool and centrifuge. 
Separate the liquid phase and wash the residue with 
3 quantities, each of 20 mL of water R, separating the 
washings by centrifugation. Combine the liquid phases, dilute 
to 200 mL with water R, mix and filter. To 50 mL of this 
solution, add 1 mL of 0.1 M silver nitrate. The solution is not 
more opalescent than a standard prepared by mixing 0.5 mL 
of 0.01 M hydrochloric acid with 10 mL of 0.2 M sodium 
hydroxide, adding 7 mL of dilute nitric acid R and 1 ml of 
0.1 M sih*er nitrate, and diluting to 50 mL with water R. 

Heavy metals (2.4,8) 

Maximum 10 ppm. 

2.0 g complies with test G, Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R, 

Water (2.5.12) 

Maximum 5.0 per cent, determined on 0.500 g. 

Sulfated ash (2.4.14) 

Maximum 0.2 per cent, determined on LO g. 

STORAGE 

In an airtight container. 

FUNCTIONALITY-RELATED CHARACTERISTICS 

Hus section provides information on characteristics that are 
recognised as being relevant control parameters for one or more 
functions of the substance when used as an excipient (see chapter 
5,1 5). This section is a non-mandatory' part of the monograph 
and it is not necessary w verify the characteristics to demonstrate 
compliance. Control of these characteristics can however contribute 
to the quality' of a medicinal product by improving the consistency 
of the manufacturing process and the performance of the medicinal 
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product during use. Where control methods are ched } they are 
recognised as being suitable for the purpose, but other methods can 
also be used. Wherever results for a particular characteristic art 
reported , the control method must be indicated. 

The follozving characteristics may be relevant for hypromdhse 
phthalau used as a gastro-resistam coating agent 

Apparent viscosity (2.2.9) 

80 per cent to 120 per cent of the nominal value. 

Dissolve 10 g, previously dried at 105 C for 1 h, in 90 g of 
a mixture of equaJ masses of methanol R and methylene 
chloride R by mixing and shaking. 

Solubility 

0.2 g does not dissolve in 0.1 M hydrochloric add but 
dissolves quickly and completely in 100 mL of phosphate 
buffer solution pH 6.8 R with stirring. 

Phthaloyl groups 

Typically 21,0 per cent to 35.0 per cent (anhydrous 
substance). 

Dissolve 1,000 g in 50 mL of a mixture of 1 volume of 
water R> 2 volumes of acetone R and 2 volumes of ethanol 
(96 per cent) R. Add 0.1 mL of phemlphthalein solution R and 
titrate with 0.1 At sodium hydroxide until a faint pink colour is 
obtained. Carry out a blank titration. 

Calculate die percentage content of phthaloyl groups using 
the following expression: 


a 

m 

n 

S 


149n 

(100 - a) m 


L795S 


= percentage content of water; 

= mass of die substance to be examined, in grams; 

- volume of 0.1 M sodium hydroxide used, in 
millilitres; 

= percentage content of free phthalie acid (sec Tests). 
-- -- PhEi* 


Ibuprofen 

(Ph. Eur. monograph Q721) 



and enantiomer 


206.3 


15687-27-1 


Action and use 

Cyclo-oxygenase inhibitor; analgesic; anti-inflammatory. 

Preparations 

Ibuprofen Cream 

Ibuprofen Gel 

Ibuprofen Oral Suspension 

Ibuprofen Tablets 

Prolonged-release Ibuprofen Capsules 
Prolonged-release Ibuprofen Tablets 


PhE* ___ 

DEFINITION 

(2 RS) -2- [ 4- (2 -Methylpropyl)pheny 1 ] prop anoic acid. 


Content 

98.5 per cent to 101.0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or colourless 
crystals. 

Solubility 

Practically insoluble in water, freely soluble in acetone* in 
methanol and in methylene chloride. It dissolves in dilute 
solutions of alkali hydroxides and carbonates, 

IDENTIFICATION 

First identification A, C 

Second identification A, B, D 

A* Melting point (2.2.14): 75 *C to 78 C. 

B. Ultraviolet and visible absorption spectrophotometry' 
(2.2.25). 

Test solution Dissolve 50,0 mg in a 4 g/L solution of sodium 
hydroxide R and dilute to J00.0 mL with the same alkaline 
solution* 

Spectral range 240-300 nm, using a spectrophotometer with a 
band width of l *0 nm and a scan speed of not more titan 
50 nm/min. 

Absorption maxima At 264 nm and 272 nm. 

Shoulder At 258 nm. 

Absorbance ratio: 

-— A 2&4 1A 2 S 9 — 1-20 to 1.30; 

— A 272 1 Aj}$$ = LOO to 1.10. 

C. Infrared absorption spectrophotometry (2.2.24). 
Comparison ibuprofen CRS. 

D. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 50 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution Dissolve 50 mg of ibuprofen CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Plate TLC silica gel plate R. 

Mobile phase anhydrous acetic acid R* ethyl acetate /?, hexane R 
(5:24:71 VlVtV). 

Application 5 |iL. 

Development Over a path of 10 cm. 

Drying At 120 C for 30 min. 

Detection Lighdy spray with a 10 g/L solution of potassium 
permanganate R in dilute sulfuric add R and heat at 120 : C for 
20 min; examine in ultraviolet light at 365 nm, 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 
Solution S 

Dissolve 2.0 g in methanol R and dilute to 20 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and colourless (2,2*2, Method H). 

Optical rotation (2.2.7) 

-0.05* to + 0.Q5\ 

Dissolve 0.50 g in methanol R and dilute to 20,0 mL with the 
same solvent. 
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Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 20 mg of the substance to be examined 
in 2 mL of acetonitrile R1 and dilute to 10.0 mL with mobile 
phase A. 

Reference solution (a) Dilute L0 mL of the test solution to 
100.0 mL with mobile phase A. Dilute 1.0 mL of this 
solution to 10.0 mL with mobile phase A. 

Reference solution (b) Dilute 1.0 mL of ibuprofen 
impurity B CRS to 10.0 mL with acetonitrile R1 (solution A), 
Dissolve 20 mg of ibuprofen CRS in 2 mL of acetonitrile Rl» 
add 1.0 mL of solution A and dilute to 10.0 mL with mobile 
phase A. 

Reference solution (c) Dissolve the contents of a vial of 
ibuprofen far peak identification CRS (mixture of impurities A, 
J and N) in 1 mL of acetonitrile R1 and dilute to 5 mL with 
mobile phase A, 

Column: 

— size. I = 0.15 m, 0 = 4.6 mm; 

— stationary* phase: octadecylsHyl silica gel for chromatography R 
(5 pm), 

Mobile phase: 

— mobile phase A : mix 0.5 volumes of phosphoric acid R> 

340 volumes of acetomzrik R1 and 600 volumes of 
looter R ; allow to equilibrate and dilute to 1000 volumes 
with water R; 

-— mobile phase B: acetonitrile R j; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-25 

IQQ 

0 

25-55 

100 ■* 15 

0*85 

55-70 

15 

85 


Flow rate 2 mL/min. 

Detection Spectrophotometer at 214 run. 

Injection 20 |iL 

Identification of impurities Use the chromatogram supplied 
with ibuprofen for peak identification CRS and the 
chromatogram obtained with reference solution (c) to identify 
the peaks due to impurities A, J and N. 

Relative retention With reference to ibuprofeti (retention 
time = about 21 min): impurity J = about 0.2; 
impurity N - about 0.3; impurity A = about 0.9; 
impurity B = about l.L 
System suitability: reference solution (b): 

- peak-to-zaUey ratio : minimum 1 *5, where H P - height 
above the baseline of the peak due to impurity B, and 
H v - height above the baseline of the lowest point of die 
curve separating this peak from the peak due to 
ibuprofen. If necessary, adjust the concentration of 
acetonitrile in mobile phase A. 

Limits'. 

— impurities A s J> N: for each impurity, not more than 
1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.15 per cent); 

— unspecified impurities: for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.05 per cent); 


— total: not more than twice the area of die principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent); 

— disregard limit : 0,3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,03 per cent). 

Impurity F 

Gas chromatography (2.2.28): use the normalisation 
procedure. 

Methylating solution Dilute 1 mL of N,N-dimethylfarm amide 
dimethylacetal R and 1 mL of pyridine R to 10 mL with ethyl 
acetate R. 

Test solution Weigh about 50,0 mg of the substance to be 
examined into a sealable vial, dissolve in 1.0 mL of ethyl 
acetate R , add 1 mL of the methylating solution, seal and 
heat at 100 °C in a block heater for 20 min. Allow to cool. 
Remove the reagents under a stream of nitrogen at room 
temperature. Dissolve the residue in 5 mL of ethyl acetate R. 
Reference solution (a) Dissolve 0.5 mg of ibuprofen 
impurity F CRS in ethyl acetate R and dilute to 10.0 mL with 
the same solvent. 

Reference solution (b) Weigh about 50.0 mg of ibuprofen CRS 
into a sealable vial, dissolve in 1.0 mL of reference 
solution (a), add 1 mL of the methylating solution, seal and 
heat at 100 C in a block heater for 20 min. Allow to cool. 
Remove the reagents under a stream of nitrogen at room 
temperature. Dissolve the residue in 5 mL of ethyl acetate R. 
Column: 

— material: fused silica; 

— size. I ~ 25 m, 0 = 0.53 mm; 

— stationary phase: macrogol 20 000 R (film thickness 2 pm). 
Carrier gas helium far chromatography R, 

Flow rate 5.0 mUmin. 

Temperature: 

— column: 150 L C; 

— injection pom 200 C; 

— detector. 250 'C. 

Detection Flame ionisation. 

Injection 1 pL of the test solution and reference solution (b). 
Run time Twice die retention time of ibuprofen. 

System suitability: 

— relative retention with reference to ibuprofen (retention 
time = about 17 min): impurity F = about 1,5. 

Limit: 

— impurity F: maximum 0.1 per cent. 

Heavy metals (2.4.8) 

Maximum 10 ppm. 

12 mL of solution S complies with test B. Prepare the 
reference solution using lead standard solution (1 ppm Pb) 
obtained by diluting lead standard solution (100 ppm Pb) R 
with methanol R. 

Loss on drying ( 2,2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying 
in vacuo. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,450 g in 50 mL of methanol R. Add 0.4 mL of 
phenolphthalein solution RL Titrate with 0JM sodium 
hydroxide until a red colour is obtained. Carry out a blank 
titration. 
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1 mL of 0.1 Al sodium hydroxide is equivalent to 20,63 mg of 

IMPURITIES 

Specified impurities A, F } J, N 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in die monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034) . It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Conned of impurities in substances for pharmaceutical use): B t C y 
D, E, G, H, 4 K U O t P, a R. 

H ch 3 

/yv R ’ 

1 and enanii&mef 
R2 

A. R1 = OH, R2 = CH 2 -CH(CH 3 ) 2 , R3 - H: (2AS)-2-[3- 
(2-methylpropy 1) pheny l] prop an oic a rid, 

B. R1 = OH, R2 = H, R3 = [CH2] 3 -CH 3 : (2RSJ-2- 
(4-butylphenyI)propanoic acid, 

C. R1. = R2 = H, R3 = CH r CH(CH 3 ) 2 : (2j?S)~2-[4- 
(2-methylpropyl)phenyljpropanamide, 

D. R1 = OH, R2 - H, R3 = CH 3 : (2I?S>-2- 
(4-methylphenyl)propanoic acid, 


o 



E, 1 -[4-(2-methylprapyi)phenyI]ethanone, 



F* 3-[4-(2-methylpropyl)phenyl] propanoic acid, 



G. (1 RS f 4tRS ) -7- (2-methy Ipropy 1) -1 - [4- 
(2-methyipropyl) phenyl] -1 ,2,3,4-teixahydronaphthalenc-1,4- 
dicarboxylic acid, 



and enantiomer 


H. X - O: (3RS)-13-bis[4-(2-methylpropyl)phenyl]butan-l- 
one, 

LX = H 2 : 1 -(2-methy lpropyl)-4- [ (3/?5) -3- [ 4- 
(2-methyl propy I )pheny 1] bu cyl] benzene s 



J. R = CO-CH(CH 3 ) 2 : (2flS)-2-[4- 
(2-methylpropanoyl)phenyl]propanoic add, 

N. R = C 2 H 5 : (2i?S)-2-(4-ethylphenyl)propanoic add, 



K. R = CHO: (2i?5)-2-(4-formyl phenyl )propanoic acid, 

L. R = CHOH-CH(CH ,) 2 : 2-(4-(Uiydroxy-2- 
methyipropyl)phenyl] propanoic add, 

0. R = CH{CH 3 )-C 2 H 5 : 2-[4- 
(1 -methylpropyljphcnyl] propanoic add, 


R1 R2 



M. R1 = OH, R2 = CH 3j R3 - C0 2 H: (2RS)-2-hydroxy-2- 
[4-(2-methylpropyl)phenyl] propanoic acid, 

P. R1 = H, R2 - CH 3 , R3 = CH 2 OH: (2RS)- 2-[4- 
(2-mefhylpropyl) phenyl] propan-1 -ol, 

Q. RI = R2 = H, R3 = CH 2 OH: 2-[4- 
(2- methylpropy l) pheny l ) ethanol. 



R, 1,1'-(ethane-1,1 -diyl)-4,4(2-methylpropyl) dibenzene. 

____ PhEtif 

Ichthammoi f*\ 

* * 

Ammonium Ichthosulphonate *** 

(Ph, Bur. monograph 0917) 

Action and use 

Chronic lichenified eczema* 

Preparation 

Zinc and Ichthammoi Cream 

PfiE* __ 

DEFINITION 

Ichthammoi is obtained by distillation from certain 
bituminous schists, sulfonation of the distillate and 
neutralisation of the product with ammonia. 

Content 

— dry matter. 50,0 per cent m/m to 56,0 per cent m/m; 

— total ammonia (NH 3 ; 17.03): 4,5 per cent m/m to 
7.0 per cent mint (dried substance); 

— organically combined sulfur, minimum 10*5 per cent m/m 
(dried substance)^ 

— sulfur in the form of sulfate ; maximum 20*0 per cent mint of 
the total sulfur. 
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CHARACTERS 

Appearance 

Dense, blackish-brown liquid. 

Solubility 

Miscible with water and with glycerol* slightly soluble in 
ethanol (96 per cent), in fatty oils and in liquid paraffin. 

It forms homogeneous mixtures with wool fat and soft 
paraffin. 

IDENTIFICATION 

A* Dissolve 1*5 g in 15 mL of warer R (solution A). To 2 mL 
of solution A add 2 mL of hydrochloric acid R. A resinous 
precipitate is formed* Decant the supernatant* 

The precipitate is partly soluble m ether R. 

B, 2 mL of solution A, obtained in identification test A, gives 
the reaction of ammonium salts and salts of volatile bases 
(2.3 J). 

C* Evaporate and ignite the mixture of solution A and dilute 
sodium hydroxide solution R obtained in identification test B. 
Take up the residue with 5 mL of dilute hydrochloric acid ft. 
Gas is evolved which rums lead acetate paper R brown or 
black. Falter the solution* The filtrate gives reaction (a) of 
sulfates (2.3.1). 

TESTS 

Acidity or alkalinity 

To 10.0 mL of the clear filtrate obtained in the assay of total 
ammonia add 0*05 mL of methyl red solution R. Not more 
than 0.2 mL of 0.02 M hydrochloric add or 0.02 M sodium 
hydroxide is required to change the colour of the indicator. 

Relative density (2.2.5) 

1.040 to 1.085, determined on a mixture of equal volumes of 
the substance to be examined and water R. 

Sulfatcd ash (2.4.14) 

Maximum 0.3 per cent, determined on LOO g. 

ASSAY 
Dry matter 

Weigh 1.000 g in a tared flask containing 2 g of sand ft, 
previously dried to constant mass, and a small glass rod. 

Heat on a water-bath for 2 h with frequent stirring and dry 
in an oven at 100-105 c C until 2 consecutive weighings do 
not differ by more than 2,0 mg; the 2 nd weighing is carried 
out after dry ing again for I h. 

Total ammonia 

Dissolve 2.50 g in 25 mL of warm water ft. Rinse the 
solution into a 250 mL volumetric flask, add 200 mL of 
sodium chloride solution R and dilute to 250*0 mL with 
water ft* Filter the solution* discarding the first 20 mL of 
filtrate. To 100.0 mL of the clear filtrate add 25 mL of 
formaldehyde solution ft, neutralised to phemlphtkaMn 
solution ft/. Titrate with 0J M sodium hydroxide until a faint 
pink colour is obtained. 

1 mL of CL / AJ sodium hydroxide is equivalent to 1.703 mg of 
NH S . 

Organically combined sulfur 

Mix 0*500 g with 4 g of anhydrous sodium carbonate R and 
3 mL of methylene chloride ft in a porcelain crucible of about 
50 mL capacity, warm and stir until all the methylene 
chloride has evaporated. Add 10 g of coarsely powdered 
copper nitrate ft, mix thoroughly and heat the mixture very 
gently using a small flame. When the initial reaction has 
subsided, increase the temperature slightly until most of the 
material has blackened* Cool, place the crucible in a large 
beaker, add 20 mL of hydrochloric add R and, when the 
reaction has ceased, add 100 mL of water R and boil until all 


the copper oxide has dissolved. Filter the solution, add 
400 mL of water ft, heat to boiling and add 20 mL of barium 
chloride solution RJ. Allow' to stand for 2 h, filter, wash with 
water ft, dry and ignite at about 600 ± 50 C until 2 
successive weighings do not differ by more than 0*2 per cent 
of the mass of the residue. 

1 g of residue is equivalent to 0.1374 g of total sulfur. 
Calculate the percentage content of total sulfur and subtract 
the percentage content of sulfur in the form of sulfate* 

Sulfur in the form of sulfate 

Dissolve 2,000 g in 100 mL of water ft, add 2 g of cupric 
chloride R dissolved in 80 mL of ttwrer ft and dilute to 
200.0 mL with water R. Shake and filter* Heat 100*0 mL of 
the filtrate almost to boiling, add I ml* of hydrochloric add ft 
and 5 mL of barium chloride solution Rl drop wise and heat on 
a water-bath* Filter, wash the precipitate with water ft, dry 
and ignite at about 600 ± 50 C until 2 successive weighings 
do not differ by more than 0.2 per cent of the mass of the 
residue. 

1 g of residue is equivalent to 0* 1374 g of sulfur present in 
the form of sulfate. 

Calculate the percentage content of sulfur in the form of 
sulfate* 

* ___ Ph£ur 

Idoxuridine ***** 

** 

(Ph. Eur. monograph 0669) * 



OH 


G>H n [N 2 0 5 354.1 54-42*2 

Action and use 

Pyrimidine nucleoside analogue; antiviral (herpes viruses). 

Preparation 

Idoxuridine Eye Drops 

PhBtr _ 

DEFINITION 

Idoxuridine contains not less than 98.0 per cent and not 
more than the equivalent of 101.0 per cent of 5-iodo-l- 
(2-deoxy- JJ-D-eiyfA ro-pentofuranosyl)pyrimidine-2,4(1//, 3 H) - 
dionc, calculated with reference to the dried substance. 

CHARACTERS 

A white or almost white, crystalline powder, slightly soluble 
in water and in ethanol (96 per cent)* It dissolves in dilute 
solutions of alkali hydroxides. 

It meks at about 180 C, with decomposition. 

IDENTIFICATION 

First identification A . 

Second identification B, C f D. 

A. Examine by infrared absorption spectrophotometry 
(2.2*24), comparing with the spectrum obtained with 
idoxuridine CRS * Examine the substances as discs prepared 
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using I mg of the substance to be examined and of the 
reference substance each in 0*3 g of potassiunt bromide R. 

B. Examine the chromatograms obtained in the test for 
related substances. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position and size 
to the principal spot in the chromatogram obtained with 
reference solution (c). 

C. Heat about 5 mg in a test-tube over a naked flame. Violet 
vapour is evolved. 

D. Disperse about 2 mg in 1 mL of water R and add 2 mL 
of diphcnylamine solution R2. Heat in a water-bath for 10 min. 
A persistent light-blue colour develops. 

TESTS 
Solution S 

Dissolve 0.500 g in / M sodium hydroxide and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2,1) and colourless (2,2,2* Method II). 
pH (2.2.3) 

Dissolve 0.10 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. The pH of the solution is 
5.5 to 6.5, 

Specific optical rotation (2.2.7) 

+ 28 to + 32, determined on solution S and calculated with 
reference to the dried substance. 

Related substances 

Examine by thin-layer chromatography (2.2.27) 7 using as 
coating substance a suitable silica gd with a fluorescent 
indicator having an optimal intensity at 254 nm. 

Test solution (a) Dissolve 0.20 g of the substance to be 
examined in a mixture of 1 volume of concentrated ammonia R 
and 5 volumes of methanol R and dilute to 5 mL with the 
same mixture of solvents. 

Test solution (b) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of 1 volume of concentrated ammonia R and 
5 volumes of methanol R. 

Reference solution (a) Dissolve 20 mg of 5-iodouradl /?, 20 mg 
of 2‘-dcoxyundme R and 20 mg of 5-hmmo-2 1 -deoxyundme R 
in a mixture of I volume of concentrated ammonia R and 
5 volumes of methanol R and dilute to 100 mL with the same 
mixture of solvents. 


obtained with reference solution (d) (0.5 per cent). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows four clearly separated spots. 

Iodide 

Dissolve 0.25 g in 25 mL of 0. / M sodium hydroxide^ add 
5 ml. of dilute hydrochloric add R and dilute to 50 mL with 
water R , Allow to stand for 10 min and filter. To 25 mL of 
the filtrate add 5 mL of dilute hydmgen peroxide solution R and 
10 mL of chloroform R and shake. Any pink colour in the 
organic layer is not more intense than that in a standard 
prepared at the same time in the same manner using 1 mL of 
a 0,33 g/L solution of potassium iodide R instead of the 
substance to be examined (0.1 per cent). 

Loss on drying ( 2.2.32 ) 

Not more than 1.0 per cent, determined on 1.000 g by 
drying in vacuo at 60 C. 

Sulfa ted ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.3000 g in 20 mL of dimethylformamide R. Titrate 
with 0 * 1 M tetrabutylammomum hydroxide y determining the 
end-point potentiometricaily (2.2.20). 

1 mL of 0.1 M tetrabutylammomum hydroxide is equivalent to 
35.4! mgof C<,H n IN 2 0 5 . 


STORAGE 

Store protected from light. 


PhEtr 


Ifosfamide 

(Ph. Eur. monograph 1529) 


Cl 




and enantiomer 



C 7 H i5 Cl,N 2 0 2 P 261.1 


3778-73-2 


Reference solution (b) Dissolve 0.20 g of the substance to be 
examined in 5 mL of reference solution (a). 

Reference solution (c) Dissolve 20 mg of idoxuridine CRS in a 
mixture of 1 volume of concentrated ammonia R and 
5 volumes of methanol R and dilute to 5 mL with the same 
mixture of solvents. 


Action and use 

Cytotoxic alkylating agent. 

Preparation 

Ifosfamide Injection 

PhEu _-_ 


Reference solution (d) Dilute l ml. of test solution (b) to 
20 mL with a mixture of ! volume of concentrated ammonia R 
and 5 volumes of methanol R. 

Apply separately to the plate 5 pL of each solution. Develop 
twice over a path of 15 cm using a mixture of 10 volumes of 
concentrated ammonia /?, 40 volumes of chloroform R and 
50 volumes of 2-propanol R, drying the plate in a current of 
cold air after each development. Examine in ultraviolet light 
at 254 nm. In the chromatogram obtained with test 
solution (a): any spots corresponding to 5-iodouraciI, 
2'-deoxyuridine and 5-bromo-2'-deoxyuridine are not more 
intense than the corresponding spots in the chromatogram 
obtained with reference solution (a) (0.5 per cent); any spot, 
apart from the principal spot and the spots corresponding to 
5-iodouraril, 2'-deoxyuridine and 5-bromo-2'-dcoxyuridine 3 
is not more intense than the spot in the chromatogram 


DEFINITION 

Ifosfamide contains not less than 98,0 per cent and not more 
than the equivalent of 102.0 per cent of (RS)-N* 3- 
bis(2-chloroethyl)-1,3,2-oxazaphoephinan-2-amine 2-oxide, 
calculated with reference to the anhydrous substance. 

CHARACTERS 

A white or almost white, fine, crystalline powder, 
hygroscopic, soluble in water, freely soluble in methylene 
chloride. 

IDENTIFICATION 

Examine by infrared absorption spectrophotometry (2,2,24), 
comparing with the Ph, Bur. reference spectrum of ifosfamide. 
Examine the substance prepared as a disc. 
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TESTS 
Solution S 

Dissolve 5-0 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is dear (2.2.1) and not more intensely coloured 
than reference solution Y ? (2,2.2, Method IT), 

Acidity or alkalinity 

Dilute 5 mL of solution S to 50 mL with carbon dioxide-free 
water R. To 10 mL of this solution add 0,1 mL of methyl red 
solution R. Not more than 0,1 mL of 0.01 M hydrochloric acid 
is required to change the colour of the indicator to red. 

To another 10 mL of the solution add 0 A mL of 
phenolphthalein solution R. Not more than 0.3 mL of 0,01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Optical rotation (2.2.7) 

The angle of optical rotation* determined on solution S, is 
—0.10° to + 0.10*. 

Related substances 

A, Examine by thin-layer chromatography (2.2,27), using a 
TLC silica gel plate R< 

Test solution Dissolve 1.00 g of the substance to be examined 
in a mixture of equal volumes of methanol R and water R and 
dilute to 10 mL with the same mixture of solvents. 

Reference solution (a) Dissolve 25 mg of ifosfamide 
impurity A CRS and 25 mg of chloroethylamme hydrochloride R 
(impurity C) ina mixture of equal volumes of methanol R and 
water R and dilute to 100 mL with the same mixture of 
solvents. 

Reference solution (b) Dissolve 15 mg of ifosfamide 
impurity B CRS ina mixture of equal volumes of methanol R 
and water R and dilute to 100 mL with the same mixture of 
solvents. 

Reference solution (c) Dissolve 5 mg of ethanolamine R 
(impurity D), 20 mg of ifosfamide impurity A CRS and 80 mg 
of chloroethylamine hydrochloride R (impurity C) in a mixture 
of equal volumes of methanol R and water R and dilute to 
100 mL with the same mixture of solvents. 

Apply to the plate 10 |±L of each solution. Develop over a 
path of 15 cm using a mixture of 10 volumes of water R, 

15 volumes of methanol R, 25 volumes of anhydrous acetic 
add R and 50 volumes of methylene chloride R . Dry the plate 
at 115 °C for 45 min. At the bottom of a chromatographic 
tank, place an evaporating dish containing a 3,2 g/L solution 
of potassium permanganate R and add an equal volume of 
dilute hydrochloric add R, close the tank and allow to stand for 
10 min. Place die plate whilst still hot in the tank, avoiding 
contact of the stationary phase with the solution, and dose 
the tank. Leave the plate in contact with the chlorine vapour 
for 20 min. Withdraw the plate and place it in a current of 
cold air until the excess of chlorine is removed (about 
20 min) and an area of coating below the points of 
application does not give a blue colour with a drop of 
potassium iodide and starch solution R. Avoid prolonged 
exposure to cold air. Immerse the plate in a 1 g/L solution of 
tetramethylbenzidine R in alcohol R for 5 s. Allow the plate to 
dry and examine. In the chromatogram obtained with the 
test solution: any spot corresponding to impurity A or 
impurity C is not more intense than the corresponding spot 
in the chromatogram obtained with reference solution (a) 
(0.25 per cent); any spot corresponding to impurity B is not 
more intense than the corresponding spot in the 
chromatogram obtained with reference solution (b) 


(0.15 per cent); any other spot is not more intense than the 
principal spot in the chromatogram obtained with reference 
solution (b) (0.15 per cent). The test is not valid unless the 
chromatogram obtained with reference solution (c) shows 3 
clearly separated spots. 

B. Examine by thin-layer chromatography (2.2.27) } using a 
TLC silica gel plate R, 

Test solution Dissolve 0.200 g of the substance to be 
examined in a mixture of equal volumes of methanol R and 
methylene chloride R and dilute to 10 mL with the same 
mixture of solvents. 

Reference solution (a) Dissolve 5 mg of ifosfamide 
impurity E CRS and 5 mg of ifosfamide impurity F CRS in a 
mixture of equal volumes of methanol R and methylene 
chloride R and dilute to 100 mL with the same mixture of 
solvents. 

Reference solution (b) Dissolve 1 0 mg of ifosfamide 
impurity E CRS and 10 mg of ifosfamide CRS in a mixture of 
equal volumes of methanol R and methylene chloride R and 
dilute to 100 mL with the same mixture of solvents. 

Apply to the plate 5 jiL of each solution. Develop over a 
path of 15 cm using a mixture of 1 volume of methylene 
chloride R and 10 volumes of acetone R. Dry the plate at 
115 C for 45 min. Proceed as described in test A for related 
substances. Any spot corresponding to impurity E or 
impurity F in the chromatogram obtained with the test 
solution is not more intense than the corresponding spot in 
the chromatogram obtained with reference solution (a) 

(0.25 per cent). The test is not valid unless the 
chromatogram obtained with reference solution (b) shouts 2 
clearly separated spots. 

Chlorides (2.4.4) 

Dilute 5 mL of solution S to 15 mL, with water R . 

The freshly prepared solution complies with the limit test for 
chlorides (100 ppm). 

Heavy metals (2.4.8) 

12 mL of solution S complies with test A for heavy metals 
(10 ppm). Prepare the reference solution using lead standard 
solution (1 ppm Pb) R. 

Water (2.5.12) 

Not more than 0,5 per cent* determined on 1.00 g by the 
semi-micro determination of water. 

ASSAY 

Examine by liquid chromatography (2.2.29). Use the solutions 
within 24 h. 

Solution A Dissolve 50.0 mg of ethyl parahydroxybenzoate R in 
25 mL of alcohol R, dilute to 100,0 mL with water R and 
mix. 

Test solution To 0,150 g of the substance to be examined add 
] 0.0 mL of solution A and dilute to 250,0 mL with water R. 
Reference solution To 15.0 mg of ifosfamide CRS add 1.0 mL 
of solution A and dilute to 25,0 mL with water R. 

The chromatography may be carried out using: 

— a stainless steel column 0.25 m long and 4.6 mm in 
internal diameter packed with octadecyhilyl silica gel for 
chromatography R (5 pm), 

— as mobile phase at a flow rate of 1,5 mL/min a mixture of 
30 volumes of acetonitrile R and 70 volumes of water R ) 

— as detector a spectrophotometer set at 1 95 nm. 

Inject 1 pL of the reference solution six times. The assay is 
not valid unless the resolution between the peaks due to 
ifosfamide and to ethyl parahydroxybenzoate is not less than 
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6,0 and the relative standard deviation of the peak area for 
ifosfamidc is at most 2.0 per cent. 

Inject 1 pL of the test solution. Calculate the percentage 
content of C 7 H 15 CI 2 N 2 O 2 P from the area of the 
corresponding peak in the chromatogram obtained and the 
declared content of ifosfamide CRS. 

STORAGE 

Store in an airtight container. 

IMPURITIES 

Specified impurities A, B, C, E> F. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5,10, 
Control of impurities in substances for pharmaceutical use): D. 

Test A for related substances 


Cl 



A. 3™((2-chloroethyl)aminoJpropyl dihydrogen phosphate. 


Cl 



A 
ho 0 


ci 


B. bisf3-[(2-chloroethyl)aminoj propyl] dihydrogen 
diphosphate, 


R 


NH a 


C, R = Cl: 2-chlGroethanaminc, 

D. R = OH: 2-aminoethanol, 

Test B for related substances 


a 



E. 3-chloro-N-(2-chloroethyl)propan-1 -amine, 



and enantiomer 


F, (i?S)-2-chlorO“3-(2-chk>roethyl)-l ,3,2-oxazaphosphinane 
2-oxide. 

--- -PtiEur 


Imatinib Mesilate 

(Ph. Bur. monograph 2736) 


* * * 

* * 

* * 

* * 

*** 



CjoHj^NySO* 589.7 220127-57J 


Action and use 

Cytotoxic. 

PhEt*^ _____ 

DEFINITION 

4- [ (4-Met by Ip ip erazin-1 -y 1) methyl] -N- [4-methyl-3- [ [4 - 
(py ridin- 3-yl }pyrimidm-2~y 1] amino] phe ny 1] be nzam id e 
m ethane s ulfon ate. 

Content 

98.0 per cent to 102,0 per cent (anhydrous substance), 

PRODUCTION 

It is considered that alkyl methanesulfonate esters are 
geno toxic and are potential impurities in imatinib mesilate. 
The manufacturing process should be developed taking into 
consideration the principles of quality risk management, 
together with considerations of the quality of starting 
materials, process capability and validation. The general 
methods 2,5.37, Methyl, ethyl and isopropyl methanesulfonate in 
ttmkamsuifomc add, 2,5.38. Methyl, ethyl and isopropyl 
methanesulfonate in active substances and 2,5,39. 

Methanesulfonyl chloride in methanesulfonk acid arc available to 
assist manufacturers. 

CHARACTERS 

Appearance 

White or almost white, slightly brownish or yellowish 
powder. 

Solubility 

Freely soluble in water, slightly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride. 

It show's polymorphism (5.9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2,24), 

Comparison imatinib mesilate CRS. 

If the spectra obtained in the solid state show differences, 
dissolve the substance to be examined and the reference 
substance separately in anhydrous ethanol /?, evaporate to 
dryness and record new spectra using the residues, 

TESTS 
Impurity F 

Liquid chromatography ( 2,2.29 ) coupled with mass 
spectrometry (2.2.43). 

Solvent mixture acetonitrile RI , toater for chromatography R 
(30:70 V/V), 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the solvent mixture and dilute to 100.0 mL with 
the solvent mixture. 

Reference solution Dissolve 2,0 mg of imatinib impurity F CRS 
in the solvent mixture and dilute to 100,0 mL with the 
solvent mixture. Dilute 1.0 mL of the solution to 200.0 mL 
with the solvent mixture. Dilute i .0 mL of this solution to 
10.0 mL with the solvent mixture. 
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Column: 

— size: l ~ 0.15 m,0 - 3.0 mm; 

— stationary phase: end-capped octadecylsilyl amorphous 
organosUica polymer for mass spectrometry R (3.5 pm); 

— temperature: 40 C C, 

Mobile phase: 

-— mobile phase A: i .26 g/L solution of ammonium formate R 
in water for chromatography R adjusted to pH 3.4-3.5 with 
anhydrous formic acid R; 

— mobile phase B\ 0.05 per cent VfV solution of anhydrous 
formic acid R in acetonitrile RI$ 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent VfV) 

(per cent VfV) 

0 ‘6 

80 

20 

6- ID 

SO * 20 

20* 80 

10 - 15 

20 

80 


NOTE: MS acquisition can be started at 3.5 min and stopped at 
6 min; during non-acquisition the eluent is directed to waste. 

Flow rate 0.5 mUmin, 

Detection Mass detector: the following settings have been 
found to be suitable and are given as examples; if the 
detector has different setting parameters, adjust the detector 
settings so as to comply with the system suitability criterion: 

— ionisation: ESI-positive; 

— detection mlz (SIM): 278.2; 

— gas temperature: 350 C; 

— drying gas flow: 12 L min; 

— nebuliser pressure: 414 kPa; 

— capillary voltage (Vcap): 3 kV. 

Injection 10 pL. 

System suitability: reference solution: 

— sigttal-to-noise ratio: minimum 20 for the principal peak; 

— repeatability: maximum relative standard deviation of 
10 per cent determined on 6 injections. 

Calculation of percentage content: 

— for impurity F, use the concentration of impurity F in the 
reference solution. 

Limit: 

— impurity F: maximum 20 ppm. 

Impurity H 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile Rl> water for chromatography R 
(30:70 ViV). 

Test solution Dissolve 75.0 mg of the substance to be 
examined in the solvent mixture and dilute to 5.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve the contents of a vial of 
imatinib impurity A CRS in 1.0 mL of the solvent mixture. 
Reference solution (b) Dissolve 60.0 mg of imatinib 
impurity H CRS in the solvent mixture and dilute to 20.0 mL 
with the solvent mixture. Dilute 1,0 mL of the solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) Dilute 5.0 mL of reference solution (b) 
to 50.0 mL with the solvent mixture. 

Reference solution (d) Dissolve 0.150 g of the substance to be 
examined in the solvent mixture, add 1.0 mL each of 
reference solutions (a) and (b) and dilute to 10.0 mL with 
the solvent mixture. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 


— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 35 °C. 

Mobile phase: 

— mobile phase A: dissolve 2.3 g of sodium octanesulfonate 
monohydrate R in 700 mL of water for chromatography R 
and add 300 mL of acetonitrile R1 and 1.2 mL of dilute 
phosphoric add R; 

— mobile phase B: dissolve 2.3 g of sodium octanesulfonate 
monohydrate R in 100 mL of water for chromatography R 
and add 900 mL of acetonitrile Rl and 1.2 mL of dilute 
phosphoric add R> 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-6 

98 

2 

6 -S 

98 *20 

2* 80 

8 - 10 

20 

SO 


Flow rate 2,3 mL mui. 

Detection Spectrophotometer at 227 nm. 

Injection 10 pL of the test solution and reference solutions (c) 
and (d). 

Identification of impurities Use the chromatogram obtained 
with reference solution (d) to identify the peaks due to 
impurities A and H. 

Relative retention With reference to imatinib (retention 
time = about 8 min): impurity A = about 0,17; 
impurity H = about 0.2. 

System suitability Reference solution (d) 1 

— resolution: minimum 1.5 between the peaks due to 
impurities A and H. 

Calculation of percentage content: 

— for impurity H, use the concentration of impurity H in 
reference solution (c). 

Limn: 

— impurity H: maximum 0.02 per cent. 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile RR water for chromatography R 
(30:70 VIV). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 50.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1,0 mL of the test solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (h) Dissolve l mg of imatinib for system 
suitability CRS (containing impurities A, B 3 C, D and J) in 
the solvent mixture and dilute to 2 mL with the solvent 
mixture. 

Reference solution (c) Dissolve 25.0 mg of 'imatinib 
mesilate CRS in the solvent mixture and dilute to 50.0 mL 
with the solvent mixture. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 35 D C. 

Mobile phase: 

— mobile phase A: dissolve 2.3 g of sodium octanesulfonate 
monohydrate R in 700 mL of water for chromatography R 
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and add 300 mL of acetonitrile R1 and 1 .2 mL of dilute 
phosphoric acid K; 

mobile phase B: dissolve 23 g of sodium octanes ulfonate 
monohydrate R in 100 mL of water for chromatography R 
and add 900 mL of acetonitrile R1 and 1.2 mL of dilute 
phosphoric add R\ 


Time 

Mobile phase A 

Mobile phut B 

(min) 

(per cent V/V) 

(per cent V/V) 

0 -16 

98 

2 

16 - 30 

98^50 

50 


Flow rate 2.3 mL/min, 

Detection Spectrophotometer at 267 run, 

Injection 10 pL of the test solution and reference solutions (a) 
and (b). 

Identification of impurities Use the chromatogram supplied 
with imatinib for system suitability CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities A, B, C, D and J. 

Relative retention With reference to imatinib (retention 
time - about II min); impurity A = about 0.2; 
impurity B — about 0 . 6 ; impurity J = about 0.9; 
impurity C — about L 2 ; impuriiy D = about 23. 

System suitability: 

resolution: minimum 3.0 between the peaks due to 
imatinib and impurity C in the chromatogram obtained 
with reference solution (b); 

— signal-to-noise ratio: minimum 45 for the principal peak in 
the chromatogram obtained with reference solution (a); 

- peak-to-valley ratio : minimum 1.3, where H p - height 
above the baseline of the peak due to impurity J and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to imatinib 
in the chromatogram obtained with reference solution (b). 
Calculation of percentage contents: 

— correction factors ; multiply the peak areas of the following 
impurities by the corresponding correction factor: 
impurity A = 2.2; impurity B = 2.0; 

— for each impurity, use the concentration of imatinib in 
reference solution (a). 

Limits 

— impurity C: maximum 03 per cent; 

— impurity D: maximum 0.2 per cent; 

— impurities A , B: for each impurity, maximum 
0.15 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— total : maximum 0.8 per cent; 

— reporting threshold: 0,05 per cent. 

Water (2.5.12) 

Maximum l .0 per cent, determined on 1.00 g. 

Sulfated ash ( 2 . 4 * 14 ) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (c). 

Calculate the percentage content of C 30 H 35 N 7 SO 4 taking 
into account the assigned content of imatinib mesilate CRS. 

IMPURITIES 

Specified impurities A t B t C, D* F, H 


Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5JO, 
Control of impurities in substances for pharmaceutical use): J. 


O 



A, (2f0-3*(dimethy]amino)-l -(pyridin-3-yl)prop-2-en -1 -one, 



B. N- (3-carbamimi da mido-4-methy Iphe ny I) -4- 
((4-methylpiperazin-1 -yl)m ethyl] benzamide. 



C. N- [4- methyl- 3-1 [4-(pyridin-3-yI) pyrimidin-2- 

yl] amino] phenyl] ^Hpiperazin -1 -ylmethyl)benzamide 
{desme thvli m atinib), 



D. 1 -methyl-1,4-bis[4-[[4-methyl-3-J[4-(pyridin-3- 
yl)pyrimidin- 2 - 

yl] amino] phenyl] carbamoyl ] benzyl Jpiperazin -1 -ium 
(imatinib dimer), 



F. 4-methyl-/V 3 - [4-(pyridin3tyl)pyrimidin-2*yl)benzene-1,3- 
diamine, 
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o 



H, l-(pyridin-3-y])cthan-l-one, 



J. 4- [ (4-methyl-4-oxido pip erazin-1 -y 1) methyl] [4-m e thy 1- 

3- [ [4- (py ri di n-3-yl)pyrim idin- 2 - 
yl] am ino] phenyl] benz am ide, 

------ PhEur 


Imipenem Monohydrate 

Imipenem 

(Ph. Bur. monograph 1226) 



C 12 H i7 Nj0 4 S ) H 2 0 3174 74431-23-5 

Action and use 

Carbapenem antibacterial. 

Ph Fur ___ ____ 

DEFINITION 

1 - Hydroxy ethyl] -3-[[2- 
I(iminomethyl)amino] ethyl] sulfanyl] -7-oxo-1 - 
azabicydo [ 3 - 2,0 ] h cp t- 2-ene- 2 -carb oxylie aci d monohydrate. 
Semi-synthetic product derived from a fermentation product 
or obtained by any other means. 

Content 

98.0 per cent to 102 0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white or pale yellow powder, slightly 
hygroscopic. 

Solubility' 

Slightly soluble in water and in methanol. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2,2,24). 

Comparison imipenem CBS. 

TESTS 

Appearance of solution 

The solution is not more opalescent than reference 
suspension II (2,2.1) and not more intensely coloured than 
intensity 6 of the range of die reference solutions of die most 
appropriate colour (2.2.2, Method IT), 

Dissolve 0.500 g in phosphate buffer solution pH 7,0 R3 and 
dilute to 50 mL with the same solution. 

pH (2.2.3) 

4.5 to 7.5. 


Dissolve 0,500 g in carbon dioxide-free water R and dilute to 
100.0 mL with the same solvent. 

Specific optical rotation (2.2.7) 

+ 90 to + 95 (anhydrous substance), measured at 25 X. 
Prepare the solutions immediately before use. 

Dissolve 0.125 g in phosphate buffer solution pH 7,0 R3 and 
dilute to 25,0 mL with the same solution. 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before use. 

Buffer solution A Dissolve 0.32 g of anhydrous sodium 
dihydrogen phosphate R and 1.04 g of anhydrous disodium 
hydrogen phosphate R in 900 mL of tv a ter R. Adjust to pH 7.3 
with dilute phosphoric acid R and dilute to 1000 mL w r idi 
water R . 

Buffer solution B Dissolve 0.11 g of anhydrous disodium 
hydrogen phosphate R in 900 mL of water R, Adjust to pH 6,8 
with dilute phosphoric acid R and dilute to 1000 mL with 
water R , 

Solvent mixture acetonitrile /?, buffer solution B 
(0.7:99.3 V/V), 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. , 

Reference solution (a) Dissolve 25,0 mg of imipenem CRS in 
the solvent mixture and dilute to 25.0 mL with the solvent 
mixture. 

Reference solution (b) Dilute L0 mL of the test solution to 
100.0 mL with the solvent mixture. 

Reference solution (c) Dissolve 5 mg of the substance to be 
examined in 8 mL of a mixture of 1 volume of dilute sulfuric 
acid R and 200 volumes of water R. After 5 min, add 10 mg 
of sodium carbonate R and dilute to 10,0 mL with zvater R , 
Column: 

— size: l — 0.15 m 5 0 - 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (3 pm); 

— temperature: 30 C. 

Mobile phase: 

— mobile phase A: acetonitrile Rf buffer solution A 
(0.7:99.3 V/V); 

mobile phase B\ acetonitrile Rf buffer solution A 
(25:75 V/V); 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 9 

LOO 

0 

9 24 

100-68 

0-32 

24 - 24.5 

68-50 

32-50 

24,5 - 29 

50 

50 


Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 210 nm. 

Injection J 0 pL of the test solution and reference solutions (b) 
and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to the 
epimers of impurity' B. 

Relative retention With reference to imipenem (retention 
time = about 8 min): epimer I of impurity' B - about 0.33; 
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epimer II of impurity B = about 0,35; 
impurity A = about 0.8. 

System miiahiHiy: reference solution (c); 

— peak-io-vaHey ratio: minimum 2.0, where H p = height 
above the baseline of the peak due to epimer I of 
impurity B and H v - height above the baseline of the 
lowest point of the curve separating this peak from the 
peak due to epimer II of impurity B. 

Calculation of percentage contents : 

for impurity A* multiply die peak area by die correction 
factor 2.4; 

for each impurity, use the concentration of imipenem in 
reference solution (b). 

Limits: 

— impurity A : maximum 1.0 per cent; 

— impurity B: for each epimer* maximum 0,3 per cent; 

— unspecified impurities: for each impurity, maximum 
0.10 per cent; 

— toted: maximum l *5 per cent; 

— reporting threshold: 0.05 per cent. 

Water (2.5.12) 

5.0 per cent to 8,0 per cent, determined on 0,100 g. Use an 
iodosulfurous reagent containing imidazole instead of 
pyridine and a clean container for each determination. 

Sul fated ash (2.4.14) 

Maximum 0,2 per cent, determined on 1,0 g. 

Bacterial endotoxins (2.6.14) 

Less than 0,17 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins, 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C^HnN^O^S taking 
into account the assigned content of imipenem CHS , 

STORAGE 

In an airtight container, at a temperature of 2 C to 8 C. 

If the substance is sterile, store in a sterile, airtight, tamper¬ 
proof container. 

IMPURITIES 

Specified impurities A, B 


C0 2 h 



A. C5/f J 65)-3-[(2-aminoethyl)$ulfanyll-6-[(R)-l- 
hy dr oxy ethyl]-7-oxo-1 -azabicydo [3*2.0] hep t-2-ene- 
2-carboxylic arid (thicnamycin). 



B. C2J?,4R5)-2-[(lS,2/?)-l-carboxy-2-hydroxypropyl]-4-[[2- 
[ (iminomethy 1 )a mino ] ethyl ] sul fany 1J -3,4-di hy d ro-2//-pyrr ole- 
5-carboxylie acid (imipenemoic acid). 


Imipramine Hydrochloride 

(Ph. Bur. monograph 0029} 


,HCl 


QgH^ClNa 316,9 113-524) 

Action and use 

Monoamine reuptakc inhibitor; tricyclic antidepressant. 

Preparation 

Imipramine Tablets 

PhEut _ 

DEFINITION 

3-( 1 0 ,11 -Dihydro- 5H- dibenzo[/^/] azepin-5-yl)-A^iV- 
dimethylpropan-l -amine hydrochloride. 

Content 

98,5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or slightly yellow, crystalline powder. 

Solubility 

Freely soluble in water and in ethanol (96 per cent), 

IDENTIFICATION 

First identification B f D 
Second identification A, C, D 

A. Melting point (2.2.14): 170 C to 174 C C. 

B, Infrared absorption spectrophotometry (2.2.24). 
Comparison imipramine hydrochloride CRS. 

C, Dissolve about 5 mg in 2 mL of nitric acid R. An intense 
blue colour develops, 

D. About 20 mg gives reaction (a) of chlorides (2.5.1). 

TESTS 
Solution S 

To 3,0 g add 20 mL of carbon dioxide-free water R, dissolve 
rapidly by shaking and triturating with a glass rod and dilute 
to 30 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1), Immediately after preparation, 
dilute solution S with an equal volume of water R , This 
solution is not more intensely coloured than reference 
solution BY 6 (2.2.2, Method II). 

pH (2.2.5) 

3.6 to 5.0 for solution S, measured immediately after 
preparation. 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 50,0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 5.0 mg of imipramine for system 
suitability CRS (containing impurity B) in the mobile phase 
and dilute to 5,0 mL with the mobile phase. 
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Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase. Dilute 1 .G mL of this 
solution to 10,0 mL with the mobile phase. 

Column: 

— size: l = 0,15 m, 0 = 4.6 mm; 

— stationary phase: end-capped polar-embedded oaadecylsilyl 
amorphous organosilka polymer R (5 pm); 

— temperature: 40 C. 

Mobile phase Mix 40 volumes of acetonitrile RI with 
60 volumes of a 5.2 g/L solution of dipvtasshtm hydrogen 
phosphate R previously adjusted to pH 7.0 with phosphoric 
acid R, 

Flow rate 1.0 mlVmin. 

Detection Spectrophotometer at 220 nm. 

Injection 1 0 pL, 

Run time 23 times the retention time of imipramine. 

Relative mention With reference to imipramine (retention 
time = about 7 min): impurity B = about 0.7. 

System suitability, reference solution (a): 

— resolution: minimum 5.0 between the peaks due to 
impurity B and imipramine. 

Limits: 

— impurity &: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (a) ( 0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the peak due io imipramine in the chromatogram 
obtained with reference solution (b) ( 0.10 per cent); 

— total : not more than 3 times the area of the peak due to 
imipramine in the chromatogram obtained with reference 
solution (b) (0,3 per cent); 

— disregard limit: 0.5 times the area of the peak due to 
imipramine in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Heavy metals (2.4.8) 

Maximum 20 ppm. 

Solvent water R. 

0.500 g complies with test H. Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 "C, 

Sulfatcd ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,250 g in 50 mL of ethanol (96 per cent) R and add 
5.0 mL of 0.01 M hydrochloric acid. Carry out a 
potentiometric titration (2 2 . 20 ), using 0.1 Af sodium 
hydroxide. Read the volume added between the 2 points of 
inflexion. 

1 mL of 0.1 M sodium hydroxide is equivalent to 31.69 mg of 
C,oH 25 CIN 2 , 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 


impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, C. 



ch 3 


A. 3-(I0,l l-dihydro- 5 /f-diben 2 o[if) j y)a 2 epin- 5 -yl)-A 7 - 
methylpropan- 1 -amine (desipramine), 




B. 3-(5/f'dibenzo[£ l /] azepin- 5 -yl)-AvV-dimethylpropan -1 - 
amine (depramine). 



C. 1 0-(3-(dimethylamtno)propyl] acridin-9( 10 /J)-one. 
_ Pti&r 


Indapamide 

(Ph. Eur. monograph 1108) 


ch 3 



365,8 26807-65-8 

Action and use 

Thiazidc-like diuretic. 

Preparation 

Indapamide Tablets 

PHEur _______ 

DEFINITION 

4-Ch]oro-AT-[(2/?5)-2-meihyI-2,3-dihydro-1 //-indoM-yl]-3- 
sulfamoylbenzamidc. 

Content 

98.0 per cent to 102,0 per cent (anhydrous substance), 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, soluble in ethanol 
(96 per cent). 
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IDENTIFICATION 

First identification B. 

Second identification A> C. 

A* Ultraviolet and visible absorption spectrophotometry 
(2.125). 

Test solution Dissolve 50*0 mg in ethanol (96 per cent) R and 
dilute to 100.0 ml with the same solvent. Dilute 2.0 ml of 
this solution to 100,0 mL with ethanol (96 per cent) R. 

Spearal range 220-350 nm. 

Absorption maximum At 242 nm. 

Shoulders At 279 nm and 287 nm. 

Specific absorbance at the absorption maximum 590 to 630* 

B. Infrared absorption spectrophotometry (2.2.24). 

Preparation Discs of potassium bromide R. 

Comparison indapamide CRS. 

C. Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in ethanol (96 per cent) R and dilute to 10 ml with the same 
solvent. 

Reference solution (a) Dissolve 20 mg of indapamide CRS in 
ethanol (96 per cent) R and dilute to 10 ml with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of indometacin R in 
5 ml of reference solution (a) and dilute to 10 ml with 
ethanol (96 per cent) R. 

Bate TLC silica gel GF 2 $4 plate R. 

Mobile phase glacial acetic acid /?, acetone /?, toluene R 
(1:20:79 V/V1V). 

Application 10 pL, 

Development Over a path of 15 cm. 

Drying In air . 

Detection Examine in ultraviolet light at 254 nm. 

System suitability-, reference solution (b): 

— the chromatogram shows 2 clearly separated spots. 
Residts The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

TESTS 

Optical rotation (2.2.7) 

-0*02 to + 0*02°* 

Dissolve 0.250 g in anhydrous ethanol R and dilute to 
25.0 ml with the same solvent. 

Related substances 

Liquid chromatography (2.2.29). Carry out the test protected 
from light and prepare the solutions immediately before use or 
maintain them at 4 °C. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in 7 ml of a mixture of equal volumes of 
acetonitrile R and methanol R and dilute to 20*0 mL with a 
0*2 g/L solution of sodium edetate R. 

Reference solution (a) Dissolve 3.0 mg of indapamide 
impurity B CRS in 3.5 mL of a mixture of equal volumes of 
acetonitrile R and methanol R and dilute to 10*0 mL with a 
0.2 g/L solution of sodium edetate R. To 1,0 mL of this 
solution, add 35 mL of a mixture of equal volumes of 
acetonitrile R and methanol R and dilute to 100.0 mL with a 
0.2 g/L solution of sodium edetate R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
50.0 mL with a mixture of 17*5 volumes of acetonitrile F s 


17*5 volumes of methanol R and 65 volumes of a 0.2 g/L 
solution of sodium edetate R . Dilute 1 .0 mL of this solution to 
20.0 mL with a mixture of 17.5 volumes of acetonitrile R, 

17*5 volumes of methanol R and 65 volumes of a 0.2 g/L 
solution of sodium e d e t at e R. 

Reference solution (c) Dissolve 20*0 mg of indapamide CRS in 
7 mL of a mixture of equal volumes of acetonitrile R and 
methanol R and dilute to 20*0 mL with a 0*2 g/L solution of 
sodium edetate R. 

Reference solution (d) Dissolve 25.0 mg of indapamide CRS 
and 45.0 mg of methylnitrosoinddine CRS (impurity A) in 
17*5 mL of a mixture of equal volumes of acetonitrile R and 
methanol R and dilute to 50.0 mL with a 0.2 g/L solution of 
sodium edetate R. 

Column : 

— size. I - 0*20 m, 0 = 4*6 mm; 

— stationary phase : octadeeyhilyl silica gel for chromatography R 
(5 pm); 

— temperature : 40 C. 

Mobile phase glacial acetic add R 3 acetonitrile F, methanol R> 

0.2 g/L solution of sodium edetate R 
(0*1:17*5:17*5:65 V/V/V/V). 

Flow rate 2 mUmin. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL* 

Run time 2.5 times the retention time of indapamide. 
Retention time Indapamide = about 1 1 min. 

System suitability: 

— resolution: minimum 4*0 between the peaks due to 
indapamide and impurity A in the chromatogram 
obtained w r ith reference solution (d); 

— signal-to-noisc ratio: minimum 6 for the principal peak In 
the chromatogram obtained with reference solution (b)* 

Limits: 

— impurity B: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*3 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) ( 0*10 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0*5 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0*05 per cent). 

Impurity A 

Liquid chromatography (2.2.29). Cany out the test protected 
from light. 

Test solution Dissolve 25.0 mg of the substance to be 
examined in 1 mL of acetonitrile R and dilute to 10*0 mL 
with water R. Shake for 15 min. Allow to stand at 4 C for 
l h and filter. 

Reference solution Dissolve 25.0 mg of the substance to be 
examined in 1.0 mL of a 0*125 mg/L solution of 
methylnitrosoindoline CRS (impurity A) in acetonitrile R and 
dilute to 10*0 ml with water R . Shake for 15 min. Mow to 
stand at 4 °C for 1 h and filler. 

Column: 

— size: l - 0*15 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm); 

— temperature: 30 C. 
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Mobile phase Mix 7 volumes of acetonitrile /?, 20 volumes of 
tetrahydrofuran R and 73 volumes of a 1.5 g/L solution of 
methyiannne R adjusted to pH 2,8 with phosphoric acid R. 
Flow rate 1 .4 mL/min. 

Detection Spectrophotometer at 305 nm. 

Injection 0 A mL, 

System suitability: reference solution: 

“ signal~to-noise ratio: minimum 3 for the peak due to 
impurity A appearing just before the peak due to 
indapamide; 

— peak-to-valley-ratio'. minimum 6.7, where H p - height 
above the baseline of the peak due to impurity A and 
Hi, = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
indapamide. 

Limit'. 

— impurity A: not more than the difference between the 
areas of the peaks due to impurity A in the 
chromatograms obtained with the reference solution and 
the test solution (5 ppm). 

Heavy metals (2A. 8) 

Maximum 1 D ppm. 

2,0 g complies with test C. Prepare the reference solution 
using 2 tnL of lead standard solution (10 ppm Pb) R. 

Water (2.5.1Z) 

Maximum 3.0 per cent, determined on 0,100 g, 

Sulfated ash (2,4, 14) 

Maximum 0 ,1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2,2,29) as described in the test for 
related substances with the following modifications. 

Injection The test solution and reference solution (c). 

System suitability: reference solution (c)r 

— repeatability: maximum relative standard deviation of 
L 0 per cent after 6 injections; if necessary, adjust the 
integrator parameters. 

Calculate the percentage content of Ck^HujCI^OsS from 
the declared content of mdapamide CRS. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B 



A. (2RS) -2-methyl-1 -nitreso-2,3-dihydro-1 H~ indole, 



B. 4-chl or o~N- (2-methyl-1 /f-indol~ 1 -yl ] - 3- 
sul famoy Ibenzamide, 

_-___ Ptf&r 


Indinavir Sulfate 

Indinavir Sulphate 
(Fh. Bur, monograph 2214) 



t h 2 so 4 . c*h 5 oh 


C^^OaSAHfiO 758 157810-81-6 

Action and use 

Protease inhibitor; antiviral (HIV). 

PhEur. _ 

DEFINITION 

(2S) -1 - [(25,4/?) -4-Ben zy l- 2-hy droxy-5 - f( (l S, 2 K) -2 -hydroxy- 
2*3-dihydro- 1 /4-in den- 1 -yl] amino] -5-oxopentyl]-iY-( 1,1 - 
dime thy le chyl) -4- (pyridin- 3-y lmethy l) piperarine-2- 
carboxamidc sulfate ethanolate. 

Content 

98.0 per cent to 102.0 per cent (anhydrous and ethanol-free 
substance). 

PRODUCTION 

A test for enantiomeric purity is carried out unless it has 
been demonstrated that the manufacturing process is 
enanuoselective for the substance. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Freely soluble in water, soluble in methanol, practically 
insoluble in heptane, 

IDENTIFICATION 

A, Specific optical rotation (2,2,7): + 122 to + 129 
(anhydrous and ethanol-free substance), determined at 
365 nm and at 25 *C. 

Dissolve 0,500 g in water R and dilute to 50.0 mL with the 
same solvent. 

B. Infrared absorption spectrophotometry (2,2.24). 

Comparison Ph. Bur. reference spectrum of indinavir sulfate. 

C, It gives reaction (a) of sulfates ( 2 , 2 ,/). 

D. Ethanol (see Tests). 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solution A Thoroughly mix equal volumes of mobile phase A 
and acetonitrile RI. 

Test solution Dissolve 50.0 mg of the substance to be 
examined in solution A and dilute to 100,0 mL with the 
same solution. 

Reference solutio n (a) Dissolve 4 mg of indinavir for system 
suitability CRS (containing impurities B, C and E) in 
solution A and dilute to 10 mL with the same solution. 
Reference solution (b) Dilute 1 .0 mL of the test solution to 
100,0 mL with solution A. Dilute 1.0 mL of this solution to 
10.0 mL with solution A. 
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Reference solution (c) Dissolve 5.0 mg of cis-aminomdand R 
(impurity A) in solution A and dilute to 10.0 mL with the 
same solution. Dilute 1,0 mL of the solution to 100.0 mL 
with solution A, Dilute L0 mL of this solution to 10.0 mL 
with solution A* 

Reference solution (d) To 30 mg of the substance to be 
examined add 0.25 mL of 2 M hydrochloric acid R and allow 
to stand at room temperature for 1 h. Dilute to 100 mL with 
a mixture of 2 volumes of acetonitrile R1 and 3 volumes of 
mobile phase A and mix (in situ degradation to obtain 
impurity D). 

Column; 

— size: l - 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecykilyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A: solution containing 0.27 g/L of potassium 
dihydwgen phosphate R and L4G g/L of dipotassium 
hydrogen phosphate R; filter and degas; 

— mobile phase B: acetonitrile R !; 


Time 

(min) 

Mobile phaic A 
(per cent V/V) 

Mobile phase B 

(per cent V7V> 

0-5 

SO 

20 

5-40 

80 * 30 

20 *70 

40-45 

30 

70 

45-47 

30*80 

70* 20 

47 - 52 

so 

20 


Flow rate 1.0 mL/min, 

Detection Spectrophotometer at 220 nm. 

Injection 20 pL, 

Identification of impurities Use the chromatogram supplied 
with indinavir for system suitability CRS and the 
chromatogram obtained with reference solution (a) to 
identify the peaks due to impurities B, C and E; use the 
chromatogram obtained with reference solution (d) to 
identify the peak due lq impurity D. 

Relative retention With reference to indinavir (retention 
time = about 25 min): impurity A - about 0.2; 
impurity B = about 0.8; impurity C - about 0.98; 
impurity D = about LI; impurity E = about 1.3. 

System suitability: reference solution (a): 

— resolution: minimum 1.8 between the peaks due to 
impurity C and indinavir. 

Limits: 

— common factor, for the calculation of content, multiply the 
peak area of impurity D by 1.8; 

— impurity A; not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.1 per cent); 

— impunty D: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent); 

— impurities B, C f E\ for each impuriry, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent); 

— unspecified impurities', for each impurity, not more than 
0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0.05 per cent); 


— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limir. 0.3 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.03 per cent). 

Ethanol 

Gas chromatography (2.2.28). 

Internal standard solution Dilute 1.0 mL of propanol R to 
200.0 mL with water R. 

Test solution Dissolve 0.400 g of the substance to be 
examined in 50.0 mL of water R y add 8.0 mL of the internal 
standard solution and dilute to 100.0 mL with water R, 
Reference solution Dilute 1.0 mL of anhydrous ethanol R to 
200.0 mL. Dilute 2.0 mL of this solution and 2.0 mL of the 
internal standard solution to 25.0 mL with water R. 

Column : 

— material: fused silica; 

— size l = 30 m, 0 = 0.53 mm; 

— stationary phase: maavgol 20 000 R (film thickness 
L0 pm). 

Carrier gas helium for chromatography R. 

Fbw rate 10 mL/min. 

Split ratio 1:10. 

Temperature: 

— column: 35 C; 

— injection pom 140 C; 

— detector. 220 a C. 

Detection Flame ionisation. 

Injection 1,0 pL. 

System suitability, reference solution: 

— retention time: ethanol - 2 min to 4 min; 

— resolution: minimum 5.0 between the peaks due to ethanol 
and propanol. 

Calculate the percentage content of ethanol taking the 
density (2.2.5) to be 0.790 g/mL. 

Limit: 

— ethanol: 5,0 per cent to 8.0 per cent m/m. 

Heavy metals ( 2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Water (25,72) 

Maximum 1,5 per cent, determined on 0,500 g. 

Sul fated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Liquid chromatography (2.2.29). 

Solution B Add 20 mL of dibutylammomwn phosphate for im¬ 
pairing R to 1000 mL of zvater R. Adjust to pH 6,5 with 1 At 
sodutm hydroxide. 

Test solution Dissolve 60.0 mg of the substance to be 
examined in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution Dissolve 50.0 mg of indinavir CRS in the 
mobile phase and dilute to 100,0 mL with die mobile phase. 
Column: 

— sizer. I - 0.25 m, 0 = 4.6 mm; 






I-1246 Indometacin 


2017 


— Stationary phase: base-deactivated octylsiiyl silica gel for 
chromatography R (5 pm); 

— temperature* 40 *C. 

Mobile phase acetonitrile /?, solution B (45:55 V!V). 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 260 nm. 

Injection 10 pL. 

Run time Twice the retention time of indinavir* 

Retention time Indinavir = about 10 min* 

Calculate the percentage content of using the 

declared content of indinavir CRS and multiplying by a 
correction factor of 1.1598* 

STORAGE 

In an airtight container! protected from light. 

IMPURITIES 

Specified impurities A, B> C, D, E 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): f\ 



A* (IS^RJ-i-amino-S^-dihydro^lH^inden-a-ol ( cu - 

aminoindanol), 



D. (3R,5S)-3-benzyl-5- [[(25}-2-[(l 3 1 - 
d imethyIcthyl) carbamoyl ] -4-{pyridin -3-y Im ethyl) piperazin-1 - 
y ]] methyl J -4,5-dihy drofuran-2 (3//)-one, 



E. ( 2 S> 1,4-bisf(25 5 4K)-i-benz>-l^hyd r oxy-5-t[( 15, 2R)-2- 
hydroxy- 2 ,3-dihydro -1 //-inden-1 -y] | ami no]- 5 -oxopcntyi J-AT- 
( 1,1 -dimethyl ethyl) pi pera^inc- 2 -carboxamide. 



F. 3-(ehloromethyl) pyridine (nicotinyi chloride). 

_ PhE* 



C* (25) -1 - [(2/f,4i?)^-benzyl-2-hydroxy-5-[ [(15,2if)*2- 
hydroxy-2,3-dihydro -1 /f-inden- I-yl]amino]-5-oxopentyl]-N- 
(1,1 -dimethylethyl)- 4 -Cpyridin* 3 - 5 dmethyl)pipera 2 ine- 2 - 
carboxamide, 


Indometacin 

(Ph> Bur. monograph 0092) 



C^H^ON0 4 357.8 53-86-1 

Action and use 

Cyclo-oxygenase inhibitor, analgesic; anti-inflammatory* 

Preparations 

Indometacin Capsules 
Indometacin Suppositories 


PhEcr ______ _____— 

DEFINITION 

[ I-(4-Chlorobenzoyl)-5-methox>'-2'mechyl* 1 H* indol-3- 
yl]acetic add. 

Content 

98.5 per cent to 100.5 per cent (dried substance). 

CHARACTERS 

Appearance 

White or yellow, crystalline powder. 



B. (25)-1 -t(25,4R)*4-benzyl-2-hydroxy-5-[ [(1 S 3 2tf)-2- 
hy droxy- 2 ,3-dihydro -1 H-inden -1 -yl] ammo]-5-oxopentyl]-Ar- 
( 1,1 -dimethylethyi)piperazine- 2 -carboxaraide s 
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Solubility 

Practically insoluble in water, sparingly soluble in ethanol 
(96 per cent). 

It shows polymorphism (5,9), 

IDENTIFICATION 

First identification A, C. 

Second identification A t B, D, E. 

A. Melting point (2.2.14): 158 C to 162 C. 

B. Ultraviolet and visible absorption spectrophotometry 
(2.2.25). 

Test solution Dissolve 25 mg in a mixture of ! volume of I M 
hydrochloric acid and 9 volumes of methanol R and dilute to 
100.0 mL with the same mixture of solvents* Dilute 10.0 mL 
of the solution to 100.0 mL with a mixture of 1 volume of 
/ M hydrochloric acid and 9 volumes of methanol R. 

Spectral range 300-350 nm. 

Absorption maximum At 318 nm. 

Specific absorbance at the absorption maximum 1 70 to 190, 

C. Infrared absorption spectrophotometry (2,2.24), without 
recry staliisation. 

Comparison indometacin CRS. 

D. Dissolve 0.1 g in 10 mL of ethanol (96 per cent) R, hearing 
slightly if necessary. To 0.1 mL of the solution add 2 mL of 
a freshly prepared mixture of 1 volume of a 250 g/L solution 
of hydroxylamine hydrochloride R and 3 volumes of dilute 
sodium hydroxide solution /?, Add 2 mL of dilute hydrochloric 
acid R and 1 mL of ferric chloride solution R2 and mix. 

A violet-pink colour develops. 

E. To 0.5 mL of the solution in ethanol (96 per cent) 
prepared in identification test D, add 0,5 mL of 
dimethylaminobemaldekyde solution R2. A precipitate is formed 
that dissolves on shaking. Heat on a water-bath. A bluish- 
green colour is produced. Continue to heat for 5 min and 
cool in iced water for 2 min. A precipitate is formed and the 
colour changes to light greyish-green. Add 3 mL of ethanol 
(96 per cent) R, 'Fhe solution is dear and violet-pink in 
colour. 

TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Solvent mixture acetonitrile R, water for chromatography R 
(50:50 F7F). 

Test solution Dissolve 25.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Reference solution (a) Dilute 1.0 mL of the lest solution to 
100.0 mL with the solvent mixture. Dilute 1.0 mL of this 
solution to 10.0 mL with the solvent mixture. 

Reference solution (b) Dissolve the contents of a vial of 
indometacin impurity mixture CRS (impurities I and J) in 
L0 mL of the solvent mixture. 

Column: 

— size: 1 - 0.15 m, 0 = 4.6 mm; 

— stationary) phase: end-capped phenylhexyhifyt silica gel far 
chromatography R (3 pm); 

— temperature: 40 "C, 

Mobile phase: 

— mobile phase A: 10 g/L solution of acetic add R; 

— mobile phase B: acetonitrile /?; 


Time 

(min) 

Mobile phase A 
(per cent V7V) 

Mobile phase B 
(per cent V/V) 

0-2 

70 

30 

2 - 11 

70*50 

30*50 

11-12 

50 

50 

12 

50*70 

5030 

12 - 21 

70 * 30 

30 * 70 

21 *27 

30 

70 


Flow rate 1.0 mLfinin, 

Detection Spectrophotometer at 254 nm. 

Injection 20 jiL, 

Identification of impurities Use the chromatogram supplied 
with indometacin impurity mixture CRS and the chromatogram 
obtained with reference solution (b) to identify the peaks due 
to impurities I and J, 

Relative retention With reference to indometacin (retention 
time = about 18 min): impurity I = about 1,3; 
impurity! " about 1.4. 

System suitability*: reference solution (b): 

— resolution : minimum t.5 between the peaks due to 
impurities I and J, 

Calculation of percentage contents: 

— for each impurity, use the concentration of indometacin 
in reference solution (a). 

Limits: 

— unspecified impurities: for each impurity, 
maximum 0.10 pa: cent; 

— total: maximum 0.3 per cent; 

— reporting threshold: 0.05 per cent. 

Heavy metals (2.4.3) 

Maximum 20 ppm, 

2,0 g complies with test C, Prepare the reference solution 
using 4 mL of lead standard solution (JO ppm Pb) R , 

Loss on drying [2.232) 

Maximum 0,5 per cents determined on l .000 g by drying in 
an oven at 105 C. 

Sulfa ted ash (2.4,14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g in 75 mL of acetone R, through which 
nitrogen R, free from carbon dioxide, has been passed for 
15 min. Maintain a constant stream of nitrogen through the 
solution. Add 0.1 mL of phenolphihalein solution R . Titrate 
with 9.1 M sodium hydroxide. Cany out a blank titration, 

1 mL of 0.1 M sodium hydroxide is equivalent to 35.78 mg of 
C„H J6 aN0 4 . 

STORAGE 

Protected from light, 

IMPURITIES 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): A, B, 
C, A E, P, Gy H, ly J. 
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A. 4-chlorobenzoic acid. 


B. (5-methoxy ~2-methyl-1 //-indol-3-yl)acetic acid. 



C. 4-chl oro-JV- (4-mcthoxyphenyl)benza mide s 




H. methyl [l-(4-chlorobenzoyl)-5-methoxy-2-methyl- 
1H- in d o)-3-yl] acetate> 



L ethyl [l-C4-chlorobenzoyi)-5-mcthoxy-2-methyl-l//-mdol- 
3 -yl J acetate. 



OCHj, 


Ct 


|, 4-chl oro -N f -[ 11 - (4-chloro benzoyl)- 5-methoxy-2-m ethyl - 
1 //rindol-3-yl]acetylJ-A^(4~methoxyphenyl)benzohydrazide. 

___ meat 


D. (J-(2'Chlorobenzoyl)-5-methoxy-2-mcthyl-Iif-indol-3- 
yl] acetic add, 



Indoramin Hydrochloride 



E. [ 1 -{3-chlorobenzoyl)-5-methoxy-2-methyi-1 //-indol-3- 
yl] acetic acid* 



F. 4-chloro-AT'-(4H:h]orobenzoyl)-iV- 
(4-methoxypbe ny 1) be nzoby dra zide, 


G. [ 1 -(3j4-dichlorobenzoyl>-5*methox>^2-methyl-1 K-indol-3- 
yljacetic add, 


CnH^OMO 383.9 33124-53-7 

Action and use 

Alpha! - ad renocepror anta gonist. 

Preparation 
Indoramin Tablets 

DEFINITION 

Indoramin Hydrochloride is AM-[2-(indol-3-yl)ethyl]-4“ 
piperidylbenzamide hydrochloride. It contains not less than 
98.5% and not more than 100.5% of Ciz^sNjOjHQj 
calculated with reference to the dried substance. 

CHARACTERISTICS 

A white or almost white powder. It exhibits polymorphism. 
Slightly soluble in n?aie^ sparingly soluble in ethanol (96%); 
soluble in methanol; very slightly soluble in ether, 

IDENTIFICATION 

A* The light absorption, Appendix II B, in the range 230 to 
350 nm of a 0.0045% w/v solution in ethanol (96%) exhibits 
three maxima, at 273, 280 and 290 nm. The absorbances at 
the maxima are about 0 J6> 0.77 and 0.64, respectively. 

B. Dissolve 50 mg in 30 mL of water, make the solution 
alkaline by the addition of 5 m ammonia and shake with 
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50 mL of dichlorometham. Dry the dichloromethane layer 
with anhydrous sodium sulfate , filter and evaporate the filtrate 
to dryness using a rotary evaporator. The infrared absorption 
spectrum of the residue. Appendix II A, is concordant with 
the reference spectrum of indoramin (RS 188). 

C. Yields reaction A characteristic of chlorides. Appendix VI* 

TESTS 

Acidity 

pH of a 2% w/v suspension in water , 4-0 to 5.5* 

Appendix V L. 

Related substances 

Carry out the method for thin-layer ehromatographyj 
Appendix HI A, using a silica gel F Z54 precoated plate (Merck 
silica gel 60 F ZS4 plates are suitab!e)and a mixture of 
I volume of 18m ammonia, 20 volumes of absolute ethanol and 
79 volumes of toluene as the mobile phase. Apply separately 
to the plate 10 pL of each of three solutions of the substance 
being examined in ethanol (96%) containing (1) 1*0% w/v, 

(2) 0.0050% w/v and (3) 0*0010% w/v. After removal of the 
plate, allow it to dry in a current of warm air and examine 
under ultraviolet light (254 nm). Any secondary spot in the 
chromatogram obtained with solution (1) is not more intense 
than the spot in the chromatogram obtained with solution (2) 
(0.5%) and not more than one such spot is more intense 
than the spot in the chromatogram obtained with solution (3) 
(0.1%)* 

Loss on drying 

When dried at 100 to 105 for 4 hours* loses not more than 
0*5% of its weight. Use l g. 

Sulfa ted ash 

Not more than 0*1%, Appendix IX A. 

ASSAY 

Dissolve 0.2 g in 30 mL of anhydrous acetic acid , add 6 mL of 
acetic anhydride and 6 mL of mercury(u) acetate solution. 
Titrate with 0.1m perchloric acid VS determining the end 
point poientiometrically. Each mL of 0.1 m perchloric acid VS 
is equivalent to 38.39 mg of CsaHasNjOjHQ* 

STORAGE 

Indoramin Hydrochloride should be protected from light* 

IMPURITIES 



\^ Br 

A. 3"(2-bromoethyl)indole 



B* 2V-(1 -benzy 1-4-piperidyl)benzamide 



O 


myo-fnositol 

(Ph. Bur. monograph 1805) 


HO OH 



C*H I2 0* 180.2 87-89-8 

Action and use 

Vasodilator. 

PtiEa _________ 

DEFINITION 

Cyclohexane-1,2,3,5/4,6-hexol. 

Content 

97*0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Very soluble in water, practically insoluble in ethanol 
(96 per cent)* 

IDENTIFICATION 

A* Infrared absorption spectrophotometry (2.2.24). 
Comparison ntyo-inositd CRS * 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time and size to 
the principal peak in the chromatogram obtained with 
reference solution (a). 

TESTS 
Solution S 

Dissolve 10*0 g in distilled water R and dilute to 100.0 mL 
with the same solvent. 

Appearance of solution 

Solution S is clear (2*2./) and colourless (2.2.2, Method II). 

Conductivity (2.2.38) 

Maximum 30 pS cm -1 * 

Dissolve 10.0 g in carbon dioxide-free water R prepared from 
distilled water R, with gentle warming if necessary, and dilute 
to 50.0 mL with the same solvent* Measure the conductivity 
of the solution while gently stirring with a magnetic stirrer. 

Related substances 

Liquid chromatography (2*2*29). 

Test solution Dissolve 0.500 g of the substance to be 
examined in warn R and dilute to 10.0 mL with the same 
solvent* 

Reference solution (a) Dissolve 0*500 g of myo-inosiwl CRS in 
water R and dilute to 10.0 mL with the same solvent. 
Reference solution (b) Dilute 2*0 mL of the test solution to 
100*0 mL with water R. Dilute 5.0 mL of this solution to 
100.0 mL with water R. 

Reference solution (c) Dissolve 0.5 g of myo-inosiwl R and 
0*5 g of mannitol R in water R and dilute to 10 mL with the 
same solvent. 

Column: 

— size: 1 - 0*3 m, 0 = 7.8 mm; 


C. A r -(4-piperidyI)benzamide 
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— stationary phase: strong cation-exchange resin (calcium 
form) R (9 pm); 

— temperature: 85 X. 

Mobile phase water R. 

Flow rate 0*5 mL'min. 

Detection Refractometer maintained at a constant temperature 
(at about 30-35 X for example). 

Injection 20 pL of the test solution and reference solutions (b) 
and (c). 

Run time Twice the retention time of myoinositol 
Relative retention With reference to myoinositol (retention 
time - about 17,5 min); impurity A = about 13; 
impurity B = about 1 *4. 

System suitability: reference solution (c): 

— resolution: minimum 4 between the peaks due to myo¬ 
inositol and impurity A, 

Limits: 

— impurities A, B: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (b) {0.3 per cent); 

— unspecified impurities: for each impurity* not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.10 per cent); 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent); 

— disregard limir. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Barium 

To 10 mL of solution S add 1 mL of dilute sulfuric acid R. 
When examined immediately, and after 1 h, any opalescence 
in the solution is not more intense than that in a mixture of 
i mL of distilled water R and 10 mL of solution S. 

Lead (2.4,10) 

Maximum 0.5 ppm. 

Prepare the test solution by dissolving 20.0 g of the 
substance to be examined in 100 mL of water R y healing if 
necessary, and diluting to 200.0 mL with dilute acetic add R. 
Water (2.5.12) 

Maximum 0.5 per cent, determined on 1.00 g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with the following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of C 6 H 12 0 6 from the 
declared content of myoinositol CRS. 

IMPURITIES 

Specified impurities A, B. 



A. D-mannitolj 

OH 

HO OH 

B. propane-1,2,3-triol (glycerol), 

----_------ PhEur 


Inositol Nicotinate 



OR 


C <2 H 30 N 6 O 12 810.7 6556-11-2 

Action and use 

Vasodilator. 

Preparation 

Inositol Nicotinate Tablets 

DEFINITION 

Inositol Nicotinate is myoinositol hcxanicodnate. It contains 
not less than 98.0% and not more than 101.0% of 
C 42 H 3 oN 6 0 12j calculated with reference to the dried 
substance. 

CHARACTERISTICS 

A white or almost white powder. 

Practically insoluble in Tua&rr; practically insoluble in acetone, 
in ethanol (96%) and in ether. It dissolves in dilute mineral 
acids. 

IDENTIFICATION 

The infrared absorption spectrum. Appendix II A, is concordant 
with the reference spectrum of inositol nicotinate (RS 190), 

TESTS 

Clarity and colour of solution 

A 5.0% w/v solution in 0.5m sulfuric acid is clear , 

Appendix IV A, and not more intensely coloured than 
reference solution BY b , Appendix IV B, Method IL 

Chloride 

Dissolve 0.14 g in a sufficient quantity of 2m nitric acid and 
dilute to 16 mL with water. The resulting solution complies 
with the limit test far chlorides. Appendix VII, beginning at the 
words ‘ptmr the mixture as a single addition...’ (350 ppm). 
Free nicotinic acid 

To 1 g add 75 mL of water, shake for 15 minutes and titrate 
with 0.02m sodium hydroxide VS using phenolphthakin 
solution Rl as indicator. Not more than 0.8 mL of 
0.02m sodium hydroxide VS is required to produce the first 
pink colour. 

Related substances 

Carry out the method for thin-layer chromatography■> 

Appendix ID A, using a plate 200 mm x 200 mm in size 
and silica gel GF 2 54 as the coating substance. For the first 
development use a mixture of 90 volumes of chloroform and 
10 volumes of methanol as the mobile phase. Apply to the 
bottom right-hand comer of the plate 5 pL of solution (1) 
containing 5.0% w/v of the substance being examined in a 
mixture of 9 volumes of chloroform and 1 volume of methanol 
and develop over a path of 12 cm, After removal of the plate, 
allow it to dry in air and turn the plate through 90 in a 
clockwise direction. Apply separately to the bottom nght- 
hand comer of the plate, and to the right of the solvent front, 
5 pL of each of two solutions of the substance being 
examined in a mixture of 9 volumes of chloroform and 
I volume of methanol containing (2) 0.075% w/v and (3) 
0,050% w/v. For the second development use a mixture of 
50 volumes of ethyl acetate and 5 volumes each of glacial 
acetic acid , ethanol (96%) and water as the mobile phase. 
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After removal of the plate* allow it to dry in air and examine 
under ultraviolet light (254 nm). In die chromatogram 
obtained with solution (1) any secondary spot is not more 
intense than the spot in the chromatogram obtained with 
solution (2) (1.5%) and not more than one such spot is more 
intense than the spot in the chromatogram obtained with 
solution (3) (1%). 

Acetone 

Prepare a 0.020% v/v solution of butan-2-one (internal 
standard) in dimethylfortnamide (solution A). Carry' out the 
method for gas chromatography) Appendix III B, using the 
following solutions. Solution (I) contains 0.020% v/v of 
acetone in solution A. For solution (2) add 5 mL of 
dimethylformamide to 0.20 g of the substance being examined 
contained in a suitable vessel, stopper securely, suspend in a 
water bath until solution is complete and allow to cool. 
Prepare solution (3) in the same manner as solution (2) but 
using 5 mL of solution A in place of the dimethylformamide. 
The chromatographic procedure may be carried out using a 
glass column (1.5 m x 4 mm) packed with add-washed, 
silanised diatomaceous support coated with 10% w/w of 
polyethylene glycol 1000 and maintained at 60 . 

In the chromatogram obtained with solution (3) the ratio of 
the area of any peak corresponding to acetone to the area of 
the peak due to the internal standard is not greater than the 
corresponding ratio in the chromatogram obtained with 
solution (1). 

Loss on drying 

When dried to constant weight at 105 , loses not more than 
0.5% of its weight. Use 1 g. 

Sulfated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Carry out Method I for nan-aqueous titration , 

Appendix VHI A, using 0.2 g and t-naphtholbenzein solution 
as indicator. Each mL of 0.1 m perchloric acid VS is equivalent 
to 13.51 mg of C 4 2 H 3(> NaG| 2 . 


Insulin Aspart * * 

* * 

(Ph. Eur. monograph 2084) *** 

H-aty — II* - V*I - GJu - Gin — Cy& — Cy» - Thf — Ser — No — 

------I 10 

Cyi-Sw-Leu — Tyr — Gin— Leu —Qu— A*n — Tyr—Cyt- 

*ii L_ 

Ain—OH 

H-Phe-Var-Asn-GIn — Hil — Luti — Cy»—G(y— Sir — Hjs- 

W 

Leu - Val ~ Glu - Als — L*u — Tyr — Leu — Val — Cyi - G*y - 

10 

GhJ - Arg - Gty - Phe - Ph* — Tyr— Thr — Aep — Lyi — Thr — OH 

JO 

jg i N 45 O 79 S 5 5826 

Action and use 

Hormone; treatment of diabetes mdlitus. 

PtiBi _ 

DEFINITION 

28 e -l-A spartate insulin (human). 

Insulin aspart is a 2-cbain peptide containing 51 amino adds. 
The A-chain is composed of 21 amino adds and the B-chain 


is composed of 30 amino acids. It is identical in primary' 
structure to human insulin* except that it has aspartic acid 
instead of proline at position 28 of the B-chain. As in human 
insulin* insulin aspart contains 2 interchain disulfide bonds 
and 1 imrachain disulfide bond. 

Content 

90.0 per cent to 104.0 per cent of insulin aspart 
C^H^jNfcsOTtiSo plus A2lA$p insulin aspart* B3Asp 
insulin aspart, B3isoAsp insulin aspart and B28isoAsp insulin 
aspart (dried substance). 

By convention, for the purpose of labelling insulin aspart 
preparations, 0.0350 mg of insulin aspart is equivalent to 
1 unit. 

PRODUCTION 

Insulin aspart is produced by a method based on 
recombinant DNA (rDNA) technology' under conditions 
designed to minimise the degree of microbial contamination. 
Prior to release the following tests are carried out on each 
batch of the final bulk product, unless exemption has been 
granted by the competent authority. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Single-chain precursor 

The limit is approved by the competent authority'. Use a 
suitably sensitive method. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in ethanol (96 per cent), in methanol 
and in aqueous solutions with a pH around 5.1. In aqueous 
solutions below pH 3,5 or above pH 6.5, the solubility is 
greater than or equal to 25 mg/mL. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

B. Peptide mapping (2.2.55), 

SELECTIVE CLEAVAGE OF THE PEPTIDE BONDS 
Test solution Prepare a 2,0 mg/mL solution of the substance 
to be examined in 0.01 M hydrochloric acid and transfer 
25 pL of this solution to a dean tube. Add 100 pL of 
HEPES buffer solution pH 7.5 R and 20 pL of a I mg/mL 
solution of Staphylococcus aureus strain V8 protease s type A'17/* 
B R . Cap the tube and incubate at 25 C for 6 h. Stop the 
reaction by adding 145 pL of sulfate buffer solution pH 2.0 R. 
Reference solution Prepare at the same time and in the same 
manner as for the test solution, but using insulin aspart CRS 
instead of the substance to be examined, 

CHROMATOGRAPHIC SEPARATION 

Liquid chromatography (2.2.29). 

Column: 

— size: l = 0J0 m, 0 = 4.6 mm* 

— stationary phase: octadecylsifyl silica gel for 
chromatography R (3 pm) with a pore size of 8 nm, 

— temperature: 40 X. 

Mobile phase: 

— mobile phase A : mix 100 mL of acetonitrile for 
chromatography R> 200 mL of sulfate buffer solution 
pH 2M R and 700 mL of water R; filter and degas; 
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— mobile phase B: mix 200 mL of sulfate buffer solution 
pH 2 .0 R f 400 mL of acetonitrile far chromatography R 
and 400 mL of water R; filter and degas; 


Time 

(min) 

Mobile phase A 
(percent V/V) 

Mobile phase B 
(per cent V/V) 

0-60 

90 + 30 

10 + 70 

60 - 65 

30 + 0 

70+ 100 

65-70 

0 

too 


Fbw rate I mL/min. 

Detection Spectrophotometer at 214 nm. 

Equilibration At initial conditions for at least 15 min. Carry 
out a blank run using the above-mentioned gradient. 

Injection 50 jiL« 

System suitability: 

— the chromatograms obtained with the test solution and 
the reference solution are qualitatively similar to the 
chromatogram of insulin aspart digest supplied with 
insulin aspart C/?5, 

— in the chromatogram obtained with the reference 
solution, identify the peaks due to digest fragments 1, 
n and ID: 

symmetry factor Maximum L5, for the peaks due to 
fragments II and III, 

resolution Minimum 8.0, between the peaks due to 
fragments II and IU. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution, 

NOTE: the retention times of fragments /, // and IV arc the same 
as for human insulin . Ihe retention time of fragment III differs 
from human insulin due to substitution of praline by aspartic add 

TESTS 

Impurities with molecular masses greater than that of 
insulin aspart 

Size-exclusion chromatography (22.50): use the 
normalisation procedure. 

Test solution Prepare a solution containing 4 m^mL of the 
substance to be examined in 0,01 M hydrochloric add. 
Maintain the solution at 2-8 n C and use within 48 h. 
Resolution solution Use a solution of insulin (about 4 mg/mL), 
containing more than 0.4 per cent of high molecular mass 
proteins. An injectable insulin preparation, whether a solution 
or a suspension, that has been clarified with a sufficient 
amount of 6 M hydrochloric add R. containing the indicated 
percentage of high molecular mass proteins, or a solution 
prepared from insulin, dissolved in 0,01 M hydrochloric add 
may he used. Insulin containing the indicated percentage of 
high molecular mass proteins may be prepared by allowing 
insulin powder to stand at room temperature for about 
10 days. Maintain the solution at 2-8 C and use within 
7 days. 

Column: 

— size: / =0.3 m,0= 7.8 mm, 

— stationary phase: hydrophilic silica gel for chromatography R 
(5-10 jun) with a pore size of 12-12.5 nm, of a grade 
suitable for the separation of insulin monomer from dimer 
and polymers. 

Mobile phase Mix 15 volumes of glacial acetic add /?, 

20 volumes of acetonitrile for chromatography R and 


65 volumes of a 1.0 gfC solution of arginine R-> filter and 
degas. 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 276 nm. 

Equilibration At least 3 injections of the resolution solution; 
the column is equilibrated when repeatable results are 
obtained from 2 subsequent injections. 

Injection 100 pL. 

Run time About 35 min. 

Retention rime Insulin aspart polymers = 13-17 min; insulin 
aspart dimer = about 17.5 min; insulin aspart 
monomer - about 20 min; salts - about 22 min. 

System suitability: resolution solution: 

— peak-to-vaUey ratio : minimum 2.0, where H p - height 
above the baseline of the peak due to the dimer and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
monomer. 

Limits The sum of the areas of the peaks with a retention 
time less than dial of the principal peak is not more than 
0.5 per cent of the total area of the peaks. Disregard any 
peak with a retention time greater than that of the peak due 
to insulin aspart monomer. 

Related proteins 

Liquid chromatography {2,2.29) as described under Assay: 
use the normalisation procedure. 

Limits: 

— B28isoAsp insulin asparr. maximum L0 per cent, 

— total of the peaks disc to A22Asp insulin aspart f BSAsp insulin 
aspart and BBisoAsp insulin asparr. maximum 2.0 per cent, 

— total of other impurities : maximum 1.5 per cent. 

Loss on drying (2.2,52) 

Maximum 10.0 per cent, determined on 0.200 g by drying in 
an oven at 105 D C for 24 h. 

Sulfated ash {2A. 14) 

Maximum 6.0 per cent, determined on 0.200 g (dried 
substance). 

Bacterial endotoxins (2.6. 14) 

Less than 10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins, 

ASSAY 

liquid chromatography (2,2.29). 

Test solution Dissolve the substance to be examined in 0.01 M 
hydrochloric add to obtain a concentration of 4.0 mgrnL, 
Maintain the solution at 2-8 C and use within 24 h. 

Reference solution Dissolve the contents of a vial of insulin 
aspart CRS in 0,01 M hydrochloric add to obtain a 
concentration of 4.0 mg/mL. Maintain the solution at 2-8 C 
and use within 48 h. 

Resolution solution Use an appropriate solution with a content 
of B3Asp insulin aspart and A21 Asp insulin aspart of not less 
than I per cent. This may be achieved by storing reference 
solution at room temperature for about 1-3 days. Maintain 
the solution at 2-8 C and use within 72 h. 

Column: 

— size. I “ 0.25 m, 0 - 4 mm, 

— stationary phase: oaadecylsityl silica gel for chromatography R 
(5 pm), 

— temperature: 40 °C. 
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Mobile phase: 

— mobile phase A: dissolve 142.0 g of anhydrous sodium 
sulfate R in water R\ add 13.5 mL of phosphoric acid R and 
dilute to 5000 mL with water R; adjust to pH 3,6, if 
necessary, with strong sodium hydroxide solution R: filter 
and degas; mix 9 volumes of the solution with I volume 
of acetonitrile for chromatography R; filter and degas; 

— mobile phase B: mix equal volumes of water R and 
acetonitrile for chromatography R\ filter and degas; 


Time 

(min) 

Mobile phase A 
(per rent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 35 

58 

42 

35 - 40 

58 + 20 

42 + 80 

40 '45 

20 

80 

45 -46 

20 + S 8 

80 + 42 

46 - 60 

58 

42 


Flow rate 1 mL/min. 

Detection Spectrophotometer at 214 run. 

Injection 10 jjL. 

Relative retention With reference to insulin asp an (retention 
time = 20-24 min): B28isoAsp insulin aspan = about 0.9; 
B3Asp insulin aspart plus A21 Asp insulin asp art (generally 
coeluted) = about 13; B3isoA$p insulin aspan = about 1.5. 
System suitability: resolution solution: 

— resolution: minimum 2.0 between the peak due to insulin 
aspart and the peak due to A21A$p insulin aspart and to 
B3Asp insulin aspan. 

Calculate the content of insulin aspan C 2 5 gH38]N 6 $0 7 9Sgi 
plus B28isoAsp insulin aspan, A2lAsp insulin aspart, B3Asp 
insulin aspan and B3isoAsp insulin aspan using the areas of 
the corresponding peaks in the chromatograms obtained with 
the test solution and reference solution and the declared 
content of insulin aspan plus B28isoAsp insulin aspan, 
A21Asp insulin aspart, B3Asp insulin aspart and B3isoAsp 
insulin aspan in insulin aspan CRS. 

STORAGE 

In an airtight container, protected from light, at or below 
-18 C until released by the manufacturer. When thawed, 
insulin aspan is stored at 5 ± 3 °C and used for 
manufacturing preparations within a short period of time. 

To avoid absorption of humidity from the air during 
weighing, insulin aspan must be at room temperature before 
opening the container. 

_______ phEur 


Bovine Insulin 

(Ph. Eur. monograph 1637) 

H'Gty - He - Val - Glu - Gin - Cys - Cys - Ala — Ser - Val - 

__ ■ IQ 

[ 

Cya-Sei'Lmi-Tyr-Gln-Leu —Glu-Asn—Tyr-Cys- 

| _ 

Asn—OH 


Phe - Val - Asn - Gin — His — Leu — Cys - Gly — Ser^ Hit - 
Lou - Val - Glu - Ala -Leu — Tyr—Leu — Val — Cys—Gly - 
GUj - Ary - Gly - Phe - Fhe - Tyr—Thr — Pm — Lys — Ala — OH 

C 2 54H 3 nN^0 7S S, 5734 

Action and use 

Hormone; treatment of diabetes mellitus. 

Preparation 

Insulin Preparations 

PhEcr _____ 

DEFINITION 

Bovine insulin is the natural antidiabetic principle obtained 
from beef pancreas and purified. 

Content 

— sum of bovine insulin (C 2 sMm^ 6 sOj$SfJ and All 
desamido bovine insulin: 93.0 per cent to 105.0 per cent 
(dried subtance). 

By convention, for the purpose of labelling insulin 
preparations, 0.0342 mg of bovine insulin is equivalent to 
1 IU of insulin. 

PRODUCTION 

The animals from which bovine insulin is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in ethanol It dissolves in 
dilute mineral acids and with decomposition in dilute 
solutions of alkali hydroxides. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that of the principal peak in the chromatogram obtained with 
reference solution (e). 

B. Peptide mapping. 

Test solution Prepare a 2.0 mg/mL solution of the substance 
to be examined in 0. 0/ M hydrochloric acid and transfer 
500 jiL of this solution to a clean tube. Add 2.0 mL of 
HEPES buffer solution pH 7.5 R and 400 pL of a I mg'mL 
solution of Staphylococcus aureus strain V8 protease, type XVII- 
B R. Cap the cube and incubate at 25 C for 6 h. Stop the 
reaction by adding 2.9 mL of sulfate buffer solution pH 2.0 R . 
Referettce solution Prepare at the same time and in the same 
manner as for the test solution but using bovine insulin CRS 
instead of the substance to be examined. 

Examine the digests by liquid chromatography (2.2.29). 
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Column: 

— dzer, i = 0.10 m, 0 = 4,6 mm; 

— sumonary phase: octadecylsilyl silica gel for 
chromatography R (3 |iin); 

— temperature: 40 "C. 

Mobile phase: 

— mobile phase A: mix 100 mL of acetonitrile for 
chromatography R, 700 mL of water R and 200 mL of 
sulfate buffer solution pH 2.0 R ; filter and degas; 

— mobile phase B: mix 400 mL of acetonitrile for 
chromatography R, 400 mL of water R and 200 mL of 
sulfate buffer solution pH 2.0 R; filter and degas; 


Time 

Mobile phase A 

Mobile phase R 

(min) 

(per cent V/V) 

(percent V/V) 

0 * 60 

90 ■* 30 

1070 

60-65 

30->0 

70 * LOO 

65 - 70 

0 

100 


Flow rate 1 mL/min. 

Detection Spectrophotometer at 214 nm. 

Equilibration At initial conditions for at least 15 min. Cany 
out a blank run using the above-mentioned gradient. 

Injection 50 pL. 

System suitability The chromatograms obtained with the test 
solution and the reference solution are qualitatively similar to 
the chromatogram of bovine insulin digest supplied with 
bovine insulin CRS. In the chromatogram obtained with the 
reference solution identify the peaks due to digest fragments 
I, 11 and III. The symmetry factor of the peaks due to 
fragments II and III is not greater than L5, and the 
resolution between the 2 peaks is at least 1.9. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

NOTE: Tlte retention time of fragment I is the same for porcine 
insulin and for human insulin. The retention times of fragments II 
and I V are the same for all insulins. The retention time of 
fragment III is the same for bovine insulin and for porcine insulin. 

TESTS 

Impurities with molecular masses greater than that of 
insulin 

Size-exclusion chromatography ( 2.2,30) Use the 
normalisation procedure. Maintain the solutions at 2-10 C and 
use within 7 days. If an automatic injector is used, maintain the 
temperature at 2-10 C. 

Test solution Dissolve 4 mg of the substance to be examined 
in L0 mL of 0.01 M hydrochloric acid . 

Resolution solution Use a solution of insulin (approximately 
4 mg/mL), containing more than 0.4 per cent of high 
molecular mass proteins. An injectable insulin preparation, 
whether a solution or a suspension, that has been clarified 
with a sufficient amount of 6 Af hydrochloric add R, 
containing the indicated percentage of high molecular mass 
proteins, or a solution prepared from insulin, dissolved in 
0,01 Af hydrochloric add , may be used. Insulin containing the 
indicated percentage of high molecular mass proteins may be 
prepared by allowing insulin powder to stand at room 
temperature for about 10 days. 

Column: 

— size : J = 0.3 m, 0 = at least 7.5 mm; 


— stationary) phase: hydrophilic silica gel for chromatography R 
(5-10 pm), of a grade suitable for the separation of 
insulin monomer from dimer and polymers. 

Mobile phase Mix of 15 volumes of glacial acetic add R, 

20 volumes of acetonitrile R and G5 volumes of a 1.0 g/L 
solution of arginine R> filter and degas. 

Flow rate 0.5 mL/min. 

Detection Spectrophotometer at 276 nm* 

Equilibration Before using a new column for chromatographic 
analysis, equilibrate by repeated injections of an insulin 
solution containing high molecular mass proteins* This can 
be done by at least 3 injections of the resolution solution. 
The column is equilibrated when repeatable results are 
obtained from 2 subsequent injections. 

Injection 100 pL, 

Run time About 35 min. 

Retention times Polymeric insulin complexes =13 min to 
17 min; covalent insulin dimer = about 17.5 min; insulin 
monomer = about 20 min; salts = about 22 min. 

System suitability Resolution solution: 

— peak-to-valky ratio : minimum 2,0, where H p - height 
above the baseline of the peak due to the dimer and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
monomer. 

Limits The sum of the areas of any peaks with a retention 
time less than that of the principal peak is not greater than 
1.0 per cent of the total area of the peaks; disregard any peak 
with a retention time greater than that of the insulin peak* 

Related proteins 

Liquid chromatography (2.2.29) as described under Assay, 
following the elution conditions as described in the table 
below. 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-30 

42 

58 

30 - 44 

42 11 


44-50 

It 

89 


Maintain the solutions at 2-JO C and use within 24 h Perform 
a system suitability test (resolution, linearity) as described 
under Assay. If necessary, the relative proportions of the 
mobile phases may be adjusted to ensure complete elution of 
A2I desamido pordne insulin before commencement of the 
gradient. The profile of the gradient may also be adjusted to 
ensure complete elution of all insulin related impurities. 

Inject 20 pL of reference solution (c) and 20 pL of the test 
solution. If necessary, adjust the injection volume to between 
10 pL and 20 pL in accordance with the results obtained in 
the test for linearity as described under Assay. Record the 
chromatograms for approximately 50 min. In the 
chromatogram obtained with reference solution (c), A21 
desamido bovine insulin appears as a small peak after the 
prindpal peak and has a relative retention of about 1.3 with 
reference to the principal peak. In the chromatogram 
obtained with the test solution, the area of the peak due to 
A2I desamido bovine insulin is not greater than 3.0 per cent 
of the total area of the peaks; the sum of the areas of all the 
peaks, apart from those due to bovine insulin and A21 
desamido bovine insulin, is not greater than 3.0 per cent of 
the total area of the peaks. 
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Bovine pro insulin-like immune re activity (PLI) 

Maximum 10 ppm (dried substance). 

Use a suitably sensitive immunochemical method (2. 7.1) 
such as radio-immunoassay, using the International 
Reference Reagent for bovine proins ul in to calibrate the 
method* 

Zinc 

Maximum 1.0 per cent (dried substance). 

Atomic absorption spectrometry {2*2.23, Method I). 

Test solution Dissolve 50.0 mg of the substance to be 
examined in 0*01 M hydrochloric add and dilute to 25.0 mL 
with the same acid. Dilute if necessary to a suitable 
concentration (for example, 0.4 pg to l .6 jig of Zn per 
millilitre) with 0*01 M hydrochloric acid. 

Reference solutions Use solutions containing 0.40 pg, 0.80 pg, 
1.00 pg, 1.20 pg and 1.60 pg of Zn per millilitre* freshly 
prepared by diluting zinc standard solution (5 mgfmL Zn) R 
with 0.01 M hydrochloric add. 

Source Zinc hollow-cathode lamp. 

Wavelength 213.9 nm. 

Flame Air-acetylene flame of suitable composition (for 
example, 11 L of air and 2 L of acetylene per minute). 

Loss on drying ( 2.2.32) 

Maximum 10.0 per cent, determined on 0*200 g by drying in 
an oven at 105 ~C for 24 h. 

Sujfated ash (2*4* 14) 

Maximum 2.5 per cent (dried substance), determined on 

0.200 g. 

Bacterial endotoxins (2,6.14) 

Less than 10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2,2.29)* 

Test solution Dissolve a suitable amount of the substance to 
be examined in 0,01 M hydrochloric add to obtain a 
concentration of 4.0 mgtinL. 

Reference solution (a) Dissolve the contents of a vial of human 
insulin CRS in 0*01 M hydrochloric add to obtain a 
concentration of 4.0 mg'mL. 

Reference solution (b) Dissolve the contents of a vial of insulin 
porcine for system suitability CRS in 0.01 M hydrochloric add to 
obtain a concentration of 4 mg/mL. 

Reference solution (c) Dissolve the contents of a vial of bozhne 
insulin CRS in 0*01 M hydrochloric add to obtain a 
concentration of 4.0 mg'mL. 

Reference sohmon (d) Dilute 1.0 mL of reference solution (c) 
to 10,0 mL with 0.01 M hydrochloric add* 

Resolution solution Mix L 0 mL of reference solution (a) and 
1.0 mL of reference solution (b). 

Maintain the solutions at 2-10 C and use within 48 h. If an 
automatic injector is used, maintain the temperature at 
2-10 *C. 

Column: 

— size: l = 0.25 m, 0 = 4*6 mm; 

— stationary phase: octadecyhilyl silica gel for chromatography R 

(5 Pm); 

— temperature: 40 C. 

Mobile phase Mix 42 volumes of mobile phase A and 
58 volumes of mobile phase B, adjusting the composition of 
the mixture if necessary. 


Prepare and maintain the following solutions at a 
temperature of at least 20 C: 

— mobile phase A: dissolve 28.4 g of anhydrous sodium 
sulfate R in water R and dilute to 1000 mL with the same 
solvent; add 2.7 mL of phosphoric add R; adjust to 

pH 2.3, if necessary, with ethanoiamine R ; filter and degas; 

— mobile phase B: mix 550 mL of mobile phase A with 
450 mL of acetonitrile R. Warm the solution to a 
temperature of at least 20 C in order to avoid 
precipitation (mixing of mobile phase A with acetonitrile 
is endothermic); filter and degas. 

Flow rate 1 mIAnin. 

Detection Spectrophotometer at 214 nm. 

System suitability: 

— mohman: inject 20 pL of the resolution solution and 
20 pL of reference solution (b). Record the 
chromatogram of the resolution solution until the peak 
corresponding to the principal peak in the chromatogram 
obtained with reference solution (b) is clearly visible* 

In the chromatogram obtained with the resolution 
solution, identify the peaks due to porcine insulin and 
human insulin. The test is not valid unless the resolution 
between the peaks due to human insulin and porcine 
insulin is at least 1 . 2 * If necessary, adjust the 
concentration of acetonitrile in the mobile phase until this 
resolution is achieved; 

— timothy: inject 20 pL each of reference solutions (c) and 
(d). The test is not valid unless the area of the principal 
peak in the chromatogram obtained with reference 
solution (c) is 10 + 0.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (d)* If this test fails, adjust the injection volume 
to between 10 pL and 20 pL, in order that the responses 
are within die linearity range of the detector. 

Injection 20 pL of the test solution. 

Calculate the content of bovine insulin C 254 H 377 N 65 O 75 S 6 
plus A 21 desamido bovine insulin from the area of the 
principal peak and the area of the peak due to A2 1 desamido 
bovine insulin in the chromatograms obtained with the test 
solution and reference solution (c) and the declared content 
of bovine insulin plus A21 desamido bovine insulin in bovine 
insulin CRS. 

STORAGE 

In an airtight container, protected from light, at -20 C C until 
released by the manufacturer* When thawed, insulin may be 
stored at 5 ± 3 C and used for manufacturing preparations 
within a short period of time. To avoid absorption of 
humidity from die air during weighing* the insulin must be at 
room temperature. 

__ _ PtiEur 
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Insulin Glargine 

(Fir Bur. monograph 2571} 


H-GlyHle—Val-Glu - Gin - Cya—Cy$-Thr —$er — Ita — 

1-—- J 10 

Cy&- Ser - Leu - Tyr - Gin—Leu — Glu — Asn — Tyr -Cys- 

Gly-OH 

H-Pho'V^-Asn-Gln-HiS"Leu'Cys-Gly”Ser-His- 
Leu - VaJ- Glu- Ala - Leu -Tyr —Leu - VaJ—C^s-GJy- 
Glu - Arg -Gly - Fh© - Phe - Tyr—Thr - Pro — Lys - Thr - 
Arg - Arg — OH 

024,71^40^7 jOt&Sj, 6063 

PtiiUF ____ _ 

DEFINITION 

21 A -Gly cine-3 0 B a-i*-arginine-3 0 E b-L-arg»nin e-ins u Lin 
(human). 

Insulin glargine is a 2-chain peptide containing 53 amino 
acids. The A-chain is composed of 21 amino adds and the 
B-chain is composed of 32 amino acids. It is identical in 
primary structure to human insulin, only differing in amino 
acid sequence at position 21 in the A-chain and at the 
C-terminat end of the B-chain where it contains 2 additional 
amino adds. Human insulin is Asn(A21), whereas insulin 
glargine is Gly(A21), Arg(B31), Arg(B32). As in human 
insulin, insulin glargine contains 2 interchain disulfide bonds 
and I intrachain disulfide bond. 

Content 

94.0 per cent to 105.0 per cent (anhydrous substance). 

By convention, for the purpose of labelling insulin glargine 
preparations, 0.0364 mg of insulin glargine is equivalent to 
1 unit. 

PRODUCTION 

Insulin glargine is produced by a method based on 
recombinant DNA (rDNA) technology under conditions 
designed to minimise the degree of microbial contamination. 
Prior to release t the following tests are carried out on each hatch of 
the final bulk product, unless exemption has been grained by the 
competent authority. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Single-chain precursor 

The limit is approved by the competent authority* Use a 
suitably sensitive method. 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Practically insoluble in water and in anhydrous ethanol, 
soluble in dilute mineral acids. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

B. Peptide mapping (2.2,55). 


SELECTIVE CLEA VAGE OF THE PEPTIDE BONDS 
Test solution Prepare a 10.0 mg/mL solution of the substance 
to be examined in a 1 g/L solution of hydrochloric acid R and 
transfer 5 pL of the solution to a clean tube* Add 1.0 mL of 
1 M tris-hydrochloride buffer solution pH 7.5 R and 100 pL of a 
20 U/mL solution of Staphylococcus aureus strain V8 protease, 
type XVIl-B Rin 1 At ms-hydrochloride buffer solution 
pH 7.5 R. Mix and incubate at 45 C for about 2 h. Stop the 
reaction by adding 2 pL of phosphoric add R . 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using insulin glargine CRS 
instead of the substance to be examined* 

CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2.2.29). 

Buffer solution Dissolve 1L6 g of phosphoric add R and 42.1 g 
of sodhtm perchlorate R in 1600 mL of water for 
chromatography /?, adjust to pH 2.3 with triethylamine R and 
dilute to 2000 mL with water for chromatography R. 

Column: 

“ size: 1 = 0.125 m, 0 = 3.0 mm; 

— stationary phase: spherical end-capped ociadecylsilyl silica 
gd for chromatography R (4 pm); 

—- temperature: 35 °C. 

Mobile phase: 

— mobile phase A: acetonitrile for chromatography R y buffer 
solution (7:93 V1V)\ 

— mobile phase B: buffer solution, acetonitrile for 
chromatography R (43:57 VfV); 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent VfV) 

0 - 30 

90 20 

10 4 80 

10 * 35 

20 

80 


Flow rare 0*6 mL/min. 

Detection Spectrophotometer at 214 nm. 

Equilibration At initial conditions for at least 15 min. 

Injection 50 ^L* 

Retention time Insulin glargine fragment I = about 22 min* 
System suitability: 

— the chromatograms obtained with the test solution and 
the reference solution are qualitatively similar to the 
chromatogram of insulin glargine digest supplied with 
insulin glargine CRS\ 

— in the chromatogram obtained with the reference 
solution, identify the peaks due to digest fragments I, 

U and III: 

symmetry factor Maximum 1.5 for the peaks due to 
fragments II and III; 

resolution Minimum 3.4 between the peaks due to 
fragments 0 and III. 

Results The profile of the chromatogram obtained with the 
rest solution corresponds to that of the chromatogram 
obtained with the reference solution. 

NOTE: the retention limes of fragments I and IV are the same as 
for human insulin; the retention times of fragments II and III 
differ from human insulin due to the difference in the sequence at 
position 21 of the A-chain and to the 2 additional amino adds of 
the E-chain. 
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TESTS 

Impurities with molecular masses greater than that of 
Insulin glargine 

Size-exclusion chromatography (2.2.30) Use the 
normalisation procedure. 

Test solution Dissolve 15,0 mg of the substance to be 
examined in 1.5 mL of a 1 g/L solution of hydrochloric acid R 
and dilute to 10,0 mL with water for chromatography R, 
Reference solution (a) Dry about 200 mg of the substance to 
be examined in an oven at 100 C for 1,5-3 h. Dissolve 
15,0 mg of the dried substance in 1.5 mL of a 1 g/L solution 
of hydrochloric acid R and dilute to 10.0 mL with water for 
chromatography R. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with water for chromatography R. Dilute 3.0 mL of 
this solution to 20,0 mL with water for chromatography R. 
Column 2 columns coupled in series, the coupling volume 
between the 2 columns being kept to a minimum: 

— size of each column: / = 0.3 m, 0 = 8 mm; 

— star™ary phase: hydrophilic silica gel for chromatography R 
(5 pm) with a pore size of 15 nm, of a grade suitable for 
fraciionauon of globular proteins in the relative molecular 
mass range of 2000 to 80 000. 

Mobile phase Mix 200 mL of anhydrous acetic add R, 300 mL 
of acetonitrile for chromatography R and 400 mL of water for 
chromatography R> adjust to pH 3,0 with concentrated 
ammonia R and dilute to 1000.0 mL with water for 
chromatography R. 

Flotv rate 0.5 mL/min- 

Detection Spectrophotometer at 276 nm. 

Injection 100 gL; if splitting of the principal peak is observed, 
the injection volume may be decreased according to the 
provisions given in chapter 2.2.46. 

Run time 1.5 times the retention time of insulin glargine. 
Retention rime Insulin glargine - about 35 min. 

System suitability: 

— signal-Uhnoise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (b); 

— symmetry factor, maximum 2.0 for the peak due to insulin 
glargine in the chromatogram obtained with reference 
solution (a); 

— peak-Khvalley ratio: minimum 2, where H P - height above 
the baseline of the peak due to high molecular mass 
proteins and H v - height above the baseline of the lowest 
point of the curve separating this peak from the peak due 
to insulin glargine in the chromatogram obtained with 
reference solution (a). 

Limits: 

— told of impurities with a retention time less than that of 
insulin glargine: not more than 0.3 per cent of the total 
area of the peaks; disregard any peak with a retention 
time greater than that of the peak due to insulin glargine. 

Related proteins 

Liquid chromatography (2.2.29): use the normalisation 
procedure. Maintain the solutions at 2-8 “C, 

Test solution Dissolve 15.0 mg of the substance to be 
examined in 1,5 mL of a 1 g/L solution of hydrochloric add R 
and dilute to 10.0 mL with water for chromatography R. 
Reference solution Dissolve the contents of a vial of insulin 
glargine CRS in 1.5 mL of a 1 g/L solution of hydrochloric 
add R, transfer the solution with water for chromatography R 
to a 10 mL volumetric flask and dilute to 10.0 mL with water 
for chromatography R. 


Resolution solution Dissolve the contents of a vial of insulin 
glargine for peak identification CRS (containing 0 A -Arg-insuJin 
glargine) in 0.3 mL of a 1 g/L solution of hydrochloric add R 
and add 1,7 mL of water for chromatography R. 

Buffer solution Dissolve 20.7 g of anhydrous sodium dihydrogen 
phosphate R in 900 mL of water for chromatography R , adjust 
to pH 2.5 with phosphoric add R and dilute to 1000 mL with 
water for chromatography R. 

Column: 

— sizer. I = 0.25 m, 0 = 3,0 mm; 

— stationary phase: spherical end-capped octadecylsilyl silica gel 
for chromatography* R (4 ym); 

— temperature: 35 'C, 

Mobile phase : 

— mobile phase A: dissolve 18.4 g of sodium chloride R in 
250 mL of the buffer solution, add 250 mL of 
acetonitrile R1 and mix; dilute to ! 000 mL with water for 
chromatography R; 

— mobile phase B: dissolve 3.2 g of sodium chloride R in 
250 ml of the buffer solution, add 650 mL of 
acetonitrile Rl and mix; dilute to 1000 mL with water for 
chromatography R. 


Time 

(min) 

Mobile phase A 
(percent V7V) 

Mobile phase B 
(per cent V/V) 

0-20 

96 + 82 

4+17 

20 - 50 

83 -» 63 

17 * 37 

30 -33 

63 + 96 

37*4 

23 -40 

96 

4 


Flow rate 0.6 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 5 pL of the test solution and the resolution solution. 
Retention time Insulin glargine = about 20 min. 

System suitability Resolution solution: 

— peak-to-valley ratio : minimum 2, where H p - height above 
the baseline of the peak due to 0 A -Arg-insuhn glargine 
and H v = height above the baseline of the lowest point of 
the curve separating this peak from the peak due to 
insulin glargine. 

Limits: 

— any impurity: for each impurity, maximum 0.4 per cent; 

— told: maximum 1.0 per cent. 

Zinc 

Maximum 0.80 per cent. 

Atomic absorption spectrometry (2.2.23* Method I). 

Test solution Dissolve 45.0 mg of the substance to be 
examined in a 1 g/L solution of hydrochloric add R and dilute 
to 50.0 mL with the same solution. Dilute 10.0 mL of the 
solution to 100,0 mL with a 1 g/L solution of hydrochloric 
add R. 

Reference solutions Prepare reference solutions containing 
0.2 \xg y 0.4 pg and 0.6 pg of zinc per millilitre by diluting 
zinc standard solution (10 ppm Zn) R with a 1 g/L solution of 
hydrochloric add R. 

Source Zinc hollow^athode lamp. 

Wavelength 213.9 run. 

Atomisation device Air-acetylene flame of suitable composition 
{for example, 11 L of air and 2 L of acetylene per minute). 

Water (2.5,32) 

Maximum 8.0 per cent, determined on 30,0 mg. 
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Bacterial endotoxins (2.6.1Method D ) 

Less than 10 ILJ/rng, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related proteins with the following modification. 

Injection 5 pL of the test solution and the reference solution. 
Calculate the content of insulin glaigine (C 3 67 H 4 o 4 N 7: iG 7 aS*) 
taking into account the assigned content of insulin 
glargine CRS . 

STORAGE 

In an airtight container, protected from light, at a 
temperature of -20 ± 5 C C. 

________ - PttFlIf 


Human Insulin ; * 

***** 

(Ph. Eur. monograph 0838) 

H-Gty —lie - Val-Glu - Gin - Cys -Cys - The - Ser - lie- 

_ _ _ i 10 

Cys ^ Ser * Leu - Tyr * Gin - Leu—Glu ~ Asn —Tyr ^ Cys - 

», _ 

Asn —OH 

H - Rfte - Val-Aso - Gto -Hte- Leu - Cys - Gty —Ser - His - 

Leu - Val - Glu - Ala - Leu - Tyr — Leu - Val— Cys-Gly - 

20 

Glu ^ Arg - Gly - Phe - Ph« - Tyr — Thr — Pro — Lys - Thr — OH 

C257HjR3Ne,i077S^ 5808 

Action and use 

Hormone; treatment of diabetes mellitus. 

Preparation 

Insulin Preparations 

PhFur _ __ 

DEFINITION 

Human insulin is a 2-chain peptide having the structure of 
the antidiabetic hormone produced by the human pancreas. 

Content 

95.0 per cent to 105.0 per cent of human insulin 
0257 ^ 13833 ^ 077 S& plus A21 desamido human insulin (dried 
substance). 

By convention, for the purpose of labelling insulin 
preparations* 0.0347 mg of human insulin is equivalent to 
1 IU of insulin. 

PRODUCTION 

Human insulin is produced cither by enzymatic modification 
and suitable purification of insulin obtained from the 
pancreas of the pig or by a method based on recombinant 
DNA (rDNA) technology. 

Where applicable, the animals from which human insulin is 
derived must fulfil the requirements for the health of animals 
suitable for human consumption. 

Human insulin is produced under conditions designed to 
minimise the degree of microbial contamination. 

For human insulin produced by enzymatic modification of 
insulin obtained from the pancreas of the pig 3 the 


manufacturing process is validated to demonstrate removal of 
any residual proteolytic activity. The competent authority 
may require additional tests. 

For human insulin produced by a method based on rDNA 
technology * prior to release the following tests arc carried out 
on each batch of the final bulk product* unless exemption 
has been granted by the competent authority. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Single chain precursor 

The limit is approved by the competent authority. Use a 
suitably sensitive method. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves in dilute mineral acids and with decomposition in 
dilute solutions of alkali hydroxides. 

IDENTIFICATION 

A, Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with reference 
solution (a). 

B, Peptide mapping (2.255). 

SELECTIVE CIJ1AVAGE OF THE PEPTIDE BONDS 

Test solution Prepare a 2,0 mg/mL solution of the substance 
to be examined in 0.01 M hydrochloric acid and transfer 
500 gL of this solution to a clean tube. Add 2,0 mL of 
HEPES buffer solution pH 7.5 R and 400 jjL of a 1 mg/mL 
solution of Staphylococcus aureus strain V8 protease^ type XVII- 
B R. Cap the tube and incubate at 25 "C for 6 h. Stop the 
reaction by adding 2.9 mL of sulfate buffer solution pH 2.0 R . 
Reference solution Prepare at the same time and in the same 
manner as for the test solution but using human insulin CRS 
instead of the substance to be examined. 

CHROMATOGRAPHIC SEPARATION 

Liquid chromatography (2,229), 

Column: 

— size: 1 = 0.10 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for 
chromatography R (3 pm) with a pore size of 8 nm; 

—* temperature: 40 
Mobile phase : 

— mobile phase A: mix 100 mL of acetonimk for 
chromatography R, 200 mL of sulfate buffer solution 
pH 2.0 R and 700 mL of water R ; filter and degas; 

— mobile phase B: mix 200 mL of sulfate buffer solution 
pH 2.0 R s 400 mL of acetonitrile for chromatography R 
and 400 mL of water R ; filter and degas; 


Timt 

Mobile phase A 

Mobile phase D 

(min) 

(percent V/V) 

(percent V/V) 

0-60 

90 * 30 

10 -> 70 

60 65 

30 -» 0 

70 100 

65-70 

0 

100 


Flow rate 1 mL/min. 

Detection Spectrophotometer at 214 nm. 
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Equilibration At initial conditions for at least 15 min. Cany 
out a blank run using the above-mentioned gradient. 

Injection 50 pL. 

System suitability'. 

— the chromatograms obtained with the test solution and 
the reference solution are qualitatively similar to the 
chromatogram of human insulin digest supplied with 
human insulin CRS ; 

— in the chromatogram obtained with the reference 
solution* identify the peaks due to digest fragments I, 
II and III; 

symmetry factor Maximum 1.5 for the peaks due to 
fragments II and III; 

resolution Minimum 3.4 between the peaks due to 
fragments II and III; 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

NOTE: the retention time of fragment I is the same for porcine 
insulin and for human insulin* The retention times of fragments II 
and IV are the same for all insulins. The retention time of 
fragment III is the same for bovine insulin and for porcine insulin. 

TESTS 

Impurities with molecular masses greater than that of 
insulin 

Size-exclusion chromatography {2.230): Use the 
normalisation procedure. 

Test solution Prepare a solution containing 4 mg'mL of the 
substance to be examined in 0,01 M hydrochloric acid. 
Resolution solution Use a solution of insulin (about 4 mg/mL)* 
containing more than 0.4 per ecm of high molecular mass 
proteins. An injectable insulin preparation! whether a solution 
or a suspension* that has been clarified with a sufficient 
amount of 6 M hydrochloric acid /?, containing the indicated 
percentage of high molecular mass proteins, or a solution 
prepared from insulin, dissolved in 0. 0/ Af hydrochloric acid , 
may be used. Insulin containing the indicated percentage of 
high molecular mass proteins may be prepared by allowing 
insulin powder to stand at room temperature for about 
10 days. 

Maintain the solutions at 2-8 C and use within 7 days. If an 
automatic injector is used* maintain the temperature 
at 2-8 C. 

Column : 

— size: / = 0.3 m, 0 = minimum 7.5 mm; 

— stationary phase: hydrophilic silica gel for chromatography R 
(5-10 pm) with a pore size of 12-12.5 nm, of a grade 
suitable for the separation of insulin monomer from dimer 
and polymers, 

Mobile phase Mix 15 volumes of glacial acetic add R, 

20 volumes of acetonitrile R and 65 volumes of a 1.0 g/L 
solution of arginine 72; filter and degas. 

Flow rate 0.5 mLmin. 

Detection Spectrophotometer at 276 nm. 

Equilibration Before using a new column for chromatographic 
analysis* equilibrate by repeated injections of an insulin 
solution containing high molecular mass proteins. This can 
be done by at least 3 injections of the resolution solution. 

The column is equilibrated when repeatable results are 
obtained from 2 subsequent injections. 

Injection 100 jiL. 

Run time About 35 min. 


Retention time Polymeric insulin complexes = 13-17 min; 
covalent insulin dimer = about 17,5 min; insulin 
monomer - about 20 min; salts - about 22 min. 

System suitability Resolution solution: 

— peak-io-valley ratio: minimum 2.0, where H p = height 
above the baseline of the peak due to the dimer and 
H v = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
monomer. 

Limits The sum of the areas of any peaks with a retention 
time less than that of the principal peak is not greater than 
1.0 per cent of the total area of the peaks. Disregard any 
peak with a retention time greater than that of the peak due 
to insulin. 

Related proteins 

Liquid chromatography (2.2.29) as described under Assay, 
following the elution conditions as described below: 


Time 

Mobile phase A 

Mobile phase 8 

(min) 

(percent V/V) 

(percent V/V) 

30 

42 

58 

3t> ■ 44 

42 ^ n 

58 + 89 

44 - 50 

U 

89 


Maintain the solutions at 2-8 C and use within 24 h. 
Perform a system suitability test (resolution, linearity) as 
described in the assay. If necessary, the relative proportions 
of the mobile phases may be adjusted to ensure complete 
elution of A21 desamido porcine insulin before 
commencement of the gradient. The profile of the gradient 
may also be adjusted to ensure complete elution of all insulin 
related impurities. 

Inject 20 pL of reference solution (a), 20 pL of reference 
solution (b), 20 pL of reference solution (c) and 20 pL of the 
test solution. If necessary, adjust the injection volume to 
a volume between 10 pL and 20 pL in accordance w r ith the 
results obtained in the test for linearity as described in the 
assay. Record the chromatograms for approximately 50 min. 
In the chromatogram obtained with reference solution (a), 
A21 desamido human insulin appears as a small peak after 
the principal peak and has a retention time of about 1.3 
relative to the principal peak. In the chromatogram obtained 
with the test solution, the area of the peak due to 
A21 desamido human insulin is not greater than 2,0 per cent 
of the total area of the peaks; the sum of the areas of all 
peaks* apart from those due to human insulin and that due 
to A21 desamido human insulin, is not greater than 
2,0 per cent of the total area of the peaks. For semi-synthetic 
human insulin only: in the chromatogram obtained with the 
test solution, the area of any peak corresponding to the peak 
due to porcine insulin in the chromatogram obtained with 
reference solution (c) is not greater than 1,0 per cent of the 
total area of the peaks. 

77/e following test applies only to human insulin produced 6y 
enzymatic modification of porcine insulin. 

Pro insulin-like immunoreaetivity (PLI) 

Maximum 10 ppm* calculated with reference to the dried 
substance and determined by a suitably sensitive 
immunochemical method (2. 7,1) such as radio-immunoassay. 
Use the International Reference Reagent for porcine 
pro insulin to calibrate the method. 

Zinc 

Maximum 1.0 per cent (dried substance). 
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Atomic absorption spectrometry (2.2. 23, Method t). 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 0,0/ M hydrochloric add and dilute to 25*0 mL 
with the same add* Dilute if necessary to a suitable 
concentration (for example, 0.4*1.6 jig of Zn per millilitre) 
with 0,0/ M hydrochloric add. 

Reference solutions Use solutions containing 0.40 pg, 0*80 pg, 
l .00 pg* 1.20 pg and 1.60 pg of Zn per millilitre, freshly 
prepared by diluting tine standard solution (S mg/mL Zn) R 
with 0.0/ M hydrochloric add. 

Source Zinc hollow-cathode lamp* 

Wavelength 213.0 nm. 

Atomisation device Air-acetylcne flame of suitable composition 
(for example, 11 L of air and 2 L of acetylene per minute). 

Loss on drying (2.2,31) 

Maximum 10.0 per cent, determined on 0*200 g by drying in 
an oven at 105 C for 24 h. 

Sulfa ted ash (2.4.14) 

Maximum 2.5 per cent, determined on 0.200 g (dried 
substance). 

Bacterial endotoxins (2.6.14) 

Less than 10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins. 

ASSAY 

liquid chromatography (2.2.29). 

Test solution Dissolve 40*0 mg of the substance to be 
examined in 0.0/ M hydrochloric add and dilute to 10.0 mL 
with the same solvent. 

Reference solution (a) Dissolve the contents of a vial of human 
insulin CRS in 0.0/ M hydrochloric acid to obtain a 
concentration of 4.0 mg'mL. 

Reference solution (b) Dissolve the contents of a vial of insulin 
porcine for system suitability CRS in 0.01 M hydrochloric add to 
obtain a concentration of 4 mg mL 

Reference solution (c) Dilute 1*0 mL of reference solution (b) 
to 50.0 mL with 0.0/ Af hydrochloric add. To 1.0 mL of this 
solution add 1.0 mLof reference solution (a). 

Reference solution (d) Dilute LG mL of reference solution (a) 
to 10.0 mL with 0,0/ Af hydrochloric add. 

Resolution solution. Mix 1.0 mL of reference solution (a) and 
1,0 mL of reference solution (b). 

Maintain the solutions at 2-8 C and use within 48 h. If an 
automatic injector is used, maintain at 2-8 C. 

Column: 

— size: l = 0,25, 0 — 4,6 mm; 

— stationary' phase: octadecybilyl silica gei for chromatography R 

(5 pm); 

— temperature*. 40 C* 

Mobile phase Mix 42 volumes of mobile phase A and 
58 volumes of mobile phase 8, adjusting the composition of 
the mixture if necessary- 

Prepare and maintain the following solutions at a 
temperature of at least 20 C: 

— mobile phase A: dissolve 28.4 g of anhydrous sodium 
sulfate R in water R and dilute to 1000 mL with the same 
solvent; add 2.7 mL of phosphoric add R, ; adjust to 

pH 2*3, if necessary, with ethanolamine R; filter and degas; 

— mobile phase B: mix 550 mL of mobile phase A with 
450 mL of acetonitrile R . Warm the solution to a 
temperature of at least 20 C in order to avoid 


precipitation (mixing of mobile phase A with acetonitrile 
is endothermic); filter and degas* 

Flow raw, I mL/min. 

Detection Spectrophotometer at 214 nm. 

System suitability: 

— resolution: inject 20 pL of the resolution solution and 
20 pL of reference solution (b). Record the 
chromatogram of the resolution solution until the peak 
corresponding to the principal peak in the chromato^am 
obtained with reference solution (b) is dearly visible. 

in the chromatogram obtained with the resolution 
solution, identify the peaks due to porcine insulin and 
human insulin. The test is not valid unless the resolution 
between the peaks due to human insulin and porcine 
insulin is at least L2. If necessary, adjust the 
concentration of acetonitrile in the mobile phase until this 
resolution is achieved. 

— linearity: inject 20 pL each of reference solutions (a) 
and (d). The test is not valid unless the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) is 10 ± 0,5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (d). If this test foils, adjust the injection 
volume to between 10 pL and 20 pL in order that the 
responses arc within the linearity range of the detector. 

Injection 20 pL of the test solution and reference solution (a). 
Calculate the content of human insulin 
plus A21 desamido human insulin using the areas of the 
corresponding peaks in the chromatograms obtained w ith the 
test solution and reference solution (a) and the declared 
content of human insulin plus A21 desamido human insulin 
in human instdin CRS , 

STORAGE 

In an airtight container, protected from light, at -18 "C or 
below, until released by the manufacturer. When thawed, 
insulin is stored at 5 ± 3 C and used for manufacturing 
preparations within a short period of time. To avoid 
absorption of humidity' from the air during weighing, the 
insulin must be at room temperature, 

LABELLING 

Tile label states whether the substance is produced by 
enzymatic modification of porcine insulin or by rDNA 
technology. 

__ PtiEur 
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Insulin Lispro 

(Pft Bur i monograph 2085) 

H-Gly-lte- Val- Gtu- Gin - Cys - Cys - Thr - Ser - lie - 

.___i to 



Asn — OH 

H- Phe - Val - Asn - Gin -His- Ley - Cys -Qy- Ser - Hie - 
Leu - Val - Glu - AJa - Leu - Tyr —* Le u - Val—Cys - GJy - 
Giu - Arg -Gly - Phe - Phe - Tyr — Thr -Lys~ Pro - Thr - OH 
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Action and use 

Hormone; treatment of diabetes mdlitus. 

Ph&* ______ 

DEFINITION 

28 B -L-Lysine-29 B -j.-proline insulin (human). 

Insulin lispro is a 2-chain peptide containing 51 amino adds. 
The A-cbain is composed of 21 amino acids and the B-chain 
is composed of 30 amino acids. It is identical in primary 
structure to human insulin* only differing in amino acid 
sequence at positions 28 and 29 of the B-chain. Human 
insulin is Pro(B28), Lys(B29) 1 whereas insulin lispro is 
Lys(B28), Pro(B29), As in human insulin, insulin lispro 
contains 2 interchain disulfide bonds and 1 intraehain 
disulfide bond. 

Content 

94.0 per cent to 104.0 per cent (dried substance). 

By convention* for the purpose of labelling insulin lispro 
preparations, 0,0347 mg of insulin lispro is equivalent to 
1 unit. 

PRODUCTION 

Insulin lispro is produced by a method based on recombinant 
DNA (rDNA) technology under conditions designed to 
minimise the degree of microbial contamination. 

Prior to release the following tests are carried out on each 
batch of final bulk product, unless exemption has been 
granted by the competent authority. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Single-chain precursor 

The limit is approved by the competent authority. Use a 
suitably sensitive method. 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in ethanol (96 per cent). 

It dissolves in dilute mineral adds and with decomposition in 
dilute solutions of alkali hydroxides. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

B. Peptide mapping (Z 2,55). 


SELECTS CLBA VAGB OF THE PEPTIDE BONDS 
'Test solution Prepare a 2.0 mg mL solution of the substance 
to be examined in 0.01 M hydrochloric add and transfer 
500 gL of this solution to a dean tube. Add 2.0 mL of 
HEPES buffer solution pH 7,5 R and 400 of a 1 mg/mL 
solution of Staphylococcus aureus strain V8 protease, type XVII- 
B R, Cap the tube and incubate at 25 C for 6 h. Stop the 
reaction by adding 2.9 mL of sulfate buffer solution pH 2.0 R. 
Reference solution Prepare at the same time and in the same 
manner as for the test solution but using insulin lispro CRS 
instead of the substance to be examined. 

CHROMATOGRAPHIC SEPARATION 
Liquid chromatography (2.2.29). 

Column: 

— size: / = 0.10 m> 0 - 4.6 mm, 

— stationary phase: ociadecylsUyl silica gel for 
chromatography R (3 pm) with a pore size of 8 nm, 

— temperature: 40 °C. 

Mobile phase: 

— mobile phase A : mix 100 mL of acetonitrile for 
chromatography R y 200 mL of sulfate buffer solution 
pH 2.0 R and 700 mL of water R; filter and degas; 
mobile phase B: mix 200 mL of sulfate buffer solution 
pH 2.0 R t 400 mL of acetonitrile for chromatography R 
and 400 mL of water R; filter and degas; 


Time 

Mobile phw A 

Mobile phase B 

(min) 

(percent V/V) 

(per cent V/V) 

0 - 60 

90 * 30 

10*70 

60-65 

30 *0 

7 0 * 100 

65 - 70 

0 

LOO 


Flow rate l mL/min, 

Detection Spectrophotometer at 214 nm. 

Equilibration At initial conditions fur at least 15 min. Cany 
out a blank run using the above-mentioned gradient. 

Injection 50 pL. 

System suitability’: 

the chromatograms obtained with the test solution and 
the reference solution are qualitatively similar to the 
chromatogram of insulin lispro digest supplied with 
insulin lispro CRS y 

— in the chromatogram obtained with the reference 
solution* identify the peaks due to digest fragments I, 
II and III: 

symmetry factor Maximum 1.5 for the peaks due to 
fragments II and III, 

resolution Minimum 8.0 between the peaks due to 
fragments II and HI. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution. 

NOTE: the retention times of fragments I, II and IV are the same 
as for human insulin. The retention time of fragment III differs 
from human insulin due to differences in sequence at positions 28 
and 29 of the B-chain. 

TESTS 

Impurities with molecular masses greater than that of 
insulin lispro 

Size-exclusion chromatography (2.2.30): use the 
normalisation procedure. 
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Test solution Prepare a solution containing 4 mgtinL of the 
substance to be examined in 0,01 Ai hydrochloric acid . 
Maintain the solution at 2*8 D C and use vrithin 48 h. 
Resolution solution Use a solution of insulin (about 4 mg/mL), 
containing more than 0,4 per cent of high molecular mass 
proteins. An injectable insulin preparation, whether a solution 
or a suspension, that has been clarified with a sufficient 
amount of 6 M hydrochloric add R, containing the indicated 
percentage of high molecular mass proteins, or a solution 
prepared from insulin, dissolved in 0.01 M hydrochloric add , 
may be used. Insulin containing the indicated percentage of 
high molecular mass proteins may be prepared by allowing 
insulin powder to stand at room temperature for about 
10 days. Maintain the solution at 2-8 C and use within 
8 days. 

Column: 

— she: t = 030 m, 0 - 7.8 mm, 

— stationary phase: hydrophilic silica gel far chromatography R 
(5-30 pm) with a pore size of 12-12.5 nm, of a grade 
suitable for the separation of insulin monomer from dimer 
and polymers. 

Mobile phase Mix 15 volumes of glacial acetic add R, 

20 volumes of acetonitrile far chromatography R and 
65 volumes of a 1.0 gfL solution of arginine R; filter and 
degas. 

Flow rate 0,5 mLmin. 

Detection Spectrophotometer at 276 nm. 

Equilibration At least 3 injections of the resolution solution; 
the column is equilibrated when repeatable results are 
obtained for 2 subsequent injections. 

Injection 100 pL. 

Run time About 35 min. 

Retention time Insulin lispro polymers = 13-17 min; insulin 
lispro dimer — about 37.5 min; insulin Lispro 
monomer = about 20 min; salts = about 22 min. 

System suitability: resolution solution: 

peak-to-valiey ratio: minimum 2,0, where H p = height 
above the baseline of the peak due to the dimer and 
= height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
monomer, 

symmetry factor, maximum 2.0 for the peak due to insulin 
lispro. 

Limits The sum of the areas of (he peaks with a retention 
time less than that of the principal peak is not more than 
0.25 per cent of the total area of the peaks. Disregard any 
peak with a retention time greater than that of the peak due 
to insulin lispro monomer. 

Related proteins 

Liquid chromatography (2.2,29): use the normalisation 
procedure. 

Test solution Dissolve 3.5 mg of the substance to be examined 
in 1.0 mL of 0.01 M hydrochloric acid , Maintain die solution 
at 2-8 C and use within 56 h. 

Resolution solution Dissolve 3.5 mg of the substance to be 
examined in L0 mL of 0.01 M hydrochloric add . Allow' to 
stand at room temperature to obtain a solution containing 
between 0.8 per cent and 11 per cent of A21 desamido 
insulin lispro. 

Column: 

— she: l - 0,25 m, 0 = 4,6 mm, 

— summary phase: oaadecylsilyl silica gel far chromatography R 
(5 pm) with a pore size of 30 nm, 


— tentperature: 40 C, 

Mobile phase: 

— mobile phase A: mix 82 volumes of a 28.4 g/L solution of 
anhydrous sodium sulfate R adjusted to pH 2.3 with 
phosphoric add R and 18 volumes of acetonitrile for 
chromatography R\ filter and degas; 

— mobile phase B: mix equal volumes of a 28,4 g/L solution 
of anhydrous sodium sulfate R adjusted to pH 2.3 with 
phosphoric add R and acetonitrile for chromatography R\ 
filter and degas; 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 - 60 

81 

19 

60-83 

8L 4 51 

L9 4 49 

83 - 84 

51 4 81 

49 4 19 

84 ■ 94 

81 

19 


Flow rate 1 mL/min. 

Detection Spectrophotometer at 214 nm. 

Injection 20 pL, 

Retention time Adjust the mobile phase composition to obtain 
a retention time of about 41 min for insulin lispro; 

A21 desamido insulin lispro elutes near the start of the 
gradient elution. 

System suitability, resolution solution: 

— resolution: minimum 1.5 between the l sl peak (insulin 
lispro) and the 2 nd peak (A21 desamido insulin lispro), 

— s ymmet r y factor, maximum 2.0 for the peak due to insulin 
lispro. 

Limits: 

— All desamido insulin lispro : maximum ) .0 per cent, 

— any other impurity, maximum 0,50 per cent, 

- total (exduding A2J): maximum 2.0 per cent. 

Zinc 

Maximum 1.0 per cent (dried substance). 

Atomic absorption spectrometry (2.Z2i, Method I). 

Test solution Dissolve at least 50 mg of the substance to be 
examined in 0,01 M hydrochloric add and dilute to 25 mL 
with the same acid. Dilute if necessary to a suitable 
concentration (for example 0.4-0,6 pg of Zn per millilitre) 
with 0.01 Al hydrochloric acid. 

Reference solutions Use solutions of concentrations which 
bracket the expected zinc concentration of the samples, for 
example, 0,2-0.8 pg of Zn per millilitre, freshly prepared by 
diluting zinc standard solution (5 mg/mL Zn) R w ith 0.01 M 
hydrochloric add. 

Source Zinc hollo w r -cathode lamp. 

Wavelength 213.0 nm. 

Atomisation device Air-acetylene flame of suitable composition 
(for examples 11 L of air and 2 L of acetylene per minute). 

Loss on drying ( 2.2.32) 

Maximum 10,0 per cent, determined on 0.200 g by drying in 
an oven at 105 C for 16 h. 

Sulfated ash ( 2.4,14) 

Maximum 2,5 per cent, determined on 0,200 g (dried 
substance). 

Bacterial endotoxins (2.6.14 , Method D) 

Less than 10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 
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ASSAY 

Liquid chromatography (2.2.29). 

Test salmon Dissolve the substance to be examined in 0.01 M 
hydrochloric add to obtain a concentration of 0.8 mg/mL, 
Maintain the solution at 2-8 C and use within 48 h + 

Reference solution Dissolve the contents of a vial of insulin 
lispro CRS in 0.01 M hydrochloric acid to obtain a 
concentration of 0.8 mg/mL. Maintain the solution at 2-8 C 
and use within 48 h. 

Resolution solution Dissolve about 10 mg of the substance to 
be examined in 10 mL of 0.01 M hydrochloric add. Allow to 
stand at room temperature to obtain a solution containing 
between 0,8 per cent and 11 per cent of A21 desamido 
insulin lispro. Maintain the solution at 2-8 C and use within 
14 days. 

Column; 

— sizer. I = 0/10 m, 0 = 4,6 mm, 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(3 jim) with a pore size of 8 nm, 

— temperature: 40 C, 

Mobile phase Mix 745 volumes of a 28.4 g/L solution of 
anhydrous sodium sulfate R adjusted to pH 2,3 with phosphoric 
add R and 255 volumes of acetonitrile for chromatography ft 
filter and degas, 

Fhnv rate 0.8 tnL rnin. 

Detection Spectrophotometer at 214 nm. 

Injection 20 (iL. 

Retention time Insulin lispro = about 24 min. 

System suitability’: 

— resokirionz minimum 1.8 between the 1“ peak (insulin 
lispro) and the 2 nd peak (A21 desamido insulin lispro), in 
the chromatogram obtained with the resolution solution, 

— repeatability: maximum relative standard deviation of 

1.1 per cent after 3 injections of the reference solution. 
Calculate the content of insulin lispro 
using the chromatograms obtained with the test solution and 
the reference solution and the declared content of 
C2 S7 H 383 N* 5 0 77 S 6 in insulin lispro CRS. 

STORAGE 

In an airtight container, protected from light, at or below 

— 18 C. When thawed, insulin lispro is stored and weighed 
under conditions defined by the manufacturer to maintain 
the quality attributes of the drug substance and is used for 
manufacturing preparations within a short period of time. 

To avoid absorption of humidity from the air during 
weighing, insulin lispro must be at room temperature before 
opening the container. 

_ fihEur 


Porcine Insulin * * 

** ** 

(Pk Ettr. monograph 1638) * 

H-Gly - He - Val - Glu-Gln~Cy$ - Cys - TV-Ser - fie- 

I--- J l ° 

Cys - Ser - Leo - Tyr- Gin - Leu—GU j- Asn — Tyr - Cys - 

Asn—OH 

H - Phe * Val - Asn - Gin — HI* — Leu—Cys — Gly — Ser — H|$ - 
Leu - Val - Glu-Aia-^Leu^-Tyr — Leu — Val—Cys^Gly- 
Glu - - Gly - Ptie - Pha ^ Tyr — Thr - Pro—Lys“ Ala - OH 

C25eH3siNfrsQ76Sft 5778 

Action and use 

Hormone j treatment of diabetes mellims. 

Preparation 

Insulin Preparations 

Pti&r. _____ 

DEFINITION 

Porcine insulin is the natural antidiabetic principle obtained 
from pork pancreas and purified. 

Content 

— sum of porcine insulin (C^Ji3 $ ; and A21 
desamido porcine insulin; 95.0 per cent to 105.0 per cent 
(dried substance). 

By convention, for the purpose of labelling insulin 
preparations, 0.0345 mg of porcine insulin is equivalent to 
1 IU of insulin. 

PRODUCTION 

The animals from which porcine insulin is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption, 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water and in ethanol It dissolves in 
dilute mineral adds and with decomposition in dilute 
solutions of alkali hydroxides. 

IDENTIFICATION 

A. Examine the chromatograms obtained in the assay. 

Results The retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that of the principal peak in the chromatogram obtained with 
reference solution (b). 

B. Peptide mapping. 

Test solution Prepare a 2.0 mg/mL solution of the substance 
to be examined in 0.01 M hydrochloric acid and transfer 
500 pL of this solution to a dean tube. Add 2,0 mL of 
HEPES buffer solution pH 7.5 R and 400 pL of a 1 mg mL 
solution of Staphylococcus aureus strain V8 protease , type XIT1- 
B R. Cap the tube and incubate at 25 C for 6 h. Stop the 
reaction by adding 2.9 mL of sulfate buffer solution pH 2J) R. 
Reference solution Prepare at the same time and in the same 
manner as for the test solution but using insulin porcine for 
system suitability CRS instead of the substance to be 
examined. 
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Examine the digests by liquid chromatography (2.2.29). 
Column: 

— size: l = 0,10 m, 0 - 4,6 mm; 

— stationary phase: octadecylsilyl silica gel far 
chromatography R (3 pm); 

— temperature: 40 °C* 

Mobile phase : 

— mobile phase A : mix 100 mL of acetonitrile for 
chromatography i?, 700 mL of water R and 200 mL of 
sulfate buffer solution pH 2.0 /?; filter and degas; 

— mobile phase B: mix 400 mL of acetonitrile for 
chromatography /?, 400 mL of water R and 200 mL of 
sulfate buffer solution pH 2.0 R; filter and degas; 


Time 

Mobile phase A 

Mobile phase B 

(rain) 

(percent V/V) 

(per cent V/V) 

0 - 60 

90*30 

10 * 70 

60 - 65 

30 * 0 

70 * LOO 

65 - 70 

0 

too 


Flow rate 1 mlVmin. 

Detection Spectrophotometer at 214 nm. 

Equilibration At initial conditions for at least 15 min. Carry 
out a blank run using the above-mentioned gradient. 
injection 50 |iL. 

System suitability The chromatograms obtained with the test 
solution and the reference solution are qualitatively similar to 
the chromatogram of porcine insulin digest supplied with 
insulin porcine for system suitability CRS* In the chromatogram 
obtained with the reference solution, identify the peaks due 
to digest fragments I, II and III The symmetry factor of the 
peaks due to fragments II and III is not greater than L5, and 
the resolution between the 2 peaks is at least 1.9. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the diromatogram 
obtained with the reference solution. 

NOTE: the retention time of fragment I is the same for porcine 
insulin and for human insulin* The retention times of fragments J1 
and IV are the same for all insulins. The mention time of 
fragment III is the same for bovine insulin and for porcine insulin. 

TESTS 

Impurities with molecular masses greater than that of 
insulin 

Size-exclusion chromatography (2.230), Use the 
normalisation procedure. Maintain the solutions at 2-10 C 
and use within 7 days. If an automatic injector is used, 
maintain the temperature at 2-10 ; C. 

Test solution Dissolve 4 mg of the substance to be examined 
in 1.0 mL of 0.01 Af hydrochloric acid 
Resolution solution Use a solution of insulin (approximately 
4 mgfinL), containing more than 0.4 per cent of high 
molecular mass proteins. An injectable insulin preparation, 
whether a solution or a suspension, that has been clarified 
with a sufficient amount of 6 M hydrochloric acid R t 
containing the indicated percentage of high molecular mass 
proteins, or a solution prepared from insulin, dissolved in 
0.01 M hydrochloric acid r may be used. Insulin containing the 
indicated percentage of high molecular mass proteins may be 
prepared by allowing insulin powder to stand at room 
temperature for about 10 days. 


Column: 

— size: t = 0.3 m, 0 = at least 7,5 mm; 

-— stationary phase: hydrophilic silica gel for chromatography R 
(5-10 pm), of a grade suitable for the separation of 
insulin monomer from dimer and polymers. 

Mobile phase Mix 15 volumes of glacial acetic acid J?, 

20 volumes of acetonitrile R and 65 volumes of a 1.0 g/L 
solution of arginine R; filter and degas. 

Flow rate 0.5 miimin. 

Detection Spectrophotometer a! 276 nm. 

EquHtbradon Before using a new column for chromatographic 
analysis, equilibrate by repeated injections of an insulin 
solution containing high molecular mass proteins. This can 
be done by at least 3 injections of the resolution solution. 

The column is equilibrated when repeatable results are 
obtained from 2 subsequent injections. 

Injection 100 |xL. 

Run time About 35 min. 

Retention times Polymeric insulin complexes = 13 min to 
17 min; covalent insulin dimer = about 17.5 min; insulin 
monomer = about 20 min; salts = about 22 min. 

System suitability Resolution solution: 

— peak-to-valley ratio: minimum 2.0, where H p = height 
above the baseline of the peak due to the dimer and 

H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to the 
monomer. 

Limits The sum of the areas of any peaks with a retention 
time less than that of the principal peak is not greater than 
1.0 per cent of the total area of the peaks; disregard any peak 
with a retention time greater than that of the insulin peak. 

Related proteins 

Liquid chromatography ( 2.2.29 ) as described under Assay, 
following the elution conditions as described in the table 
below. 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(percent V/V) 

(percent V/V} 

0* 30 

42 

50 

30 - 44 

42 * 11 

$8 4*9 

44 - 50 

11 

85 


Maintain the solutions at 2-10 C and use within 24 h. 

Perform a system suitability' test (resolution, linearity) as 
described under Assay, If necessary, the relative proportions 
of the mobile phases may be adjusted to ensure complete 
elution of A21 desamido porcine insulin before 
commencement of the gradient. The profile of the gradient 
may also be adjusted to ensure complete elution of all insulin 
related impurities. 

Inject 20 pL of reference solution (b) and 20 pL of the test 
solution. If necessary, adjust the injection volume to between 
10 pL and 20 pL in accordance with the results obtained in 
the test for linearity* as described under Assay. Record the 
chromatograms for approximately 50 min. In the 
chromatogram obtained with reference solution (b), A21 
desamido porcine insulin appears as a small peak after the 
principal peak and has a relative retention of about L3 with 
reference to the principal peak. In the chromatogram 
obtained with the test solution, the area of the peak due to 
A21 desamido porcine insulin is not greater than 2.0 per cent 
of the total area of the peaks; the sum of the areas of all the 
peaks, apart from those due to porcine insulin and 
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A21 desamido porcine insulin, is not greater than 
2.0 per cent of the total area of the peaks. 

Porcine pro insulin-like immunoreactiviry (PLI) 

Maximum 10 ppm (dried substance). 

Use a suitably sensitive immunochemical method (2.7.1) 
such as radio-immunoassay, using the International 
Reference Reagent for porcine promsulin to calibrate the 
method. 

Zinc 

Maximum 1.0 per cent (dried substance)* 

Atomic absorption spectrometry (2.2.23, Method I)* 

Test solution Dissolve 50,0 mg of the substance to be 
examined in 0.01 M hydrochloric add and dilute to 25,0 mL 
with the same add. Dilute if necessary to a suitable 
concentration (for example, 0*4 pg to 1 *6 \xg of Zn per 
millilitre) with 0.01 M hydrochloric add. 

Reference solutions Use solutions containing 0.40 pg, 0.80 pg, 
LOO pg, 1.20 pg and 1.60 pg of Zn per millilitre, freshly 
prepared by diluting zinc standard solution (5 mgfmL Zn) R 
with 0.01 M hydrochloric add. 

Source Zinc hollow-cathode lamp. 

Wavelength 213*9 nm* 

Flame Air-acetylene flame of suitable composition (for 
example, 11 L of air and 2 L of acetylene per minute) . 

Loss on drying (2*2*12) 

Maximum 10.0 per cent, determined on 0.200 g by drying in 
an oven at 105 °C for 24 h* 

Sulfated ash (2.4.14) 

Maximum 2.5 per cent (dried substance), determined on 

0.200 g. 

Bacterial endotoxins (2.6.14) 

Less than 10 IU/mg, if intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

Liquid chromatography (2*2*29), 

Test solution Dissolve 40.0 mg of the substance to be 
examined in 0.01 M hydrochloric add and dilute to 10*0 mL 
with the same solvent. 

Reference solution (a) Dissolve the contents of a vial of human 
insulin CRS in 0.01 M hydrochloric add to obtain a 
concentration of 4.0 mg/mL. 

Reference solution (b) Dissolve the contents of a vial of porcine 
insulin CRS in 0.01 M hydrochloric add to obtain a 
concentration of 4.0 mg/mL. 

Reference solution (c) Dilute ) *0 mL of reference solution (b) 
to 10,0 mL with 0.01 M hydrochloric add , 

Resolution solution Mix 1*0 mL of reference solution (a) and 
1*0 mL of reference solution (b). 

Maintain the solutions at 2-10 C C and use within 48 h. If an 
automatic injector is used, maintain the temperature at 
2-10 °C* 

Column: 

— size: / = 0*25, 0 - 4.6 mm; 

— stationary! phase: oaadecylsilyl silica gd for chromatography R 
(5 pm); 

— temperature: 40 °C* 

Mobile phase Mix 42 volumes of mobile phase A and 
58 volumes of mobile phase R, adjusting the composition of 
the mixture if necessary. 


Prepare and maintain the following solutions at a 
temperature of at least 20 °C: 

— mobile phase A: dissolve 28.4 g of anhydrous sodium 
sulfate R in water R and dilute to 1000 mL with the same 
solvent; add 2*7 mL of phosphoric add R ; adjust to 

pH 2.3, if necessary, with ethamlamim R\ filter and degas; 

— mobile phase B: mix 550 mL of mobile phase A with 
450 mL of acetonitrile R. Warm the solution to a 
temperature of at least 20 C in order to avoid 
precipitation (mixing of mobile phase A with acetonitrile 
is endothermic); filter and degas. 

Flow rate: 1 mL/min. 

Detection Spectrophotometer at 214 nm. 

System suitability: 

— resolution: inject 20 pL of the resolution solution and 
20 pL of reference solution (b)* Record the 
chromatogram of the resolution solution until the peak 
corresponding to the principal peak in the chromatogram 
obtained with reference solution (b) is dearly visible. 

In the chromatogram obtained with the resolution 
solution, identify the peaks due to porcine insulin and 
human insulin. The test is not valid unless the resolution 
between the peaks due to human insulin and porcine 
insulin is at least 1,2, If necessary, adjust the 
concentration of acetonitrile in the mobile phase until this 
resolution is achieved. 

— linearity: inject 20 pL each of reference solutions (b) and 
(c). The test is not valid unless the area of the principal 
peak in the chromatogram obtained with reference 
solution Cb) is 10 ± 0.5 rimes the area of the principal 
peak in the chromatogram obtained with reference 
solution (c). If this test fails, adjust the injection volume 
to between 10 pL and 20 pL, in order that the responses 
are within the linearity range of the detector* 

Injection 20 pL of the test solution. 

Calculate the content of porcine insulin 
plus A21 desamido porcine insulin from the area of the 
principal peak and the area of the peak due to A21 desamido 
porcine insulin in the chromatograms obtained with the test 
solution and reference solution (b) and the declared content 
of porcine insulin plus A21 desamido porcine insulin in 
porcine insulin CRS * 

STORAGE 

In an airtight container, protected from light, at 20 C until 
released by the manufacturer. When thawed, insulin may be 
stored at 5 ± 3 C and used for manufacturing preparations 
within a short period of time. To avoid absorption of 
humidity' from the air during weighing, the insulin must be at 
room temperature* 

___ PhEut 
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Interferon Alfa-2 Concentrated 
Solution 

(Ph. Eur. monograph 11 IQ) 


CDLPQTH5LG SKKTLMUJV0 

MRXjISLFSCL KDFHDFGFPQ 

EEFGNQFQKA | ETIPVLHEMI 
LDKFYTELVO QLNDLEACVI 

KYFQIUTLYL KEKXYSPCAW 

LRSKE 

QQIFNEFSTK DSSAAWDETL 

QGVGVTETFt MKE PSILAV & 

EWRAEIM&5 FSLSTNLOES 

Action and use 

Cytokine. 

Preparation 

Interferon Alfa- 2 a Injection 
Interferon Alfa-2b Injection 


PhEtw 


DEFINITION 

Interferon alfa-2 concentrated solution is a solution of a 
protein that is produced according to the information coded 
by the alfa -2 sub-species of interferon alfa gene and that 
exerts non-specific antiviral activity, at least in homologous 
cells, through cellular metabolic processes involving synthesis 
of both ribonucleic arid and protein. Interferon aifa-2 
concentrated solution also exerts antiproliferative activity. 
Different types of alfa -2 interferon, varying in the amino add 
residue at position 23, are designated by a letter in lower 
case* 

Designation 

Residue At position 2.1 (X,) 

alfa- 2 a 

Lys 

alfa-2b 

Arg 


This monograph applies to interferon alfa-2a and -2b 
concentrated solutions. 

The potency of interferon alfa -2 concentrated solution is not 
less than 1.4 x 10 a IU per milligram of protein. Interferon 
alfa -2 concentrated solution contains not less than 
2 x 10 B IU of interferon alfa-2 per millilitre, 

PRODUCTION 

Interferon alfa -2 concentrated solution is produced by a 
method based on recombinant DNA (rDNA) technology 
using bacteria as host cells. It is produced under conditions 
designed to minimise microbial contamination of the 
product. 

Interferon alfa-2 concentrated solution complies with the 
following additional requirements. 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell- or vector-derived DNA 

The limit is approved by the competent authority, 

CHARACTERS 

A dear, colourless or slightly yellowish liquid* 

IDENTIFICATION 

A, It shows the expected biological activity (see Assay)* 

B. Examine by isoelectric focusing. 

Test solution Dilute the preparation to be examined with 
wtffer R to a protein concentration of 1 mg^mL. 

Reference solution Prepare a I mg/rnL solution of interferon 
alfa- 2 b CRS in water R. 


Isoelectric point calibration solution pi range 30 to 100 Prepare 
and use according to the manufacturer's instructions. 

Use a suitable apparatus connected with a recirculating 
temperature controlled water-bath set at 10 and gels for 
isoelectric focusing with a pH gradient from 3,5 to 9.5. 
Operate the apparatus in accordance with the manufacturer's 
instructions. Use as the anode solution phosphoric acid R 
(98 g/L H 3 PO 4 ) and as the cathode solution / M sodium 
hydroxide. Samples are applied to the gel by filter papers. 

Place sample application filters on the gel close to the 
cathode. 

Apply 15 pL of the test solution and 15 pL of the reference 
solution. Stan the isoelectric focusing at 1500 V and 50 mA. 
Turn off the power after 30 min, remove the application 
filters and reconnect the power supply for I h* Keep the 
power constant during the focusing process. After focusing, 
immerse the gel in a suitable volume of a solution containing 
115 g/L of trichloroacetic acid R and 34*5 g/L of sulfosalicylic 
add R in water R and agitate the container gently for 60 min. 
Transfer the gel to a mixture of 32 volumes of glacial acetic 
acid R y 100 volumes of anhydrous ethanol R and 268 volumes 
of water R, and soak for 5 min. Immerse the gd for 10 min 
in a staining solution prewarmed to 60 in which 1.2 g/L 
of acid blue 83 R has been added to the previous mixture of 
gladai acetic add, ethanol and water. Wash the gd in several 
containers with the previous mixture of glacial acetic acid, 
ethanol and water and keep the gd in this mixture until the 
background is clear (12 h to 24 h). After adequate 
destaining, soak the gel for 1 h in a 10 per cent VIV solution 
of glycerol R in the previous mixture of glacial acetic add, 
ethanol and water* 

The principal bands of the deetropherogram obtained with 
the test solution correspond in position to the principal bands 
of the deetropherogram obtained with the reference solution. 
Plot the migration distances of the isoelectric point markers 
versus their isoelectric points and determine the isoelectric 
points of the principal components of the test solution and 
the reference solution. They do not differ by more than 0.2 
pi units* The test is not valid unless the isoelectric point 
markers are distributed along the entire length of the gel and 
the isoelectric points of the principal bands in the 
deetropherogram obtained with the reference solution are 
between 5,8 and 6.3. 

C. Examine the electropherograms obtained under reducing 
conditions in the test for impurities of molecular masses 
differing from that of interferon alfa- 2 . The principal band in 
the eleerropherogram obtained with test solution (a) 
corresponds in position to the principal band in the 
electropherogram obtained with reference solution (a). 

D* Examine by peptide mapping. 

Test solution Dilute the preparation to be examined in water R 
to a protein concentration of 1*5 mgfrnL. Transfer 25 pL to 
a polypropylene or glass tube of 1.5 mL capacity. 

Add 1,6 pL of / M phosphate buffer solution pH 8.0 R, 2.8 pL 
of a freshly prepared LG mg/mL solution of trypsin for peptide 
mapping R in water R and 3*6 pL of water R and mix 
vigorously* Cap the tube and place it in a w r atcr-bath at 
37 C for IS h, then add 100 pL of a 573 g/L solution of 
guanidine hydrochloride R and mix well. Add 7 pL of 
154,2 g/L solution of diihiothreitol R and mix well. Place the 
capped tube in boiling water for J min. Cool to room 
temperature. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but use a 1 .5 mg'mL solution 
of interferon cdfa-2b CRS in water R, 
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Examine by liquid chromatography (2.2.29)* 

The chromatographic procedure may be carried out using: 
a stainless steel column 0,10 m long and 4.6 mm in 
internal diameter packed with octadecyhiiyi silica gel for 
chromatography R (5 pm) with a pore size of 30 nm, 
— as mobile phase at a flow rate of 1,0 mL/min; 

Mobile phase A Dilute 1 mL of trifluoroacetk acid R to 
1000 mL with water R y 

Mobile phase B To 100 mL of water R add 1 mL of 
trifluoroacetk add R and dilute to 1000 mL with 
acetonitrile for chromatography R, 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

Comment 

0 - s 

100 

0 

isocratic 

S - 68 

100 -> 4 0 

0*60 

linear gradient 

68 - 72 

40 

60 

isocratk 

72 - 75 

40 4 100 

60 4 0 

Linear gradient 

75 - 80 

LOO 

0 

re-equilibration 


— as detector a spectrophotometer set at 214 nm, 
maintaining the temperature of the column at 30 C, 
Equilibrate the column with mobile phase A for at least 
15 min. 

Inject 100 (jlL of the test solution and 100 pL of the 
reference solution. The test is not valid unless the 
chromatogram obtained with each solution is qualitatively 
similar to the chromatogram of interferon alfa-2 digest 
supplied with interferon alfa-2b CRS The profile of the 
chromatogram obtained with the test solution corresponds to 
that of the chromatogram obtained with the reference 
solution, 

TESTS 

Impurities of molecular masses differing from that of 
interferon alfa-2 

Examine by SDS polyacrylamide gel electrophoresis (2*2.31)* 
The test is performed under both reducing and non-reducing 
conditions, using resolving gels of 14 per cent acrylamide and 
silver staining as the detection method. 

Sample buffer (non-reducing conditions) Mix equal volumes of 
water R and concentrated SDS-PAGE sample buffer R. 

Sample buffer (reducing conditions) Mix equal volumes of 
water R and concentrated SDS-PAGE sample buffer for reducing 
condaums R containing 2-mercaptoeihanol as the reducing 
agent* 

Test solution (a) Dilute the preparation to be examined in 
sample buffer to a protein concentration of 0,5 mg'mL. 

Test solution (b) Dilute 0.20 mL of test solution (a) to 1 mL 
with sample buffer. 

Reference solution (a) Prepare a 0.625 mg mL solution of 
interferon alfa~2b CRS in sample buffer. 

Reference solution (b) Dilute 0.20 mL of reference solution (a) 
to 1 mL with sample buffer. 

Reference solution (c) Dilute 0.20 mL of reference solution (b) 
to 3 mL with sample buffer. 

Reference solution (d) Dilute 0.20 mL of reference solution (c) 
to 1 mL with sample buffer. 

Reference solution fej Dilute 0,20 mL of reference solution (d) 
to 1 mL with sample buffer. 


Reference solution (f) Use a solution of molecular mass 
standards suitable for calibrating SDS-PAGE gels in the 
range 15 kDa to 67 kDa, 

Place test and reference solutions, contained in covered test- 
tubes, on a water-bath For 2 min. 

Apply 10 pL of reference solution (f) and 50 pL of each of 
the other solutions to the stacking gel tvells. Perform the 
electrophoresis under the conditions recommended by the 
manufacturer of the equipment. Detect proteins in the gel by 
silver staining. 

The test is not valid unless: the validation criteria are met 
(2.2*31)\ a band is seen in the electropherogram obtained 
with reference solution (e); and a gradation of intensity of 
staining is seen in the eleciropherograms obtained, 
respectively, with test solution (a) and test solution (b) and 
with reference solutions (a) to (e). 

The electropherogram obtained with test solution (a) under 
reducing conditions may show, in addition to the principal 
band, less intense bands with molecular masses lower than 
the principal band. No such band is more intense than the 
principal band in the electropherogram obtained with 
reference solution (d) (L0 per cent) and not more than 
3 such bands are more intense than the principal band in the 
electropherogram obtained with reference solution (e) 

(0.2 per cent). 

The electropherogram obtained w r ith test solution (a) under 
non-reducing conditions may show, in addition to the 
principal band* less intense bands with molecular masses 
higher than the principal band. No such band is more 
intense than the principal band in the electropherogram 
obtained with reference solution (d) (1,0 per cent) and not 
more than 3 such bands are more intense than the principal 
band in the electropherogram obtained with reference 
solution (e) (0,2 per cent). 

Related proteins 

Examine by liquid chromatography (2*2.29), 

Test solution Dilute the preparation to be examined with 
water R to a protein concentration of i mg/mL. 

0.25 per cent mlm hydrogen peroxide solution Dilute dilute 
hydrogen peroxide solution R in water R in order to obtain a 
0.25 per cent m/m solution. 

Reference solution To a volume of the test solution, add a 
suitable volume of 0,25 per cent m/m hydrogen peroxide 
solution to give a final hydrogen peroxide concentration of 
0.005 per cent mfm t and allow' to stand at room temperature 
for 1 h, or for the length of time that will generate about 
5 per cent oxidised interferon. Add 12.5 mg of i-methionine R 
per millilitre of solution. Allow to stand at room temperature 
for 1 h. Store the solutions for not longer than 24 h ai a 
temperature of 2-8 C, 

The chromatographic procedure may be carried out using: 

— a stainless steel column 0*25 m long and 4,6 mm in 
internal diameter packed with oaadeeylsilyl silica gel for 
chromatography R (5 put) with a pore size of 30 nm, 

— as mobile phase at a flow- rate of 1,0 mLmin: 

Mobile phase A To 700 mL of water R add 2 mL of 
trifluoroacetk acid R and 300 mL of acetonitrile for 
chromatography /?, 

Mobile phase B To 200 mL of water R add 2 mL of 
trifluoroacetk acid R and 800 mL of acetonitrile for 
chromatography /?, 
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Time 

(min) 

Mobile pha.se A 

(per cent V/V) 

Mobile phase B 
(percent V/V) 

Comment 

0’ 1 

72 

2ft 

isocratk 

1-5 

72->67 

2ft * 33 

linear gradient 

5 * 20 

67*63 

33* 37 

linear gradient 

20 - JO 

63 * 57 

37 *43 

linear gradient 

30-40 

57*40 

43 * 60 

linear gradient 

40 - 42 

40 

60 

isocraUc 

42 - 50 

40*72 

60* 28 

linear gradient 

50-60 

72 

28 

re-equilibration 


— as detector a spectrophotometer set at 210 nm. 

Equilibrate the column with the mobile phases in the initial 
gradient ratio for at least 15 min. Inject 50 pL of each 
solution. 

In the chromatograms obtained, interferon alfa-2 elutes at a 
retention time of about 20 min. In the chromatogram 
obtained with the reference solution a peak related to 
oxidised interferon appears at a retention time of about 0,9 
relative to the principal peak. The test ts not valid unless the 
resolution between the peaks due to oxidised interferon and 
interferon is at least 1.0. Consider only the peaks whose 
retention time is 0,7 to 1.4 relative to that of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak, apart from the principal peak, is not 
greater than 3.0 per cent of the total area of all of the peaks. 
The sum of the areas of any peaks other than the principal 
peak is not greater than 5.0 per cent of the total area of all of 
the peaks. 

Bacterial endotoxins (2,6.14) 

Less than 100 IU in the volume that contains 1.0 mg of 
protein. 

ASSAY 

Protein 

Test solution Dilute the preparation to be examined with 
turner R to obtain a concentration of about 0.5 mg/mL of 
interferon alfa-2. 

Reference solutions Prepare a stock solution of 0.5 mg/mL of 
bovine albumin R. Prepare 8 dilutions of the stock solution 
containing between 3 pg/mL and 30 pg/mL of bovine 
albumin R. 

Prepare 30-fold and 50-fold dilutions of the test solution. 

Add 1,25 mL of a mixture prepared the same day by 
combining 2.0 mL of a 20 g/L solution of copper sulfate R in 
water R , 2.0 mL of a 40 g/L solution of sodium tartrate R in 
water R and 96.0 mL of a 40 g/L solution of sodium 
carbonate R in 0,2 M sodium hydroxide to test-tubes containing 
L5 mL of water R (blank), 1.5 mL of the different dilutions 
of the test solution or 1.5 mL of the reference solutions. 

Mix after each addition. After approximately 10 min, add to 
each test-tube 0,25 mL of a mixture of equal volumes of 
water R and phosphomolybdotungsdc reagent R. Mix after each 
addition. After approximately 30 min, measure the 
absorbance (2.2.25) of each solution at 750 nm using the 
blank as the compensation liquid. Draw a calibration curve 
from the absorbances of the 8 reference solutions and the 
corresponding protein contents and read from the curve the 
content of protein in the test solution. 

Potency 

The potency of interferon alfa-2 is estimated by comparing 
its effect to protect cells against a viral cytopathic effect with 
the same effect of the appropriate International Standard of 


human recombinant interferon alfa-2 or of a reference 
preparation calibrated in International Units. 

The International Unit is the activity contained in a stated 
amount of the appropriate International Standard, 

The equivalence in International Units of the International 
Standard is stated by the World Health Organization, 

Carry out the assay by a suitable method, based on the 
following design. 

Use* in standard culture conditions! an established cell line 
sensitive to the cytopathic effect of a suitable virus (a human 
diploid fibroblast cell line, free of microbial contamination, 
responsive to interferon and sensitive to encephalomyocarditis 
virus, is suitable). 

The following cell cultures and virus have been showm to be 
suitable; MDBK cells (ATCC No. CCL22)* or Mouse L 
cells (NCTC clone 929; ATCC No. CCL 1) as the cell 
culture and vesicular stomatitis virus VSV, Indiana strain 
(ATCC No. VR-158) as the infective agent; or A-549 cells 
(ATCC No. CCL-185) responsive to interferon as the cell 
culture, and encephalomyocarditis virus (ATCC No. VR- 
129B) as the infective agent. 

Incubate in at least 4 series, cells with 3 or more different 
concentrations of the preparation to be examined and the 
reference preparation in a microtitre plate and include in 
each series appropriate controls of untreated cells. Choose 
the concentrations of the preparations such that the lowest 
concentration produces some protection and the largest 
concentration produces less than maximal protection against 
the viral cytopathic effect. Add at a suitable time the 
cytopathic virus to ail wells with the exception of a sufficient 
number of wells in all series, which are left with uninfected 
control cells. Determine the cytopathic effect of virus 
quantitatively with a suitable method. Calculate the potency 
of the preparation to be examined by the usual statistical 
methods for a parallel line assay. 

The estimated potency is not less than 80 per cent and not 
more than J 25 per cent of the stated potency'. 

The confidence limits of the estimated potency (P - 0,95) 
are not less than 64 per cent and not more than 156 per cent 
of the stated potency. 

STORAGE 

Store in an airtight container, protected from light, at or 
below -20 °C. 

LABELLING 

The label states; 

— the type of interferon (alfa-2a or alfa-2b), 

— the type of production. 

__._____ Ph Bur 
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Interferon Beta-la Concentrated ***** 
Solution ^ 

(Ph. Eur. monograph J639) 

MSYNLLGFLQ RSSNFQCQKL 
REEIKQLQCF QKEDAALTIY 
£TIVEN L LAN VYHQIN H LKT 
HLKRYYGRIL HYLKAKEY5H 
TGYLFN 

* glycosylalJon sile 

approx, 22 500 

Action and use 

Cytokine* 

PfiEir _____ 

DEFINITION 

Solution of a glycosylated protein having the same amino 
add sequence and disulfide bridge and a similar glvcosylation 
partem as interferon beta produced by human diploid 
fibroblasts in response to viral infections and various other 
inducers. It exerts antiviral, antiproliferative and 
immunomodulatory activity. 

Content 

Minimum 0.20 mg of protein per millilitre* 

Potency 

Minimum 1.5 x 10 s IU per milligram of protein. 

It may contain buffer salts, 

PRODUCTION 

Interferon beta-la concentrated solution is produced by a 
method based on recombinant DNA (rDNA) technology, 
using mammalian cells in culture. 

Prior to release, the following tests are carried out on each 
batch of the final bulk product, unless exemption has been 
granted by the competent authority* 

Host-cell-derived proteins 

The limit is approved by the competent authority. 

Host-cell or vector-derived DNA 

The limit is approved by the competent authority. 

iV-tenninai truncated forms 

Examination for specific A L terminal truncated forms should 
be performed using a suitable technique such as N-terminal 
sequence determination. The limits are approved by the 
competent authority. 

Dimer and related substances of higher molecular 
mass 

Not more than the amount approved by the competent 
authority, using an appropriate validated liquid 
chromatography method, 

CHARACTERS 

Appearance 

Clear or slightly opalescent, colourless or slightly yellowish 
liquid. 

IDENTIFICATION 

A. It shows the expected biological activity (see Assay). 

B. Isoform distribution* Mass spectrometry (2,2.43), 
introduction of the sample Direct inflow of a desalted 
preparation to be examined or liquid chromatography-mass 
spectrometry combination. 

Mode of ionisation Electrospray. 


Signal acquisition Complete spectrum mode from 
1100 to 2400. 

Calibration Use myoglobin in the m!z range of 600-2400; 
set the instrument within validated instrumental settings and 
analyse the sample; the deviation of the measured mass does 
not exceed 0*02 per cent of the reported mass, 
interpretation of results A typical spectrum consists of 6 
major giycoforms (A to F), which differ in their degree of 
sialytacion and/or antennarity type as shown in 
Table 1639.-1. 


Table 1639,-1. 


MS peak 

Glycoform' 

Expected M r 

Sialytation 

level 

A 

2A2S1F 

22 37S 

Disialylated 

B 

2A1S1F 

22 084 

Monosialylated 

C 

3A2S1F and/or 
2A2S1F 

+■ 1 HexNacHex 
repeal 

22 739 

Disialylated 

D 

3A3SIF 

23 031 

Trisialylated 

£ 

4A3SIF and/or 
3A3S1F 

+ t HexNacHex 
repeat 

23 400 

TrisialyUted 

F 

2 AOS IF 

21 793 

Non^sialylated 


* 2A — btantermary complex type oligosaccharide; 3A = triaittennary 
complex type oligosaccharide; 4A = letraantennary complex 
type oligosaccharide; OS - non-sialylalcd; 15 = monos jafylated; 

25 = disialylated; 3S = trisialylatcd; IF = fucosyiated. 

Results The mass spectrum obtained with the preparation to 
be examined corresponds, with respect to the 6 major peaks, 
to the mass spectrum obtained with interferon beta-la CRS , 

C. Peptide mapping (2.2,55) and liquid chromatography 
(12.29), 

Test solution Add 5 pL of a 242 g/L solution of 
iris (hydroxymethyl) am in am et ha m R and a volume of the 
preparation to be examined containing 20 pg of protein to a 
polypropylene rube of 0,5 mL capacity'. Add 4 jiL of a 
1 mg'mL solution of endoprotea&e LysC R in 0,05 At tris~ 
hydrochloride buffer solution pH 9.0 R. Mix gently and incubate 
at 30 °C for 2 h. Add 10 pL of a 15*4 g/L solution of 
dithiothreiwl R. Dilute the solution with the same volume of a 
573 g/L solution of guanidine hydrochloride R, Incubate at 
4 °C for 3-4 h. 

Reference solution Prepare at the same time and in the same 
manner as for the test solution but using interferon beta- 
la CRS instead of the preparation to be examined. 

Precolumn: 

— rise: l - 0,02 m, 0 = 2,1 mm; 

— stationary^ phase: spherical octadecylsilyi silica gel for 
chromatography R (5 pm) with a pore size of 30 nm. 

Column: 

— size: l — 0,25 m, 0 - 2.1 mm; 

— stationary phase: spherical octadecylsilyi silica gel for 
chromatography R (5 pm) with a pore size of 30 nm. 

Mobile phase: 

—- mobile phase A: dilute l mL of mfhiomacetk acid R to 
1000 mL with water R\ 

— mobile phase B : dilute l mL of mfiuoroacetic acid R in 
700 mL of acetonitrile for chromatography /?, then dilute 
to 1000 mL with water R; 


LWQt,NGRLEY CLKDRHNFDI 
EMItfNIFAIF n&QDSSSTGioi 
VLEEKLEKED | FTRGKLMS5L 
CAWTJ VRVEI LHNFYFXNRL 
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Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(percent V/V) 

D - 30 

100 64 

0^36 

30-45 

64 55 

36 -s> 45 

45 - SO 

55 -» 40 

45 ■* 60 

50 - 70 

40 -> 0 

60 100 

70-83 

0 

100 

S3 - SS 

0^ 100 

100 0 


Flow rate 0*2 mL/min, 

Detection Spectrophotometer at 214 am. 

Injection Volume that contains 20 pg of digested protein. 
System suitability The chromatogram obtained with the 
reference solution is qualitatively similar to the chromatogram 
of interferon beta- i a digest supplied with interferon beta- 
la CRS. 

Results The profile of the chromatogram obtained with the 
test solution corresponds to that of the chromatogram 
obtained with the reference solution, 

TESTS 

Impurities of molecular masses differing from that of 
interferon beta-la 

Polyacrylamide gel electrophoresis (2.2.31) under reducing 
conditions. 

Resolving gel 12 per cent acrylamide. 

Concentrated sample buffer concentrated SDS-PAGE sample 
buffer for reducing conditions R containing 2-mcrcaptoethanoI 
as the reducing agent. 

Sample buffer Mixture of equal volumes of concentrated SDS - 
PAGE sample buffer for reducing conditions R and water R, 

Test solution (a) Concentrate the preparation to be examined 
using a suitable method to obtain a protein concentration of 
1,5 mg/mL, 

Test solution (b) Mixture of equal volumes of test solution (a) 
and the concentrated sample buffer. 

Test solution (c) Dilute test solution (a) to obtain a protein 
concentration of 0.6 mg^mL. Mix equal volumes of this 
solution and the concentrated sample buffer. 

Test solution (d) Mix 8 |iL of test solution (c) and 40 jiL of 
the sample buffer. 

Test solution (e) Mix 15 pL of test solution (d) and 35 pL of 
the sample buffer. 

Test solution (f) Mix 18 pL of test solution (e) and 18 pL of 
the sample buffer. 

Test solution (g) Mix 12 pL of test solution (f) and 12 pL of 
the sample buffer. 

Reference solution Solution of relative molecular mass markers 
suitable for calibrating SDS-PAGE gels in the range of 
15-67 kDa. Dissolve in the sample buffer. 

Sample treatment Boil for 3 min. 

Application 20 pL of test solutions (b) to (g) and the 
reference solution. 

Detection Coomassie staining* carried out as follows: immerse 
the gel in Coomassie staining solution R! at 33-37 "C for 
90 min with gentle shaking* then remove the staining 
solution* destain the gel with a large excess of a mixture of 
1 volume of glacial acetic add R. I volume of 2-propanol R 
and 8 volumes of water R. 


Apparent molecular masses Interferon beta-1 a “ about 23 000; 
underglycosylated interferon beta-la = about 21 000; 
deglvcosylated interferon beta-la - about 20 000; interferon 
beta-la dimer = about 46 000. 

Identification of bands Use the electropherogram provided with 
interferon beta -1 a CRS. 

System suitability: 

— the validation criteria are met (2.2.31); 

— a band is seen in the electropherogram obtained with test 
solution (g); 

— a gradation of intensity of staining is seen in the 
electropherograms obtained with test solutions (b) to (g). 

Limits: 

— in the electropherogram obtained with test solution (c)> 
the band corresponding to underglycosylated interferon 
beta-la is not more intense than die principal band in the 
electropherogram obtained with test solution (e) 

(5 per cent); 

— in the electropherogram obtained with test solution (b) 5 
the band corresponding to deglycosvlated interferon beta- 
1 a is not more intense than the principal band in the 
electropherogram obtained with test solution (e) 

(2 per cent); any othcr band corresponding to an 
impurity of a molecular mass lower than that of interferon 
beta-1 a* apart from the band corresponding to 
underglycosylated interferon beta-la is not more intense 
than the principal band in the electropherogram obtained 
with test solution (f) (1 per cent). 

Oxidised interferon beta-la 

Maximum 6 per cent. 

Use the chromatogram obtained with the test solution in 
identification C. Locate the peaks due to the peptide 
fragment comprising amino acids 34-45 and its oxidised form 
using the chromatogram of oxidised interferon beta-la digest 
supplied with interferon beta-la CRS. 

Calculate the percentage of oxidation of interferon beta-la 
using the following expression: 


^34-45 + ^34 —45 or 

^ 34 -i 5 ox = area of the peak due to die oxidised peptide 
fragment 34-45; 

^ 34-45 - area of the peak due to the peptide fragment 

34-45. 

Bacterial endotoxins (2.6.14) 

Less than 0.7 IU in the volume that contains 1 x 10 6 IU of 
interferon beta-la, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins. 

ASSAY 

Protein 

Liquid chromatography (2.2.29). Prepare 3 independent 
dilutions for each solution. 

Test solution Dilute the preparation to be examined to obtain 
a concentration of 100 pg/mL, 

Reference solution Dissolve the contents of a vial of interferon 
beta-1a CRS to obtain a concentration of 100 pg/mL, 
Precolumn: 

— size : / = 0,02 m, 0 - 2.1 mm; 

— stationary phase : butylsilyl silica gel for chromatography R 
(5 pm) with a pore size of 30 nm. 

Column: 

— size : l = 0.25 m 3 0 = 2,1 mm; 
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— stationary phase butylsilyl silica gel for chromatography R 
{5 pm) with a pore size of 30 nm. 

Mobile phase: 

— mobile phase A: 0.1 per cent VIV solution of mfluoroacetic 
add R; 

— mobile phase B: to 300 mL of water R , add 1 mL of 
irifluaroacene add R and dilute to 1000 mL with 
acetonitrile for chromatography R; 


Time 

(mini 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 20 

100 * 0 

0 * 100 

20 - 25 

0 

100 

25 - 26 

G* LOO 

LOO *0 

26 - 40 

LOO 

0 


Ftmv rate 0.2 mL min. 

Detection Spectrophotometer at 214 nm. 

Injection 50 pL. 

Retention time Interferon beta-la = about 20 min. 

System suitability: reference solution: 

— symmetry factor. 0.8 to 2,0 for the peak due to interferon 
beta-la; 

repeatability: maximum relative standard deviation of 
3.0 per cent between the peak areas obtained after 
injection of the 3 independent dilutions. 

Calculate the content of interferon beta-la 

(CqorHi ) taking into account the assigned 

content of in interferon beta-la CR$. 

Potency 

The potency of interferon beta-la is estimated by comparing 
its ability to protea cells against a viral cytopathic effect with 
the same ability of the appropriate International Standard of 
human recombinant interferon beta-la or of a reference 
preparation calibrated in International Units. 

The International Unit is the activity contained in a stated 
amount of the appropriate International Standard, 

The equivalence in International Units of the International 
Standard is stated by the World Health Organisation. 

Cany out the assay using a suitable method, based on the 
following design. 

Use, in standard culture conditions, an established cell line 
sensitive to the cytopathic effect of a suitable vims and 
responsive to interferon. The cell cultures and viruses that 
have been shown to be suitable include the following: 

— W r ISH cells (ATCC No. CCL-25) and vesicular 
stomatitis virus VSV, Indiana strain (ATCC No. VR-I58) 
as infective agent; 

— A549 cells (ATCC No. CCLHB5) and 
cncephalomyocarditis virus EMC (ATCC No. VR-129B) 
as infective agent. 

Incubate in at least 4 series, cells with 3 or more different 
concentrations of the preparation to be examined and the 
reference preparation in a mtcrotitre plate and include in 
each series appropriate controls of untreated cells. Choose 
the concentrations of the preparations such that the lowest 
concentration produces some protection and the largest 
concentration produces less than maximal protection against 
the viral cytopathic effect. Add at a suitable time the 
cytopathic virus to all wells with the exception of a sufficient 
number of wells in all series, which are left with uninfected 
control cells. Determine the cytopathic effect of the virus 
quantitatively with a suitable method. Calculate the potency 


of the preparation to be examined by the usual statistical 
methods (for example, S.J). 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. 

The confidence limits (P = 0.95) are not less than 

64 per cent and not more than 156 per cent of the estimated 

potency. 

STORAGE 

In an airtight container, protected from light, at a 
temperature below -70 Q If the substance is sterile, store 
in a sterile, airtight, tamper-proof container. 

LABELLING 

The label states: 

the interferon beta-1 a content, in milligrams per millilitre; 

— the antiviral activity, in International Units per millilitre; 

— where applicable, that the substance is suitable for use in 
the manufacture of parenteral preparations. 

______ PhEur 
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Concentrated Solution ***** 

(Ph. Eur. monograph 1440} 

C->jH n 66^204O2 j &S 5 16 465 

Actio n and use 

Cytokine, 

PtiEpr __ 

DEFINITION 

Interferon gamma-lb concentrated solution is a solution of 
the A-terminal methionyl form of interferon gamma, a 
protein which is produced and secreted by human antigen- 
stimulated T lymphocytes in response to viral infections and 
various other inducers. It has specific immunomodulatory 
properties, such as potent phagocne-activating effects. 

Tie protein consists of non-covalent dimers of two identical 
monomeis. The formula of the monomer is as follows: 

M 

GEPYVKEAEH LKKYFMAGHS DVADNGTLFL GILKNWKEES 
DRKIMQ5Q1V SFYFXLFKNF KDDQSIQKSV ETIKEDMNVK 
FFNSNKKKRD DFEKLTNYSV TDLNVQRKAI HELIQVMAEL 
SFAAKT GXm RSQKLFRGR 

The potency of interferon gamma-lb is not less than 
20 x IQ 6 IU per milligram of protein. Interferon gamma-lb 
concentrated solution contains not less than 30 x 10° IU of 
interferon gamma-lb per millilitre, 

PRODUCTION 

Interferon gamma-lb concentrated solution is produced by a 
method based on recombinant DNA technology, using 
bacteria as host-cells. It is produced under conditions 
designed to minimise microbial contamination. 

Interferon gamma-lb concentrated solution complies with 
the following additional requirements. 

Host-cell derived proteins 

The limit is approved by the competent authority. 

Host-cell- and vector-derived DNA 

The limit is approved by the competent authority. 

CHARACTERS 

A clear, colourless or slightly yellowish liquid. 
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IDENTIFICATION 

A. It show’s the expected biological activity when tested as 
prescribed in the assay. 

B* Examine the electropherograms obtained in the test for 
impurities of molecular masses differing from that of 
interferon gamma-lb. The principal bands in the 
electropherogram obtained with the test solution correspond 
in position to the principal bands in the electropherogram 
obtained with reference solution (a), 

C. Examine by peptide mapping. 

Solution A Frepare a solution containing 1.2 g/L of 
iris (hydroxymethyl) ammomaharn R, 8,2 g/L of anhydrous 
sodium acetate R, 0.02 g/L of calcium chloride R and adjust to 
pH 8*3 with dilute acetic acid R. Add polysorbate 20 R to a 
concentration of 0 J per cent V/V. 

Test solution Desalt a volume of the preparation to be 
examined containing 1 mg of protein by a suitable procedure. 
For example, filter in a microcentrifuge tube and reconstitute 
with 500 pL of solution A. Add 10 pL of a freshly prepared 
1 mg'mL solution of trypsin for peptide mapping R in water R 
and mix gently by inversion. Incubate at 30 C to 37 C for 
24 h, add 100 pL of phosphoric add R per millilitre of 
digested sample and mix by inversion. 

Reference solution Dilute mt&feron gamma-lb CRS in water R 
to obtain a concentration of 1 mg/tnL. Prepare as for the test 
solution, ensuring that all procedures are carried out 
simultaneously and under identical conditions. 

Examine by liquid chromatography (2.2*29). 

The chromatographic procedure may be carried out using: 
a stainless steel column, 0.15 m long and 4.6 mm in 
internal diameter packed with octadecylsUyl silica gel for 
chromatography R (10 pm), 

— as mobile phase at a Bow rate of L0 mL7min; 

Mobile phase A ( 0.05 M sodium phosphate buffer solution 
pH 3.3). Solution I: dissolve 7.80 g of sodium dihydrogen 
phosphate R in water R and dilute to 1000*0 mL with the 
same solvent* Solution II: dilute 0.33 mL of phosphoric acid R 
to 100*0 mL with water R. Mix 920 mL of solution I and 
80 mL of solution II. Adjust the pH if necessary. 

Mobile phase B Acetonitrile for chromatography /?, with the 
following elution conditions (if necessary, the gradient may 
be modified to improve the separation of the digest): 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V] 

o 

100 * SO 

Qe>2Q 

JO * 50 

m -MSO 

20 40 

50 - 51 

60 30 

40 * 7 0 

51 - 59 

30 

70 


— as detector a spectrophotometer set at 214 nm, 
maintaining the temperature of the column at 40 G. 
Equilibrate the column for at least 15 min at the initial 
elution composition. Carry out a blank run using the above- 
mentioned gradient. 

Inject 100 pi, of the test solution and 100 pL of the 
reference solution. The test is not valid unless the 
chromatogram obtained with each solution is qualitatively 
similar to the chromatogram of interferon gamma-lb digest 
supplied with interferon gamma-lb CRS. The profile of the 
chromatogram obtained w-ith the test solution corresponds to 
that of the chromatogram obtained with the reference 
solution* 


D, Examine by N-terminal sequence analysis. 

Use an automated solid-phase sequencer, operated in 
accordance with the manufacturer's instructions* 

Equilibrate by a suitable procedure the equivalent of 100 pg 
of interferon gamma-lb in a 10 g/L solution of ammonium 
hydrogen carbonate R y pH 9,0. 

identify’ the phenylthiohydantoin (PTH)-amino acids released 
at each sequencing cycle by reverse-phase liquid 
chromatography. The procedure may be carried out using 
the column and reagents recommended by the manufacturer 
of the sequencing equipment for the separation of PTH- 
amino acids* 

The separation procedure is calibrated using: 

— the mixture of PTH-amino adds prodded by the 
manufacturer, w'ith the gradient conditions adjusted as 
indicated to achieve optimum resolution of all amino 
acids, 

— a sample from a blank sequencing cycle, obtained as 
recommended by the equipment manufacturer. 

The first fifteen amino adds are: 

Met-Gln-Asp-Pro-Tyr-VaTLys- G1 u-Al a-Glu-Asn-Le u~ Ly s- 
Lys-Tyr. 

TESTS 

Appearance 

The preparation to be examined is clear (2.2.1) and not 
more intensely coloured than reference solution Y 7 (2*2.2, 
Method IT). 

pH (2.2*2) 

The pH of the preparation to be examined is 4*5 to 5.5. 

Covalent dimers and oligomers 

Not greater than 2 per cent, determined by size-exclusion 
chromatography (2.2.30). 

Test solution Dilute the preparation to be examined with the 
mobile phase to a protein concentration of 0.1 mg/mL. 
Reference solution (a) Dilute interferon gamma-lb CRS with the 
mobile phase to a protein concentration of 0. i mg/mL. 
Reference solution (b) Prepare a mixture of the following 
molecular mass standards: bovine albumin, ovalbumin, 
trypsinogen, lysozyme, at a concentration of 0* 1 mg/mL to 
0.2 mg/mL for each standard. 

The chromatographic procedure may be carried out using: 

— a stainless steel column 0.3 m long and 7*8 mm in 
internal diameter packed with hydrophilic silica gel for 
chromatography R y of a grade suitable for fractionation of 
globular proteins in the molecular weight range of 

10 000 to 500 000 (5 pm), 

— as mobile phase at a flow rate of LQ mL/min a mixture 
prepared as follows (0*2 M sodium phosphate buffer 
solution pH 6.8). Solution I: dissolve 31*2 g of sodium 
dihydrogen phosphate R and 1.0 g of sodium dodecyl 
sulfate R in water R and dilute to 1000*0 mL with the 
same solvent* Solution II: dissolve 28.4 g of anhydrous 
disodium hydrogen phosphate R and L0 g of sodium dodecyl 
sulfate R in water R and dilute to 1000.0 mL w-ith the 
same solvent. Mix 450 mL of solution I and 550 mL of 
solution II. Adjust the pH if necessary, 

— as detector a spectrophotometer set at 210 nm to 
214 nm. 

Inject 200 pL of each solution. The test is not valid unless: 
the molecular mass standards in reference solution (b) are 
well separated; the retention time of the principal peak in the 
chromatogram obtained w4th reference solution (a) is 
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between the retention time of trypsinogen and lysozyme in 
the chromatogram obtained with reference solution (b). 
Compare the chromatograms obtained with the test solution 
and with reference solution (a). There are no additional 
shoulders or peaks in the chromatogram obtained with the 
test solution compared with the chromatogram obtained with 
reference solution (a). 

Calculate the percentage content of covalent dimers and 
oligomers. 

Monomer and aggregates 

Examine by size-exdusion chromatography (2.230), 

The content of monomer and aggregates is not greater than 

2 per cent. 

Solution A Prepare a solution of the following composition: 
0.59 g/L of succinic acid R and 40 g T of mannitol /?, adjusted 
to pH 5*0 with sodium hydroxide solution R. 

Test solution Dilute the preparation to be examined with 
solution A to a protein concentration of 1 mg/mL* 

Reference solution Dilute interferon gamma-lb CRS with 
solution A to a protein concentration of 1 mg/mL, 

Resolution solution Prepare 500 pL of a mixture consisting of 
0.04 mgmL of bovine albumin R and 0.2 mg/mL of interferon 
gamma-lb CRS in solution A. Use this solution within 24 h 
of preparation* 

The chromatographic procedure may be carried out using: 

— a stainless steel column 03 m long and 7.8 mm in 
internal diameter packed with hydrophilic silica gel for 
chromatography R 7 of a grade suitable for fractionation of 
globular proteins in the molecular weight range of 

10 000 - 300 000 (5 pm), 

— as mobile phase at a flow rate of 0,8 mL/min a 89.5 g/L 
solution of potassium chloride R (1.2 M), 

— as detector a spectrophotometer set at 214 nm. 

Inject 20 pL of the resolution solution. In the chromatogram 
obtained, the retention time of the principal peak, 
corresponding to the native interferon gamma-lb dimer, ts 
about 10 rain. Bovine albumin elutes at a relative retention 
time of about 0*85, relative to the main peak. The test is not 
valid unless the resolution between the peaks due to bovine 
albumin and interferon gamma-lb is at least 1.5* 

Inject 20 pL of the test solution and 20 pL of the reference 
solution. The chromatograms obtained show principal peaks 
with identical retention times. Calculate the percentage 
content of monomer and aggregates from the peak area of 
the monomer peak and of peaks which elute prior to the 
native interferon gamma-lb peak in the chromatogram 
obtained with the test solution, by the normalisation 
procedure, disregarding any peak due to the solvent. 

Deamidated and oxidised forms and heterodimers 

Examine by liquid chromatography (2.2.29). The content of 

deamidated and oxidised forms is not greater than 

10 per cent. The content of heterodimers is not greater than 

3 per cent 

Test solution Dilute the preparation to be examined with 
water R to a protein concentration of 1 mg/mL. 

Reference solution (a )Dilute interferon gamma-lb CRS with 
water R to a protein concentration of 1 mg/mL. 

Reference solution (b) Dissolve the contents of a vial of 
interferon gamma-lb for systetn suitability CRS in water R to 
obtain a protein concentration of about 1 mg/mL. 

The chromatographic procedure may be carried out using: 

— a stainless steel column 0.075 m long and 7.5 mm in 
internal diameter packed with an appropriate hydrophilic 


polymcthaerylate, strong cation-exchange gel (10 pm, 
100 nm), 

** as mobile phase at a flow rate of 1,2 mL/min: 

Mobile phase A ( 0.05 A1 ammonium acetate buffer pH 6.5)* 

A 3.86 g/L solution of ammoniu m acetate R y adjusted to 
pH 6.5 with dilute acetic acid R y 

Mobile phase B (1.2 M ammonium acetate buffer pH 6*5). 

A 92,5 g/L solution of ammonium acetate /?, adjusted to 
pH 6.5 with dilute acetic acid R y 

with the following elution conditions (if necessary, the slope 
of the gradient may be modified to improve the separation). 


Time 

Mobile phase A 

Mobile phase H 

(min) 

(percent V/V) 

(per cent V/V) 

0 - I 

100 

0 

2-30 

LOO ->0 

100 

31 - JS 

0 

100 


— as detector a spectrophotometer set at 280 nm, 
maintaining the temperature of the column at 35 C* 

Inject 25 pL of reference solution (b). In the chromatogram 
obtained, the retention time of the principal peak is about 
26 min. Deamidated and oxidised forms co-elute at a relative 
retention time of about 0.95, relative to the principal peak* 
The test is not valid unless the resolution, defined by the 
ratio of the height of the peak corresponding to the 
deamidated and oxidised forms to the height above the 
baseline of the valley separating the two peaks, is at least 1 *2, 
Inject 25 pL of the test solution and 25 pL of reference 
solution (a). The chromatograms obtained show principal 
peaks with identical retention times. Calculate the percentage 
content of deamidated and oxidised interferon gamma-lb as 
a percentage of the area of the main peak. Heterodimers have 
relative retention times of 0.7 and 0.85 relative to the main 
peak. Calculate the percentage of heterodimers as a 
percentage of the sum of the areas of all peaks. 

Impurities of molecular masses differing from that of 
interferon gamma-lb 

Examine by polyacrylamide gel electrophoresis (2.2.31). 

The test is performed under both reducing and non-reducing 
conditions, using resolving gels of 15 per cent acrylamide and 
silver staining as the detection method* 

Sample buffer (non-reducing conditions) Dissolve 3,78 g of 
tris(hydroxymethyl) aminomethane /?, 10.0 g of sodium dodecyl 
sulfate R and 0* 100 g of bromopkenot blue R in water R. 

Add 50.0 mL of glycerol R and dilute to 80 mL with water R. 
Adjust the pH to 6,8 w r itli hydrochloric acid R and dilute to 
100 mL with water R , 

Sample buffer (reducing conditions) Dissolve 3.78 g of 

tris (hydroxwnethy!) aminotmtha ne R. 10,0 g of sodium dodecyl 

sulfate R and 0* 100 g of bromophenol blue R in water R. 

Add 50.0 mL of glycerol R and dilute to 80 mL with water R . 
Adjust the pH to 6.8 with hydrochloric acid R and dilute to 
100 mL with water R. Immediately before use, add 
dithiothreitol R to a final concentration of 250 mM. 

Test solution Dilute the preparation to be examined in water R 
to a protein concentration of 1 mg/mL. Dilute 150 pL of the 
solution with 38 pL of sample buffer. 

Reference solution (a) Prepare in the same manner as for the 
test solution, but using interferon gamma-lb CRS instead of 
the preparation to be examined. 

Reference solution (b) (5 ng control) Mix 50 pL of a 
0.01 mg/mL solution of heroine albumin R with 2000 pL of 
water R and 450 pL of sample buffer. 
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Reference solution (c) (2 ng control) Mix 20 pL of a 

0.01 mg/mL solution of bovine albumin R with 2000 pL of 

water R and 450 gL of sample buffer. 

Reference solution (d) Use a solution of molecular mass 
standards suitable for calibrating SDS-polyacrylamide gels in 
the range of 10 kDa to 70 kDa. 

Leave each solution, contained in a test tube, at ambient 
temperature for 15 min, then store on ICC. 

Apply 25 jxL of each solution to die stacking gel wells, 
Perform the electrophoresis under the conditions 
recommended by the manufacturer of the equipment. Detea 
proteins in the gel by silver staining. 

The test is not valid unless: the validation criteria are met 
(2.2.31)-, a band is seen in the etectropherograms obtained 
with reference solutions (b) and (e). 

The principal band in the electropherogram obtained "with 
the test solution is similar in intensity to the principal band in 
the electropherogram obtained with reference solution (a). 

In the electropherogram obtained with the lest solution, no 
significant bands are observed that are not present in the 
electropherogram obtained with reference solution (a) 

(0.01 per cent)* A significant band is defined as any band 
whose intensity is greater than or equal to that of the band in 
the electropherogram obtained with reference solution (c). 
Nor leucine 

Not more than 0.2 mole of norleueinc per mole of interferon 
gamma-lb, determined by amino acid analysis. 

Test solution Add 2.5 mL of the preparation to be examined 
onto a column suitable for the desalting of proteins 
previously equilibrated with 25 mL of a 10 per cent VIV 
solution of acetic acid R. Elute the sample with another 
2*5 mL of a 10 per cent V/V solution of acetic acid J?. 
Determine the protein content by measuring the absorbance 
of this solution as described under Protein, in the Assay 
section. Pipette a volume containing the equivalent of 100 pg 
of interferon gamma-lb into each of three reaction vials. 
Evaporate to dryness under reduced pressure. 

Perform the hydrolysis of the three samples as follows. 

Add to each reaction vial 200 |iL of a 50 per cent VfV 
solution of hydrochloric acid R containing 1 per cent VIV of 
phenol R t evacuate the samples, purge with nitrogen and 
hydrolyse in the gas phase. Heat the reaction vials at 110 C 
for 22 h* After hydrolysis evaporate to dryness under reduced 
pressure. 

Perform the derivatisaiion of the samples as follows. Prepare 
immediately before use a mixture consisting of two volumes 
of ethanol R, one volume of water R and one volume of 
triethylamme R. Add 50 gL of this solution to each reaction 
vial and shake lightly* Evaporate to dryness under reduced 
pressure. Add to each vial 50 pL of a mixture consisting of 
7 volumes of ethanol R, one volume of water one volume 
of triethylamme R and one volume of phenyl isothiocyanate R. 
Shake lightly and allow to stand at room temperature for 
about 15 min. Evaporate to dryness under reduced pressure. 
Reconstitute the samples in 250 pL of mobile phase A. 
Norleucine stock solution Prepare a 250 nmol/mL solution of 
Dl .-norleucine R in 0.01 M hydrochloric acid. This solution may 
be kept for two months at 4 C. 

Leucine stock solution Prepare a 250 nmol/mL solution of 
leucine R in 0.01 M hydrochloric add. This solution may be kept 
at 4 C for two months. 

Reference solution Mix 10 jiL of norleucine stock solution with 
100 pL of leucine stock solution in each of the three reaction 
vials* Evaporate to dryness under reduced pressure. Perform 


the derivatisation of the samples as described for the 
preparation of die test solution. 

Examine by liquid chromatography (2.2.29). 

The chromatographic procedure may be carried out using: 

— a stainless steel column 0.15 m long and 3.9 mm in 
diameter packed with octadecylsilyl silica gel for 
chromatography R (4 pm), 

— as mobile phase at a flow rate of L0 mUmin: 

phase A Mix 70 volumes of a 19 g/L solution of 
sodium acetate R containing 0.05 per cent VIV of 
triethylamme R and adjusted to pH 6.4 with dilute acetic 
add R and 30 volumes of mobile phase B, 

Mobile phase B Mix 40 volumes of water R and 60 volumes of 
acetonitrile R y 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase H 
(percent V/V) 

Comment 

0-7 

100 

0 

Uocralic 

7 - 7.1 

100 ->0 

0-> 100 

linear gradient 

7.1 - 10 

0 

100 

washing step 

10 - 10.1 

0-> 100 

100 ^0 

linear gradient 

10.1 * 15 

100 

0 

re-equilibration 


as detector a spectrophotometer set at 254 nm t 
maintaining the temperature of the column at 43 C. 

Inject 50 pL of each solution. 

In the chromatograms obtained with the test solution, 
identify the peaks corresponding to leucine and norleucine. 
The retention time of norleucine is 6.2 min to 7 min* 
Calculate the content of norleucine (in moles of norleucine 
per mole of interferon gamma-lb) from the peak areas of 
leucine and norleucine in the chromatograms obtained with 
the reference and test solutions, considering that there arc 
10 moles of leucine per mole of interferon gamma-lb. 
Bacteria] endotoxins ( 2 . 6 . 14 ) 

Less than 5 IU in the volume that contains 20 x 10 b IU of 
interferon gamma-lb. 

ASSAY 

Protein (2.2.25) 

Dilute the substance to be examined in water R to obtain a 
concentration of 1 mg/mL. Record the absorbance spectrum 
between 220 nm and 340 nm, Measure the value at the 
absorbance maximum of 280 nm, after correction for any 
light scattering due to turbidity measured at 316 nm. 
Calculate the concentration of interferon gamma-l b using a 
specific absorbance value of 7*5. 

Potency 

The potency of interferon gamma-!b is estimated by 
evaluating the increase of the expression of human-leukocyte- 
antigen-DR (HLA-DR) due to the interferon gamma-lb 
present in test solutions during cultivation of the cells, and 
comparing this increase with the same effect of the 
appropriate International Standard of human recombinant 
interferon gamma or of a reference preparation calibrated in 
International Units, 

The International Unit is the activity contained in a stated 
amount of the appropriate International Standard, 

The equivalence in International Units of the International 
Standard is stated by the World Health Organization, 

Carry out the assay by a suitable method, based on the 
following design. 

Use COLO 205 cells under standard culture conditions. 
Trypsinise a 3- to 5-day-old flask of COLO 205 cells and 
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prepare a cell suspension at a concentration of 
1.0 X 10® celk/mL. 

Add 100 pL of the dilution medium to all welts of a 96-well 
microtitre plate. Add an additional 100 pL of this solution to 
the wells designed for the blanks. Add 100 pL of each 
solution to be tested onto the plate and cany out a series of 
twofold dilution steps in order to obtain a standard curve. 
Then add 100 pL of the cell suspension to all wells and 
incubate the plate under appropriate conditions for cell 
cultivation. 

After cultivation remove the growth medium and wash and 
fix cells to the plate. Add an antibody able to detect HLA- 
DR expressed due to the presence of interferon gamma-lb 
and incubate under appropriate conditions* After washing the 
plate, incubate with an antibody conjugated to a marker 
enzyme which is able to detect the anti-HLA-DR antibody. 
After this incubation step* wash the plate and add an 
appropriate substrate solution. Stop the reaction. Measure 
the absorbance of the solution and calculate the potency of 
the preparation to be examined by the usual statistical 
methods. 

The estimated specific activity is not less than 80 per cent 
and not more than 125 per cent of the stated potency* 

The confidence limits (P - 0,95) are not less than 

70 per cent and not more than 140 per cent of the estimated 

potency, 

STORAGE 

Store in an airtight container protected from light and at a 
temperature of -70 

_______ Ph&* 


Iodine * ** 

** ** 

(Ph, Eur. monograph 0031) * 

I 2 253.8 7553-56-2 

Action and use 

Antiseptici antithyroid. 

Preparations 

Alcoholic Iodine Solution 
Aqueous Iodine Oral Solution 
Povidone-Iodine Eye Drops 
Povidone-Iodine Mouthwash 
Povidone-Iodine Solution 

PfiEur^ ___ _ ___ 

DEFINITION 

Content 

99.5 per cent to 100.5 per cent of I. 

CHARACTERS 

Appearance 

Greyish-violet, brittle plates or fine crystals with a metallic 
sheen. 

Solubility 

Very slightly soluble in water, very soluble in concentrated 
solutions of iodides, soluble in ethanol (96 per cent), slightly 
soluble in glycerol. 

It volatilises slowly at room temperature. 

IDENTIFICATION 

A. Heat a few fragments in a test-tube. Violet vapour is 
evolved and a bluish-black crystalline sublimate is formed. 


B. To a saturated solution add stank solution R. A blue 
colour is produced. Heat until decolourised. On cooling, the 
colour reappears. 

TESTS 
Solution S 

Triturate 3.0 g with 20 mL of water R> filter, wash the filter 
with water R and dilute the filtrate to 30 mL with the same 
solvent. To the solution add 1 g of zinc powder R. When the 
solution is decolourised, filter, wash the filter with water R 
and dilute to 40 mL with the same solvent. 

Bromides and chlorides 

Maximum 250 ppm. 

To 10 mL of solution S add 3 mL of ammonia R and 6 mL 
of silver nitrate solution R2. Filter, wash the filter with ivater R 
and dilute the filtrate to 20 mL with the same solvent. 

To 10 mL of the solution add 1,5 mL of nitric add R * After 
1 min, any opalescence in the solution is not more intense 
than that in a standard prepared at the same time by mixing 
10.75 mL of water R y 0,25 mL of 0,01 M hydrochloric add y 
0,2 mL of dilute nitric add R and 0*3 mL of stiver nitrate 
solution R2. 

Non-volatile substances 
Maximum 0*1 per cent. 

Heat 1.00 g in a porcelain dish on a water-bath until the 
iodine has volatilised. Dry the residue at 100-105 C* 

The residue weighs a maximum of 1 mg. 

ASSAY 

Introduce 0.200 g into a flask containing 1 g of potassium 
iodide R and 2 mL of water R and add 1 mL of dilute acetic 
add R. When dissolution h complete, add 50 mL of footer R 
and titrate with 0.1 M sodium thiosulfate, using starch 
solution R as indicator. 

1 mL of 0.1 At sodium thiosulfate is equivalent to 12.69 mg of 

I* 

_____ PfiEur 

Iodixanol ;***** 

*. * 

(Ph, Eur, monograph 2215) * 



C 55 H 4 J 6 HA 5 1550 92339-11-2 

Action and use 

Iodinatcd contrast medium. 

Pti etc -— 

DEFINITION 

Mixture of stereoisomers of 5,5'-[(2-hydroxypropane-! ,3- 
diy 1) bis(acety 1 immo) ] bis [NJSI '-bis (2,3-dihydroxyp ropyl) - 
2,4,6-triiodobenzene-1 j3-dicatboxamide]. 

Content 

98,5 per cent to 101*0 per cent (anhydrous substance)* 
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CHARACTERS 

Appearance 

White or almost white powder, hygroscopic. 

Solubility 

Freely soluble in water, sparingly soluble in methanol, 
practically insoluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24). 
Comparison iodixanol CRS, 

B. Liquid chromatography (2.2,29) as described in the test 
for related substances with the following modifications. 
Injection Test solution and reference solution (b). 

Results The 3 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 
3 principal peaks in the chromatogram obtained with 
reference solution (b). 

TESTS 
Solution S 

Dissolve 5.0 g in team R and dilute to 50,0 mL with the 
same solvent. 

Appearance of solution 

Heat solution S at about 98 C for 30 min without boiling 
then allow to cool to room temperature. The solution is clear 
(2,2.1) and not more intensely coloured than reference 
solution Y 7 (2.2.2, Method II), 

Impurities E and H 

Liquid chromatography (2,2,29). 

Test solution Dissolve 0.250 g of the substance to be 
examined in mater R and dilute to 100,0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with water R. 

Reference solution (b) Dissolve 5 mg of iodixanol 
impurity E CRS and 5 mg of iodixanol impurity H CRS in 
water R and dilute to 20,0 mL with the same solvent. 
Reference solution (c) Mix 5,0 mL of the test solution with 
5,0 mL of reference solution (b) and dilute to 50.0 mL with 
water R . 

Column: 

— size ; / = 0,25 m, 0 = 4,6 mm; 

— stationary phase: aminopmpykilyl silica gel for 
chromatography R (5 pm). 

Mobile phase : 

— mobile phase A: acetonitrile R, water R (50:50 VfV) m y 

— mobile phase B: acetonitrile i?; 


Time 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

0-2 

30 

70 

2-27 

30 ^ 66 

70 + 32 


Flow rate 1,7 mL/min. 

Detection Spectrophotometer at 254 nm. 

Infection 10 jiL of the test solution and reference solutions (a) 
and (c). 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurities E and H. 

Relative retention With reference to iodbianol (l sl peak) 
(retention rime = about 16 min): impurity E 


(l Bt peak) = about 0,7; impurity E (2 nd peak) = about 0.8; 
impurity H = about l .4. 

System suitability: reference solution (c): 

— resolution: minimum 5.0 between the l sl peak due to 
impurity E and the l fll peak due to iodixanol. 

Limits: 

— correction factor, for the calculation of total content of 
impurity E, multiply the peak area of the l* r peak due to 
impurity E by 1.7; 

— impurity H: not more than 0.6 times the sum of the areas 
of the 2 principal peaks in the chromatogram obtained 
with reference solution (a) (0.6 per cent); 

— impurity E: not more than 0.3 times the sum of the areas 
of the 2 principal peaks in the chromatogram obtained 
with reference solution (a) (0,3 per cent). 

Related substances 

Liquid chromatography (2,2.29). 

Test solution Dissolve 0.250 g of the substance to be 
examined in tvater R and dilute to 100.0 mL with the same 
solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100,0 mL with water R , 

Reference solution (b) Dissolve 25 mg of iodixanol CRS in 
water R and dilute to 10,0 mL with the same solvent. 
Reference solution (c) Dissolve 5 mg of iodixanol 
impurity C CRS and 5 mg of iopentol CRS in wafer R and 
dilute to 10.0 mL with the same solvent. Dilute 5.0 mL of 
this solution to 100.0 mL with water R. 

Reference solution (d) Mix 5.0 mL of the test solution with 
5.0 mL of reference solution (c) and dilute to 50.0 mL with 
water R , 

Column: 

— size: l = 0,25 m,0 = 4.6 mm; 

— stationary phase : oaadecyistlyl silica gel for chromatography R 
(5 pm). 

Mobile phase: 

— mobile phase A : water R; 

— mobile phase B: acetonitrile R s tvater R (50:50 VIV); 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0-2 

94 

6 

2-32 

94+ 80 

6 + 20 

32 - 72 

60 + 0 

20 + 100 

72-62 

0 

100 


Flow rate 1 mL/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL of the test solution and reference 
solutions (a)j (c) and (d). 

Identification of impurities Use the chromatogram obtained 
with reference solution (c) to identify the peaks due to 
impurity C and iopentol. 

Relative retention With reference to iodixanol (1* peak) 
(retention time - about 27 min): iopentol (I st peak) = about 
0.8; iopentol (2 nd peak) = about 0,9; impurity C 
0“ peak) = about 1,04; ovcralkylated impurities (a group of 
peaks) = 1.33-1,70, 

System suitability Reference solution (d): 

— resolution: baseline separation between the 2 peaks due to 
iopentol; 
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— peak-to-valky ratio : minimum 1.3* where H p ~ height 
above the baseline of the l 5t peak due to impurity C and 
H v == height above the baseline of the lowest point of the 
curve separating this peak from the J SI peak due to 
iodixanol. 

Limits : 

— correction factor, for the calculation of total content of 
impurity C, multiply the peak area of the I s1 peak due to 
impurity C by 1.3; 

— impurity C: not more than 0.4 times the sum of the areas 
of the 2 principal peaks in the chromatogram obtained 
with reference solution (a) (0.4 per cent); 

— overalkylated impurities (such as impurity I) ; not more than 
the sum of the areas of the 2 principal peaks in the 
chromatogram obtained with reference solution (a) 

(1.0 per cent); 

— unspecified impurities : for each impurity, not more than 
0.1 times the sum of the areas of the 2 principal peaks in 
the chromatogram obtained with reference solution (a) 
(0.10 per cent); 

— total: not more than L5 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (a) (1.5 per cent); 

— disregard limit: 0.05 times the sum of the areas of the 
2 principal peaks in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Free aromatic amine 

Maximum 500 ppm. 

Test solution Transfer 0.200 g of the substance to be 
examined to a 25 mL volumetric flask and dissolve in 
15.0 mL of water R t 

Reference solution Dissolve 5.0 mg of iohexol impurity J CRS in 
water R and dilute to 5.0 mL with the same solvent. Dilute 
1.0 mL of this solution to 100.0 mL with water R . 

Mix 10.0 mL of this solution with 5.0 mL of tvawr R in a 
25 mL volumetric flask. 

Blank solution Transfer 15.0 mL of water R to a 25 mL 
volumetric flask. 

In conducting the following steps, keep the flasks in iced water and 
protected as muck as possible from light until all the reagents have 
been added. 

Place the 3 flasks containing respectively die test solution* the 
reference solution and the blank solution in iced water* 
protected from light* for 5 min. Add L5 mL of hydrochloric 
add Rl and mix by swirling. Add 1.0 mL of a 20 g/L 
solution of sodium nitrite R, mix and allow to stand for 4 min. 
Add 1.0 mL of a 40 g/L solution of sulfamic acid R, swirl 
gently until gas liberation has ceased and allow to stand for 
1 min. {CAUTION: considerable pressure is produced}. 

Add 1.0 mL of a freshly prepared 3 g/L solution of 
naphthyleihylenediaminc dihydrachfaride R in a mixture of 
30 volumes of water R and 70 volumes of propylene glycol R 
and mix. Remove the flasks from the iced water, dilute to 
25.0 mL with water R, mix and examine the solutions after 
5 min. The solution obtained from the test solution is less 
coloured than the solution obtained from the reference 
solution. If the solution obtained from the test solution is 
about the same colour or darker than the solution obtained 
from the reference solution, proceed as follows. 
Concomitantly determine the absorbance (2.2.25) at 495 nm 
of the solution obtained from the test solution and the 
reference solution in 5 cm cells, using the blank solution as 


die compensation liquid. The absorbance of the solution 
obtained from the test solution is not greater than that of the 
solution obtained from the reference solution. 

Free iodine 

Transfer 2.0 g to a glass-stoppered cube* add 20 mL of 
rearer R, 5 mL of toluene R and 5 mL of dilute sulfunc acid R y 
shake vigorously and allow’ the phases to separate: the 
toluene layer shows no red or pink colour. 

Iodide 

Maximum 10 ppm. 

Dissolve 5.000 g in water R and dilute to 20.0 mL with the 
same solvent. Titrate with 0.001 M silver nitrate. Determine 
the end-point potentiometrically (2.2.20) using a silver 
indicator electrode and an appropriate reference electrode. 

I mL of 0. 001 M silver nitrate is equivalent to 126.9 pg of 
iodide. 

Ionic compounds ( 2 . 2 . 38 ) 

Maximum 0.02 per cent mtm calculated as sodium chloride. 
Rinse all glassware with distilled water R 5 times before use , 

Test solution Dissolve 1.0 g of the substance to be examined 
in water R and dilute to 50.0 mL with the same solvent. 
Reference solution Dissolve 20.0 mg of sodium chloride R in 
water R and dilute to 50.0 mL with the same solvent. Dilute 
L0 mL of this solution to 100.0 mL with water R. 

Measure the specific conductivity of the test solution and the 
reference solution using a suitable conductivity meter. 

The specific conductivity of the test solution is not greater 
than that of the reference solution. 

Heavy' metals (2.4.5) 

Maximum 10 ppm. 

12 mL of solution S complies with test A, Prepare the 
reference solution using lead standard solution (1 ppm Pb) R. 

Water (Z5./2) 

Maximum 4.0 per cent, determined on 0.500 g. 

ASSAY 

In a 125 mL round-bottomed flask, dissolve 0.200 g in 
25 mL of a 50 g/L solution of sodium hydroxide R, add 0.5 g 
of zinc powder R and a few- glass beads. Boil under a reflux 
condenser for 1 h. Allow to cool and rinse the condenser 
with 20 ml of water R , adding the rinsings to the flask. Filter 
through a sintcred-glass filter (40) (2. 1.2) and wash the filter 
with several quantities of water R. Collect the filtrate and 
washings. Add 5 mL of glacial acetic acid R and titrate 
immediately with 0.1 M silver nitrate , Determine the 
end-point potentiometrically (2.2.20). 

1 mL of 0.1 M silver nitrate is equivalent to 25.84 mg of 

C 3 5H.i4LN 6 Q 1 5 . 

STORAGE 

In an airtight container* protected from light. 

IMPURITIES 

Specified impurities G, E, H, overalkylated impurities 
Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5. 10. Control of 
impurities in substances for pharmaceutical use: A * B f F, G , 
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A, 5- [acetyl (2,3-dihy dr oxypropv 1) amino] -AT,N'-bi${2,3- 
d ihy droxypropyi}-2,4 3 6- triiod ob enzene-1, 3 -dicarboxam id e 
(iohexoi), 




miodobenzene-1,3-dicarboxamide, 



C - 5- [acetyl [ 3- [ [ 3,5-bis [ (2,3-dihy droxypropyl) c a rb amoyl] * 
2,4,6-triiodophenyI] amino] -2-hydroxy propyl] amino] -N, AT- 
bis{ 2 , 3-dihydroxypropy I) -2 ,4 S 6-tri itxiobenzen e-1,3- 
dicarboxamide, 



E* 5 - fa cetyl [ 3- f acetyl [ 3 -carbamoyl- 5- [ (2,3- 
dihydroxypropyl)caibamoyl|-2,4 3 6-triiodophenYl]amioo]-2- 
hy droxyp ropy 1] am in o}-A^AP-bis(2,3 -dihydraxypropylJ-2,4,6- 
triiodobenzene-1 3 3~diearboxamidc, 


F. 2- [ face lyl [3,5-bi $ [ (2 3 3-dihydroxypropyl) ca rb am oy 1] -2,4,6- 
miodophenyl] amino] methyl]-N s A^'-bis(2 > 3-dihydroxypropyl)- 
5,7-diiodo-3,4-dihydro-2//-1,4-benzoxazine-6,8- 
dicarboxamide, 



G. 4-acetyl-2- [ [acetyl 13,5-bis [(2,3- 
dihydroxypropy])earbamoyl)-2,4,6- 

triiodophcnyl] amino] me thy 1] -AvY '-bi s( 2,3-d ihy droxypropy 1) - 
5,7-diiodo- 3,4-dihvdro -2 H-1 ,4-bc nzoxazine-6,8- 
dicarboxamide, 



H. 5-[ acetyl [3- [acetyl[3-[{3-[3-[acetyl [3,5-bis[(2,3- 
dihydroxypropy 1) carba moyi] -2,4,6-triiodop henvl] amino] -2- 
hydroxypropoxy]-2-hy droxypropy 1 ] carbamoyl ]- 5- [ (2,3- 
dihydroxy propyl) carba moyl] -2,4 > 6-triiod op henyl] amin o ] -2- 
hydroxypropyl] amino] -iY^V'-bis(2,3-dihydroxypropyt)-2 J 4 1 6- 
miodobenzene-1,3«di carboxamide. 
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OH 



I. ovcralkylated impurities (an example): 5-[acetyI[3“ 

[acetyl [3 3 5-bis[(2 i 3-dLhydroxypropyl)carhamoyl]-2 J 4,6' 
t ri iodopheny 1 ] amino] -2-hydr oxypropy IJ amino] -N- [3 - (2,3- 
d ih y dr oxvpropoxy )-2-hy dr oxyp ropyl] -N* - (2 } 3- 
dihydroxypropyl)-2,4,6-triir>dobenzene-l,3-dicarboxam ide, 

___ PhEur 

lohexol ***** 

* * 

(Ph. Evr. monograph 1114) ** 



C 19 H 2 JjNj0 9 821 66108*95-0 

Action and use 
Iodinated contrast medium. 

PfiEir ____ 

DEFINITION 

5* [Acetyl (2,3-dihy droxypropy l) am ino] -N, N r -bis (2,3- 
dihydroxypropyl) -2 s 4 ,6-triiodo benzene-1, 3-dicarbox amid e. 
The substance is a mixture of diastereoisomers and 
atrop isomers. 

Content 

98,0 per cent to 101.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or greyish-white, hygroscopic powder. 

Solubility' 

Very soluble in water, freely soluble in methanol, practically 
insoluble in methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry' {2.2.24). 

Comparison iohexol CRS. 

B. Examine the chromatograms obtained in test A for related 
substances. 

Results The principal peaks in the chromatogram obtained 
with reference solution (b) are similar in retention time and 
size to the peaks due to iohexol in the chromatogram 
obtained with reference solution (a). 


TESTS 
Solution S 

Dissolve 5.0 g in water R and dilute to 50.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method 11), 

Related substances 

A. liquid chromatography (2.2,29). 

NOTE: iohexol gives rise to 2 non-resotved peaks in the 
chromatogram due to endo-exo isomerism . In addition, a small 
peak (also due to iohexol) usually appears at the leading edge of 
the l il principal peak. This small peak has a retention time about 
l .2 min less than the / st principal peak. 

Test solution Dissolve 0.150 g of the substance to be 
examined in water R and dilute to 100.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 15.0 mg of iohexol CRS and 
15.0 mg of iohexol impurity A CRS in a mixture of 
0.05-0.1 mL of dilute sodium hydroxide solution R and 10 mL 
of water R and dilute to 100.0 mL with footer R. Dilute 
1.0 mL of this solution to 10.0 mL with water R . 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with water R. 

Reference solution (c) Dissolve 5.0 mg of iohexol for peak 
identification CRS (containing impurities B, C s D and E) in 
water R and dilute to 5.0 mL with the same solvent. 

Blank solution water R. 

Column: 

— size. I — 0.25 m 3 0 = 4.6 mm; 

— stationary phase: ocuxdecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase : 

— mobile phase A: water R] 

— mobile phase B: acetonitrile R; 


Time 

Mobile phew A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V) 

6 - 60 

99 * 87 

l ■* 13 


Flow rate 1 mUmin. 

Detection Spectrophotometer at 254 nm> 

Injection 10 pL. 

Retention time Impurities A and H = about 17 min; iohexol 
(peaks corresponding to endo-exo isomerism) = about 20 min. 
System suitability: reference solution (a): 

— resolution : minimum 5.0 between the peak due to 
impurity A and the 2 nd and greater peak due to 
iohexol. 

Limits*. 

— sum of impurities B, C, D and E (relative retention with 
reference to the 2 nd and greater peak due to iohexol 
between l.l and 1.4): not more than 0.6 times the 
total area of the principal peaks in the chromatogram 
obtained with reference solution (b) (0.6 per cent); 
use the chromatogram obtained with reference 
solution (c) to identify the corresponding peaks; 

— sum of impurities A and H: not more than 0.5 times the 
total area of the principal peaks in the chromatogram 
obtained with reference solution (b) (0,5 per cent); 

— unspecified impurities: for each impurity, not more than 
0.1 times the total area of the principal peaks in the 
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chromato^am obtained with reference solution (b) 

(0.10 per cent); 

— total: not more than 1 *5 times the total area of the 
principal peaks in the chromatogram obtained with 
reference solution (b) £1.5 per cent); 

— disregard limit: 0,03 times the total area of the principal 
peaks in the chromatogram obtained with reference 
solution (b) (0,03 per cent); disregard any peak 
observed with the blank solution. 

The thresholds indicated under Related substances 
(Table 2034,-1) in the general monograph Substances for 
pharmaceutical me (2034) do not apply. 

B. Thin-layer chromatography (2227). 

Test solution Dissolve 1.0 g of the substance to be examined 
in water R and dilute to 10.0 mL with the same solvent. 
Reference solution (a) Dissolve 50 mg of iohexol 
impurity* J CRS and 50 mg of iohexol CRS in water R and 
dilute to 10.0 mL with the same solvent. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
10.0 mL with water R. Dilute 1.0 mL of this solution to 
50,0 mL with water R. 

Hate TLC silica gel F 2 ^ plate R. 

Pretreatment Wash the plate with the mobile phase, dry at 
room temperature for 30 min, then at 90 °C for 1 h. 

Mobile phase concentrated ammonia R> methanol R, 2- 
propaml R y acetone R (16:16:28:40 ViVfVf V). 

Application 10 jiL. 

Development Over 1/2 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability^. reference solution (a): 

— the chromatogram shows 2 dearly separated spots. 
Limits : 

— any impurity ; any spot in the chromatogram obtained 
with the test solution, apart from the principal spot, is 
not more intense than the spot in the chromatogram 
obtained with reference solution (b) (0,2 per cent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

3-Chloropropane- l*2-diol 

Gas chromatography (2.2.25), 

Test solution Dissolve 1.0 g of the substance to be examined 
in 1.0 mL of water R. Shake with 4 quantities, each of 2 mL, 
of methyl acetate R. Dry the combined upper layers over 
anhydrous sodium sulfate R. Filter and concentrate to about 
0.7 mL using a warm water-bath at 60 "C and a stream of 
nitrogen and dilute to 1.0 mL with methyl acetate R. 

Reference solution Dissolve 0.25 g of 3-chhropropane- 1 , 2 -diol R 
in 100.0 mL of methyl acetate R. Dilute i ,0 mL of thb 
solution to 100.0 mL with methyl acetate R . 

Column: 

— material: fused silica; 

— size. I - 25 m, 0 = 0.33 mm; 

— stationary phase: pdymethylphenylsiloxane R (film thickness 
1 pm). 

Carrier gas helium for chromatography R. 

Flow rate 1 mlimin. 


Temperature: 



Time 

(min) 

Temperature 

(*Q 

Column 

0 - 2 

80 


2- 8 

80 17 Q 


8 - 10 

170 

Injection part 


230 

Dciccror 


250 


Detection Flame ionisation. 

Injection 2 pL (splitiess for 30 s). 

System suitability: reference solution: 

— retention time: 3-chloropropane-l,2-diol - about 8 min. 
Limit: 

— 3-chloropropane- /, 2-diol: not more than the area of the 
principal peak in the chromatogram obtained with the 
reference solution (25 ppm). 

Free aromatic amine 

Maximum 500 ppm. 

Test solution Transfer 0.200 g of the substance to be 
examined to a 25 mL volumetric flask and dissolve in 
15.0 mL of water R. 

Reference solution Dissolve 5.0 mg of iohexol impurity J CRS in 
water R and dilute to 5.0 mL with water R . Dilute 1.0 mL of 
the solution to 100,0 mL with water R. Mix 10.0 mL of this 
solution with 5.0 mL of water R in a 25 mL volumetric flask. 
Blank solution Transfer 15,0 mL of turner R to a 25 mL 
volumetric flask. 

In conducting the following steps , keep the flasks in iced water and 
protected as much as possible from light mud all of the reagents 
have been added 

Place the 3 flasks containing respectively the test solution, the 
reference solution and the blank solution in iced water, 
protected from light, for 5 min. Add 1.5 mL of Itydrochlonc 
add R1 and mix by swirling. Add 1.0 mL of a 20 g/L 
solution of sodium nitrite /?, mix and allow' to stand for 4 min. 
Add LQ mL of a 40 g/L solution of stdfantic acid Ry swirl 
gently until gas liberation has ceased and allow to stand for 
1 min. (CAUTION: considerable pressure is produced). 

Add L0 mL of a freshly prepared 3 g/L solution of 
naphthylcthylencdiamme dihydrochlondc R in a mixture of 
30 volumes of water R and 70 volumes of propylene glycol R 
and mix. Remove the flasks from the iced water, dilute to 
25,0 mL with renter R y mix and allow to stand for 5 min. 
Simultaneously determine the absorbance (2.2.25) at 495 nm 
of the solutions obtained from the test solution and the 
reference solution in 5 cm cells, using the blank as the 
compensation liquid. The absorbance of the test solution is 
not greater than that of the reference solution. 

Iodide 

Maximum 10 ppm. 

Dissolve 6.000 g in water R and dilute to 20 mL with the 
same solvent. Add 2.0 mL of 0.001 Mpotassium iodide , 

Titrate with Q. 00 I M silver nitrate. Determine the end-point 
potentiometrically (2.2.20), using a silver indicator electrode 
and an appropriate reference electrode. Subtract the volume 
of titrant corresponding to the 2,0 mL of 0.001 M potassium 
iodide , determined by titrating a blank to which is added 
2.0 mL of 0M01 M potassium iodide and use the residual 
value to calculate the iodide content. 

1 mL of 0.001 M silver nitrate is equivalent to 126.9 pg of I . 
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Ionic compounds (2,2.38) 

Maximum 0,01 per cent mhn calculated as sodium chloride. 
Rime aU glassware with dualled water R 5 tunes before use. 

Test solution Dissolve 1.0 g of the substance to be examined 
in water R and dilute to 50*0 mL with the same solvent. 
Reference solution Dissolve 20.0 mg of sodium chloride R in 
water R and dilute to 100*0 mL with the same solvent. Dilute 
1.0 mL of this solution to 100,0 mL with water R t 
Measure the conductivity of the test solution and the 
reference solution using a suitable conductivity meter. 

The conductivity of the test solution is not greater than that 
of the reference solution. 

Heavy metals ( 2.4.8} 

Maximum 10 ppm, 

12 mL of solution S complies with test A. Prepare the 
reference solution using lead standard solution (l ppni Pb) R, 

Water (2.5.12) 

Maximum 4.0 per cent, determined on 1.00 g. 

ASSAY 

To 0.500 g in a 125 mL round-bottomed flask add 25 mL of 
a 50 g/L solution of sodium hydroxide R, 0.5 g of zinc 
powder R and a few glass beads. Boil under a reflux 
condenser for 30 min. Allow to cool and rinse the condenser 
with 20 mL of water R, adding the rinsings to the flask. Filter 
through a sintered-glass filter (2. L2) and wash the filter with 
several quantities of water R, Collect the filtrate and 
washings. Add 5 mL of glacial acetic acid R and titrate 
immediately with 0.1 M silver nitrate. Determine the 
end-point patenriometrically (2,2-20). 

1 mL of 0,1 M silver nitrate is equivalent to 27*37 mg 
of C]fjH 26 ljN 3 Q 9 , 

STORAGE 

In an airtight container, protected from light and moisture. 

IMPURITIES 

Specified impurities A, B, C f D, E f H. 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify* these impurities for 
demonstration of compliance. See also 5. IQ. Control of 
impurities in substances for pharmaceutical use): F t G, /, J) K, 

Lj M 3 K O, P 3 Q. 


OH 




B. 5- [acetyl[3-(2,3-dih yd roxyprop oxy)-2- 

hydroxyp ropvl} amino] -N t N r -bh (2,3-dihy droxypropy 1) -2*4,6- 

miodobenzene-1,3-d i carboxamide. 



C, 5- [acetyl [2-(2 J 3-dihydroxv f propoxy)-3- 
hvdroxypropyl] amino]-A T ,A"-bis (2,3-dihydroxypropyiy2,4,6- 
triiodobenzene-1,3-dicarboxamide, 



D. 3- [acetyl(2,3 -dihydroxypropyl) amino]-N-{3-(2 > 3- 
d ih ydroxyp ropoxy }-2-hy droxyp ropy 1] -A r *-(2,3- 
dihydroxypropyl)-2,4,6-triiodobenzene-1,3-dicarboxamide, 




E. 5- [a ce tyl (2 3-dihy droxypropyl) amino] -JV- [2- (2,3- 
dihydroxypropoxy)-3-hydroxypropyl]-A^-(2 J 3- 
dihydroxypropy l)-2,4,6-tri iodobenzene-1,3-dicarbox amide* 


A. 5-(acetytomino} -N y N r -bis(2 ,3-dihydroxypropy l)-2*4,6- 
triiodobenzene-1 *3“diearboxamide, 


OH 



OH 


OH 


F, S-amino-A^N^bisCS^-dihydroxypropyDdiiodobenzene-1,3- 
dicarboxamide. 
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N.^A^OH 



G. 5-(aceiylaniino)-JV J JV'-bis(2 1 3- M. W J W , -bis(2 J 3-dihvdroxypropyl)-5-[(2,3- 

dihydroxypropyOduodobenzcne-1,3-di carboxamide, dihydroxypropy!) amino] diiodobenzcnc-1 ,3-dicarboxamide, 



oh 

OH 

n^A^oh 


H, 5-[acetyl (2, 3-dihydroxypropyl)amino]-N,Ar-bis(2,3- 
dihydroxypropyOdiiadobenzene-1,3-dicarboxamide, 



I. AT, AT'-bts{2,3-dihydroxypropy 0-2-(hydroxymethyl) -5,7- 
di]oda-3 } 4-dihydro-2//-1 ^benzoxazine-b^-dicarbox amide, 


o 



N, 5-[acetyl(2,3-dihydroxy propyl)amino]f2-(acety loxy)-3- 
bydroxypropyl] -N* - (2,3-dihydroxypropyl)-2,4,6- 
triiodobenzene-1,3-dicarboxamide. 



OH 



oh 


J. 5-amino-iV f JV , -bis(2 J 3-dihydrox>propyI)-2 l 4,6- 
triiodobenzcnc-1,3-dicarboxamide. 



0. 5- [acety 1 (2,3-dihydroxypropyl) amin o) -iV- [ 3-(ac ecyloxy}-2- 
hydroxypropyl]-Ar-(2,3-dihydroxypropyl)-2,4,6- 
miodobenzene- 1,3-dicarboxamide. 



P. 5-{diacetyl aminoJ-AT- [ 3-(2,3 -dihydroxypropoxy)-2* 
hydroxypropy 1] -N* - (2,3-dihydr oxypropy l)-2,4,6- 
miodobenzene-1,3-dkaiboxamide. 


K. 5-amino-2,4 3 6-m]odobenzene-l,3-dicarboxylic acid. 


L. 3,5-bis (chi orocarbony0-2,4,6-trii odobenze namine, 



Q. 5-{diaeetylammo)-AA [2-(2,3-dihydroxypropoxy)-3- 
hydroxypropy \] -N f - (2,3-dihydroxypropyl) -2,4,6- 
triiodobeozene-1,3-dicarboxamide. 

_ Ftifi* 
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Action and use 

lodinated contrast medium. 

Preparations 

lopamidol Injection 
lopamidol Oral Solution 

PTiFir _ 

DEFINITION 

NJ4 1 - Bis f2-hydroxy-1 - (hydroxymethyl)eLhy l] -5 - [ [ (2S)~2~ 
hydroxypropanoyt]amino3-2,4 3 6-miodoben2ene-1,3- 
dicarboxamide. 

Content 

98.5 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Freely soluble in water* very slightly soluble in methanol, 
practically insoluble in ethanol (96 per cent) and in 
methylene chloride. 

IDENTIFICATION 

A. Infrared absorption spectrophotometry' (2,2,24). 
Comparison iopamidol CRS . 

B. Loss on drying (see Tests), 

C. Specific optical rotation (see Tests). 

TESTS 

Appearance of solution 

The solution is clear (2,2./) and colourless (2.2.2, 

Method IT), 

Dissolve 1 g in water R and dilute to 50 mL with the same 
solvent. 

Acidity or alkalinity 

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 
100 mL with the same solvent. Not more than 0.75 mL of 
0,01 M hydrochloric arid or L4 mL of 0.01 M sodium 
hydroxide is required to adjust to pH 7.0 ( 2 . 2 , J). 

Specific optical rotation (2.2.7) 

-4.6 to -5,2 (dried substance), determined at 436 nm. 
Dissolve 10,0 g, with heating if necessary, in water R and 
dilute to 25,0 mL with the same solvent. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 0.50 g of the substance to be examined 
in water R and dilute to 50,0 mL with the same solvent. 
Reference solution (a) Dissolve 5.0 mg of iopamidol 
impurity H CRS in water R and dilute to 100,0 mL with the 
same solvent. 


Reference solution (b) Dilute 2.0 mL of the test solution to 
20,0 mL with water R, Dilute 1.0 mL of this solution to 
50,0 ml- with water R. 

Reference solution (c) Add 0.1 mL of the test solution to 
20 mL of reference solution (a) and dilute to 50 mL with 
water R. 

Column: 2 columns coupled in series, 

— size; l = 0,25 m, 0 = 4,6 mm, 

— summary phase; phenylsilyi silica gel for chromatography R 
(5 nm), 

— temperature; 60 C. 

Mobile phase; 

— mobile phase A : water R> 

*— mobile phase B: acetonitrile /?, water R (50:50 ViV) % 


Time 

(min) 

Mobile phase A 
(per cent V/V) 

Mobile phase B 
(per cent V/V) 

0 * 18 

100 

0 

18 ■ 40 

100-62 

0* 58 

40-4$ 

62 - 50 

38 - 50 

4$ - 50 

50 - LOO 

50-0 

SO - 60 

too 

0 


Flow rate 2.0 mLmin. 

Detection Spectrophotometer at 240 run. 

Injection 20 jiL. 

Relative mention With reference to iopamidol (retention 
time ~ about 14,6 min): impurity D = about 0,1; 
impurity B = about 0.6; impurities I and H = about 0,9; 
impurity G = about LI; impurity K - about 1.2; 
impurity G = about 1.3; impurity J = about 1.5; 
impurity A = about 1.8; impurity' E = about 2.2; 
impurity F = about 2.3. 

System suitability 1 ; reference solution (c): 

— resolution: minimum 2,0 between the peaks due to 
impurity H and iopamidol. 

Limits: 

— sum of impurities H and I; not more than the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0,5 per cent), 

— imp urines A, B, C 3 D t E y F, G, J } K; for each impurity, 
not more than 0.5 rimes the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

(0,1 per cent), 

— any other impurity: for each impurity, not more than 
0,5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(0,1 per cent), 

— sum of impurities other than H and I: not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent), 

— disregard Imk 0,05 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.01 per cent). 

Free aromatic amines 
Maximum 200 ppm. 

Keep the solutions and reagents in iced water , protected from 
bright light. 

Test solution In a 25 mL volumetric flask, dissolve 0.500 g of 
the substance to be examined in 20.0 mL of water R. 
Reference solution In a 25 mL volumetric flask* mix 4.0 mL of 
a 25,0 mg/h solution of iopamidol impurity A CRS with 
16,0 mL of water R, 
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Blank solution Place 20,0 mL of water R in a 25 mL 
volumetric flask. 

Place the flasks in iced water, protected from light, for 5 min. 
Add 1,0 mL of hydrochloric acid R to each flask, mix and 
allow to stand for 5 min. Add 1.0 mL of a 20 g/L solution of 
sodium nitrite R prepared immediately before use, mix and 
allow to stand for 5 min. Add 1,0 mL of a 120 g/L solution 
of ammo mum sulfa mate R, swirl gently until gas liberation has 
ceased, and allow to stand for 5 min. (CA UTION: 
considerable pressure is produced). Add 1.0 mL of a freshly 
prepared 1 g/L solution of naphthykthylenediamine 
dihydmchloride R and mix. Remove the flasks from the iced 
water and allow to stand for 10 min. Dilute to 25.0 mL with 
water R and mix. Measure immediately the absorbance 
(2.2.25) at 500 nm of the solutions obtained from the test 
solution and the reference solution using, as the 
compensation liquid, the solution obtained from the blank 
solution. 

The absorbance of the test solution is not greater than that of 
the reference solution. 

Free iodine 

Maximum 10 ppm. 

Dissolve 2,0 g in 25 mL of water R in a ground-glass 
stoppered centrifuge tube. Add 5 mL of toluene R and 5 mL 
of dilute sulfuric acid R. Shake and centrifuge. Any red colour 
of the upper layer h not more intense than that of the upper 
phase obtained in the same way from 22 mL of water R> 

2 mL of iodide standard solution (10 ppm I) /?, 5 mL of dilute 
sulfuric add R, 1 mL of strong hydrogen peroxide solution R and 
5 mL of toluene R. 

Iodide 

Maximum ] 0 ppm. 

Dissolve 6.000 g in water R and dilute to 20 mL with the 
same solvent. Add 2.0 mL of 0,001 M potassium iodide. Carry 
out a potentiometric titration (2.2.20) with 0.00/ M silver 
nitrate using a silver indicator electrode and an appropriate 
reference electrode. Subtract the volume of titrant 
corresponding to the 2.0 mL of 0.00/ Af potassium iodide , 
determined by titrating a blank to which is added 2.0 mL of 
0.001 M potassium iodide and use the residual value to 
calculate the iodide content. 

1 mL of 0.00/ M silver nitrate is equivalent to 126.9 pg of 
iodide. 

Heavy metals (2.4.8) 

Maximum 10 ppm, 

2.0 g complies with limit test C, Prepare the reference 
solution using 2 mL of lead stattdard solution (10 ppm Pb) R 

Loss on drying (2.232) 

Maximum 0.5 per cent, determined on LO0O g by drying m 
an oven at 105 °C. 

Sulfated ash (2.4A4) 

Maximum 0.1 per cent, determined on L0 g. 

Bacterial endotoxins (2.6.14) 

Less than 1.4 lU/g, if intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins. 

ASSAY 

To 0.300 g in a 250 mL round-bottomed flask add 5 mL of 
strong sodium hydroxide solution /?, 20 mL of water R t 1 g of 
zinc powder R and a few glass beads. Boil under a reflux 
condenser for 30 min. Allow* to cool and rinse the condenser 
with 20 mL of water R, adding the rinsings to the flask. Filter 
through a sintered-glass filter (2. L 2 ) and wash the filter with 


several quantities of water R . Col lea the filtrate and 
washings . Add 5 mL of glacial acetic add R and titrate 
immediately with 0.1 M silver nitrate. Determine the 
end-point potentiometrically ( 2 . 2 . 20 ) using a suitable 
electrode system such as silver-silver chloride. 

1 mL of 0.1 Af silver nitrate is equivalent to 25.90 mg of 

STORAGE 

Protected from light. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

IMPURITIES 

Specified imp unties: A f R, C, D, E s F> G, H t I, J, K. 



A. R1 = NH~CH(CH 2 OH) 2> R2 = H: 5-ami no-N\N ’-bis 12- 
hydroxy- L (hydroxymethyl }ethyl]-2,4,6-triiodobenzene-1,3- 
dicarboxamide, 

B. R1 = NH-CH(CH 2 OH) 2j R2 = CO-CH 2 OHi 
5* [ (hydroxya cetyl) amin o] -NJ4* -bi s [2-hydroxy-1 - 
(hydroxymethylJethylLSA 6-triiodobenzene-1,3- 
dicarboxamide, 

C R1 = NH-CH(CH 2 OH) 2j R2 = CO-CH 3 ; 
5-(acerylammo)-N*N ; -bis[ 2-hydroxy-1 -(hydroxymethyl) 
ethyl] - 2,4,6-trii od ob enzene-1,3-d icarboxa mide, 

D. R1 = OH, R2 = CO-CHOH-CH*: 3-[[2-hydroxy-1- 
(hydroxymethyl) ethyl] carbamoyl] - 5 - [ [ (25) -2 - 
hydroxypropanoyl] amino] -2,4,6-miodobenxoic arid, 

E. R1 = NH-CH(CH 2 OH) 2j R2 = CO-CH(CH 3 )-0-CO- 
CH 3 ; (15)-2-[[3,5-bis [[2-hydroxy-1- 

(hydroxymethyl) ethyl] carbamoyl] -2,4,6-triiodo phenyl ] a mino ]- 
l-methyl-2-oxoethyl acetate, 

F. R1 = N(CH 3 ) 3j R2 = CO-CHOH-CH3: N*- [2-hydroxy-1 - 
(hydroxymethyl)ethyi]-5-[[(25)-2-hydroxypropanoyl]amino]- 

2.4.6- triiodo-AyV-dimethylbenzene- L3-dicarboxamide, 

G. R1 = NH‘CH 2 -CHOH^CH 2 OH, R2 = COCHOH-CH,: 

N-(2j3-dihydroxypropyi)-/S/L [2-hydroxy-1 - 

(hydroxymethyl)ethyl]-5-[[(25)-2-hydrox>y>ropanoyl]amino]- 

2.4.6- triiodobenzene-1,3-dicarboxamide, 

J. R1 = NH-CH 2 -CH 2 OH, R2 = CO-CHOH-CH 3 : 
AT-(2-hydroxyethyl)-N^[2-hydroxy-1 -(hydroxymethyl) ethyl] - 
5- [ [(25) -2-hydroxyprop anoy 1] am ino ] -2,4,6-triiodob enzene- 
1,3-dicarboxamide, 



H. R1 = I, R2 = Cl: 4-chloro«iY^-bis[2-hydroxy-l- 
Chydroxymethyl)ethyl]-5-[[(2S)-2-hydroxypropanoy]]amin0]- 

2.6- diiodobenzene- L3-dicarboxamide, 

L R1 = Cl, R2 = I: 2-chloro-A;A T '-bis[2-hydroxy-1- 
(hydroxy methyl)echyl] - 5- [ [ (2S) -2-hydroxypropanoy 1] amino] - 

4.6- diiodobenzene-1,3-dicafboxamide, 

K. R1 = I, R2 = H: Af^'-bis^hydroxy-I- 
(hydroxymethyl)ethyl]-5-[[(26>2-hydroxypropanoyl]amino]- 
2,4-diiodo benzen e-1,3-d i carboxam ide. 

__ _ _ phEtr 
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lopanoic Acid 

(Ph. Eur. monograph 0700} 



* * * 

* * 

* * 

***** 


C u H u I,N0 2 571 96-83-3 

Action anti use 

lodinated contrast medium. 

Preparation 
lopanoic Add Tablets 

PbEit __ 

DEFINITION 

lopanoic acid contains not less than 98,5 per cent and not 
more than the equivalent of 10L0 per cent of (J?S)-2- 
(3-amino-2,4,6-tri-iodobenzyl) butanoic add, calculated with 
reference to the dried substance. 

CHARACTERS 

A white or yellowish-white powder, practically insoluble in 
water, soluble in anhydrous ethanol and in methanol 
It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification: B 
Second identification: A, C, D 

A. Melting point £22/4): about 155 °C, with 
decomposition. 

B. Examine by infrared absorption spectrophotometry 
(22.24), comparing with the spectrum obtained with iopanoic 
add CHS. 

C. Examine the chromatograms obtained in rhe test for 
related substances (see Tests). Spray the plate with a 1 glL 
solution of 4-dmethylmnmodnnamcddehyde R in a mixture of 
1 volume of hydrochloric add R and 99 volumes of ethanol 
(96 pi rr cent) R. The principal spot in the chromatogram 
obtained with test solution (b) is similar in position, colour 
and size to the principal spot in the chromatogram obtained 
with reference solution (a), 

D. Heat 50 mg carefully in a small porcelain dish over a 
flame. Violet vapour is evolved. 

TESTS 

Appearance of solution 

Dissolve 1.0 g in / Af sodium hydroxide and dilute to 20 mL 
with the same solvent. The solution is clear (2.2.1) and not 
more intensely coloured than reference solution (2.22, 
Method II ), 

Related substances 

Examine by thin-layer chromatography (2227), using silica 
gel GF 2 $4 R as the coating substance. 

Tm solution (a) Dissolve 1.0 g of the substance to be 
examined in a mixture of 3 volumes of ammonia R and 
97 volumes of methanol R and dilute to 10 mL with the same 
mixture of solvents. 

Test solution (h) Dilute 1 mL of test solution (a) to 10 mL 
with a mixture of 3 volumes of ammonia R and 97 volumes 
of methanol R . 

Reference solution (a) Dissolve 50 mg of iopanoic add CRS in 
a mixture of 3 volumes of ammonia R and 97 volumes of 
methanol R and dilute to 5 mL with the same mixture of 
solvents. 


Reference solution (b) Dilute 1 mL of test solution (b) to 
50 mL with a mixture of 3 volumes of ammonia R and 
97 volumes of methanol R. 

Apply separately to the plate 5 pL of each solution. Develop 
over a path of 10 cm using a mixture of 10 volumes of 
concentrated ammonia R, 20 volumes of methanol R> 

20 volumes of toluene R and 50 volumes of dioxart R. 

Examine in ultraviolet light at 254 nm, Any spot in the 
chromatogram obtained with test solution (a), apart from the 
principal spot, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 

(0.2 per cent). 

Halides 

To 0.46 g add 10 mL of nitric add R and 15 mL of water R. 
Shake for 5 min and filter. 15 mL of the filtrate complies 
with the limit test for chlorides (2.4.4) (180 ppm, expressed 
as chloride). 

Loss on drying (2.2.32) 

Not more than 0.5 per cent, determined on 1.000 g by 
drying in an oven at 105 C for 1 h. 

Sul fated ash (24. 14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

To 0.150 g in a 250 mL round-bottomed flask add 5 mL of 
strong sodium hydroxide solution R, 20 mL of water /?, 1 g of 
zinc powder R and a few glass beads, Boil under a reflux 
condenser for 60 min. Allow to cool and rinse the condenser 
with 20 mL of water R , adding the rinsings to the flask Filter 
through a sintc red-glass filter (2.1.2) and wash the filter with 
several quantities of water R. Collect the filtrate and 
washings. Add 40 mL of dilute sulfuric acid R and titrate 
immediately with 0.1 M silver nitrate. Determine the 
end-point potentiometrically (2*2, 20 ). 

1 mL off?, / M silver nitrate is equivalent to 19.03 mg of 
C„H l2 I 3 N0 2 . 

STORAGE 

Store protected from light. 

.______ PfiEur 


lopromide 

(Ph. Eur. monograph 1753) 


* * 

* * 

* * 





OH 


791 


73334-07-3 


Action and use 

lodinated contrast medium. 


RiEir _ 

DEFINITION 

iV,iV / -Bis(2,3-dihydroxypropyl)-2,4,6-triiodo-5- 
[(methoxy acetyl) amino] -N-mefhy Ibenzene- 
1,3-dica rboxamide. 

Mixture of diastereoisomers and atropisomers. 

Content 

97,0 per cent to 102.0 per cent (anhydrous substance)* 
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CHARACTERS 

Appearance 

White or slightly yellowish powder. 

Solubility 

Freely soluble In water and in dimethyl sulfoxide, practically 
insoluble in ethanol (96 per cent) and in acetone. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24), 

Comparison iopromide CRS, 

TESTS 

Appearance of solution 

The solution is dear (Z2J) and no! more intensely coloured 
than reference solutions BY*, and ( 2 , 2 . 2 , Method /), 
Dissolve 16.5 g in 20 mL of carbon dioxide-free water R while 
heating on a water-bath at a temperature not exceeding 
70 n C, Allow to cool to room temperature. 

Conductivity (2.ZJ#) 

Maximum 50 pScm \ 

Dissolve 1 .000 g in water R and dilute to 50,0 mL with the 
same solvent. 

Impurity' A and related primary' aromatic amines 

Maximum 0,01 per cent. 

Protect the solutions from light throughout the test. All given times 
are critical for the test results. The test solution^ reference solution 
and blank solution must be processed in parallel 
Test solution Dissolve 0.500 g of the substance to be 
examined in 20.0 mL of waw R in a 25 mL volumetric flask. 
Reference solution Dissolve the contents of a vial of iopromide 
impurity A CRS in 5,0 mL of water R. Transfer 2.0 mL of 
this solution to a 25 mL volumetric flask and add 18.0 mL 
of water R. 

Blank solution Place 20.0 mL of water R m a 25 mL 
volumetric flask. 

Cool the test solution, reference solution and blank solution 
in a bath of iced water for 5 min. Add 1.0 mL of hydrochloric 
arid R! to each solution and cool again for 5 min in a bath 
of iced water. Add 1,0 mL of a 20 g'L solution of sodium 
nitriie R, shake vigorously and cool for another 5 min in a 
bath of iced water. To each solution add 0.50 mL of an 
80 g/L solution of sulfamic arid R. Over the next 5 min, shake 
vigorously several times, raising the stoppers to vent the gas 
that evolves. Afterwards, add to each solution 1.0 mL of a 
1 g/L solution of naphthylethylmediamine dihydrochloride R in a 
mixture of 300 volumes of water R and 700 volumes of 
propylene glycol /?, shake, allow' to cool to room temperature 
for 10 min and dilute to 25.0 mL with water R . Degas the 
solutions in an ultrasonic bath for \ min and measure the 
absorbance (2.2.25) of the test solution and die reference 
solution at 495 nm against the blank, within 5 min. The test 
i$ not valid unless the absorbance of the reference solution is 
at least 0,08. The absorbance of the test solution is not 
greater than the absorbance of the reference solution. 

Impurity' B 

Liquid chromatography (2,2.29). 

Solvent mixture methanol R y water R (50:50 VIV). 

Test solution Dissolve 40.0 mg of the substance to be 
examined in the solvent mixture and dilute to 25.0 mL with 
the solvent mixture. 

Reference solution (a) Dissolve 40.0 mg of iopromide CRS in 
the solvent mixture and dilute to 25.0 mL with the solvent 
mixture. 


Reference solution (b) Introduce several millilitres of reference 
solution (a) into a vial sealed with a crimp-top. Heat at 
121 *C for 15 min. 

Reference solution (c) Dilute L5 mL of the test solution to 
i OG.O mL with the solvent mixture, 

Column: 

— size: l = 0,25 m, 0 = 4.6 mm; 

— stationary phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pm); 

— temperature: 20 "C. 

Mobile phase Mix 6 g of chloroform R with 59 g of methanol R. 
Add 900 g of water for chromatography R in small portions to 
the chloroform/methanol mixture and stir for at least 2 h to 
obtain a homogeneous solution 
Flow rate 1,2 ml/min. 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL of the test solution and reference solutions (a) 
and (c). 

Run time 50 min. 

Identification of impurities Use the chromatogram supplied 
with iopromide CRS and the chromatogram obtained with 
reference solution (a) to identify the peaks due to impurity 8 
isomers Yj and Y^. 

Relative retention With reference to iopromide isomer Z 2 
(retention rime = about 34 min): impurity B 
isomer Y| - about 0.28; impurity B isomer Y, = about 0,31, 
suitability, reference solution (a): 

— the chromatogram obtained shows 2 peaks due to 
impurity B isomers Yi and Y 2 . 

Limit : 

— sum of impurity B isomers Y/ and Yg not more than the 
sum of the areas of the 2 principal peaks due to the 
iopromide in the chromatogram obtained wnth reference 
solution (c) (1.5 per cent). 

Related substances 

Thin-layer chromatography (2,2.27). 

Solvent mixture methanol /?, water R (50:50 ViV). 

Test solution Dissolve 1.0 g of the substance to be examined 
in the solvent mixture and dilute to 10.0 mL with the solvent 
mixture. 

Reference solution (a) Dilute 1 .0 mL of the test solution to 
100,0 mL with the solvent mixture. 

Reference solution (b) Dilute 5.0 mL of reference solution (a) 
to 10,0 mL with the solvent mixture. 

Reference solution (c) Dilute 2.0 mL of reference solution (a) 
to 1 0.0 mL with the solvent mixture. 

Reference solution (d) Dilute 1 .0 mL of reference solution (a) 
to 10.0 mL with the solvent mixture. 

Reference solution (e) Dissolve the contents of a vial of 
iopromide for system suitability 1 CRS (containing impurities B 
and E) in 50 pL of the solvent mixture. 

Reference solution (f) Dissolve the contents of a vial of 
iopromide for system suitability 2 CRS (containing impurities B, 
Cj D and F) in 50 pL of the solvent mixture. 

Plates TLC silica gel F 254 plate R (2 plates), 

A, Mobile phase: concentrated ammonia R t water /?> dioxan R 
(4:15:85 VlViV). 

Application 2 pL of the test solution and reference 
solutions (b), (d) and (e). 

Development Over 3/4 of die plate. 
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Drying In a current of air, until complete evaporation of the 
solvents, then at 120 C for 30 min. 

Detection Examine immediately in ultraviolet light at 254 nm; 
expose to ultraviolet light for 2-5 min until the principal 
spots appear dearly as yellow spots, then spray with feme 
chloride-femcyanide-arsemte reagent R and examine 
immediately in daylight. 

Retardation factors Impurity B = about 0*26; 
iopromide = about 0,34; impurity E = about 0,41. 

System suitability: reference solution (e): 

— the chromatogram shows 3 dearly separated spots. 
Limits: 

— impurity E: any spot due to impurity E is not more 
intense than the principal spot in the chromatogram 
obtained with reference solution (b) (0,5 per cent); 

— unspecified impurities: any other spot is not more 
intense than the principal spot in the chromatogram 
obtained with reference solution (d) (0.10 per cent}; 
disregard any spot due to impurity B. 

B. Mobile phase: anhydrous formic acid R, water R, met Hanoi i?, 
chloroform R (2:6:32:62 ViVIVIV). 

Application 2 piL of the test solution and reference 
solutions (a), (b) ,(c), (d) and (f). 

Development Over 3/4 of the plate. 

Drying In a current of air, until complete evaporation of the 
solvents, then at 120 C for 30 min. 

Detection Examine immediately in ultraviolet light at 254 run; 
expose to an ammonia vapour for 30 min, dry in a current of 
air for 10 min, then expose to ultraviolet light for 2-5 min 
until the principal spots appear clearly as yd low spots, then 
spray with feme chbride-fcmlyanidc-amnitc reagent R and 
examine immediately in daylight. 

Retardation factors Impurity C = about 0.23; 
impurity D = about 0.29; impurity B = about 0.36; 
iopromide = about 0,43; impurity' F = about 0.71. 

System suitability, reference solution (f): 

— the chromatogram shows 5 dearly separated spots. 
Limits: 

— impurity D: any spot due to impurity' D is not more 
intense than the principal spot in the chromatogram 
obtained with reference solution (a) {1.0 per cent); 

— impurity C: any spot due to impurity C is not more 
intense than the principal spot in die chromatogram 
obtained with reference solution (b) (0,5 per cent); 

- impurity F: any spot due to impurity' F is not more 
intense than the principal spot in the chromatogram 
obtained with reference solution (c) (0.2 per cent); 

— unspecified impurities : any other spot is not more 
intense than the principal spot in the chromatogram 
obtained with reference solution (d) (0.10 per cent); 
disregard any spot due to impurity' B, 

Isomer distribution 

Liquid chromatography (2.2.29) as described in the test for 
impurity' B with the following modifications. 

Calculate the percentage content of the Isomer groups with 
reference to the total area of all the peaks due to the 
4 iopromide isomers, using the chromatogram obtained with 
the test solution. 

Limits: 

— sum of iopromide isomers Ej and Z } : 40.0 per cent to 
51.0 per cent; 

- sum of iopromide isomers E 2 and Z 2 : 49.0 per cent to 
60.0 per cent. 


Free iodine 

Dissolve 2.0 g in 20 mL of water R in a glass-stoppered test 
tube. Add 2 mL of dilute sulfuric acid R and 2 mL of 
toluene /?, dose and shake vigorously. The upper layer 
remains colourless ( 2.2.2, Method II ), 

Iodide 

Maximum 2 ppm. 

Dissolve 10.0 g in 50 mL of carbon dioxide-free water R. 
Adjust to pH 3-4 adding about 0.15 mL of 0 ,1 M sulfuric 
add. Titrate with 0.001 M silver nitrate , Determine the 
end-point potendometricahy ( 2 . 2 . 20 ) using a combined metal 
electrode. Not more than 0,15 mL of 0.001 M silver nitrate is 
required to reach the end-point. 

Heavy' metals (2.4.8) 

Maximum 10 ppm. 

Dissolve 2.0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A. Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 

Water (2.5.12) 

Maximum 1.5 per cent, determined on 1,00 g. 

Sul fa ted ash (2A.J4) 

Maximum 0J per cent, determined on 1.0 g. 

Bacterial endotoxins (2,6,/ 4 ) 

Less than 1.0 IU/g. 

ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
impurity B with the following modifications. 

Injection Test solution and reference solutions (a) and (b). 
Identification of the isomers The 2 principal peaks in the 
chromatogram obtained with reference solution (a) are due 
to iopromide isomers Z, and Z 2 - The 2 peaks that have an 
increased size in the chromatogram obtained with reference 
solution (b) in comparison to the chromatogram obtained 
with reference solution (a), are due to iopromide isomers Ei 
and E 2 . 

Relative retention With reference to iopromide isomer Z 2 
{retention time = about 34 min): iopromide 
isomer E| = about 0,70; iopromide isomer E 2 = about 0.75; 
iopromide isomer Zj = about 0.85. 

System suitability: reference solution (a): 

— resolution: minimum 2.0 between the peaks due to 
iopromide isomers Z\ and Z 2 . 

Calculate die percentage content of iopromide from the 
declared content of iopromide CRS and from the sum of the 
areas of all of the peaks due to isomer groups E and Z. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities A, B, C, D, E a F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary' to identify these 
impurities for demonstration of compliance. See also 5, 10. 
Control of impurities in substances for pharmaceutical use ): G f H. 



1-1288 Iotrolan 


2017 



i o 


A* R = H; 5-amino-N3-dihy droxypropy l}-2 5 4,6- 
triiodo-ZV-me thy Ibenzene-1,3-dicarboxaitude > 

B. R = CO-CHj: 5-(acetylammo)-A 7 jN'-bis(2s3- 
dihydroxypropyl)-2,4,6-miodo-iV-methylbenzene-1,3- 
dicarboxamide, 

C* R = CO-CH^OH: A^ J AT , -bis(2 J 3-dihydroxypropyl)-5- 
[(hydroxy acetyl) amino] -2 Ab-triiodo-A-methylbenzene-1 ,3- 
dicarboxamide. 



D, W-CS^S-dihydioxypropyO-^-lS-flS-tCa^- 

d ihyd roxypropyl)c arbamoyl] - 5 - [(2 s 3- 

dihydr oxypropyl)mc thy k arbamoy 1 ] - 2*4,6- 

triiodophenyl] (methoxy acetyl) amino]-2-hydroxypropyl] -*2,4,6- 

t riiodo- 5- [ (methoxy acetyl) am ino] -AT-mcthylbe nzene-1,3- 

dicarboxamide, 


OH 




F. JV' - (2*3-dihydroxyprepyl)-N- [ [ 2- (hy droxyme thyl)-2- 
m ethyl-1,3-dioxo la n-^yl} methyl] -2,4,6-triiodo-5- 
[(methoxyacetyl)amino]-A-iijethylbemene-1 *3- 
dicarboxamide. 


h^c 



o 


GHj OH 

'X 


OH 


G. N 1 - (2-chloro- 3-hydroxypropyl) -AA{2,3-dihydroxypropyl)- 
2*4 ,6-triiod o- 5- [ (me thoxy acetylja mino] - A^me tfaylbcnzerie- 
13-dicarboxantide, 


C0 2 h 



H, 3-[(2j3-dihydroxypropy 1)carbamoyl]-2,4,6-triiodo-5- 
[(methoxyacetyl)amino] benzoic acid. 

_-_ _ _ -Pfifo 


Iotrolan 

(Ph. Eur. monograph 1754) 



C 57 H4aI^N 6 O l8 1626 


79770-24-4 


E. 3- [[3-[(2,3-dihydroxypropyl)carbamoyl]-2,4,6-triiodo-5- 
[ (methoxy acetyl) amino] benzoyl] methy lamino] -2- 
hydroxypropy) 3-[(2 3 3-dihydroxypropyl)carbamoyi]-2,4 > 6- 
triiodo-5-[(me thoxyace ty l) am in o] benzoate, 


Action and use 

lodinated contrast medium. 

Ph fuf _ _ _______ 

DEFINITION 

Mixture of stereoisomers of 

5,5 1 - [propanedi oy Ibb (methy limino)] bis [N^N ' -bi s [2,3* 
dihydroxy-1 -(hydroxymethyl) propyl] 2,4,6-triiodobcnzene-1,3- 
dicarboxamide]. 

Content 

98-0 per cent to 102*0 per cent (anhydrous substance). 
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CHARACTERS 

Appearance 

White or yellowish-white powder, hygroscopic* 

Solubility 

Very soluble in water, freely soluble in dimethyl sulfoxide, 
practically insoluble in ethanol (96 per cent), 

IDENTIFIG ATIG N 

Infrared absorption spectrophotometry (2.2.24). 

Comparison iotrolan CRS. 

TESTS 

Appearance of solution 

The solution is dear (2.2.1) and not more intensely coloured 
than reference solution BY<, (2.2.2, Method II). 

Dissolve 18*0 g in carbon dioxide-free water R and dilute to 
20*0 mL with the same solvent. 

Conductivity (2.2.28) 

Maximum 25 pS-cnT 1 . 

Dissolve 1.000 g in water R and dilute to 50.0 mL with the 
same solvent. 

Primary aromatic amines 

Protect the solutions from light throughout the test. All given times 
art critical for the test results. The test solution the reference 
solution and the blank solution must be processed in parallel. 

Test solution Dissolve 0.500 g of the substance to be 
examined in 20*0 mL of water R in a 25 mL volumetric flask* 
Reference solution Dissolve 5*0 mg of iopamidol 
impurity A CRS in water R and dilute to 20*0 mL with the 
same solvent* Transfer l ,0 mL of this solution to a 25 mL 
volumetric flask and add 19.0 mL of water R. 

Blank solution Place 20.0 mL of water R in a 25 mL 
volumetric flask. 

Procedure Cool the test solution, reference solution and blank 
solution in a bath of iced water for 5 min. Add 1.0 mL of 
hydrochloric acid R1 to each solution and cool again for 5 min 
in a bath of iced water* Add 1 *0 mL of a 20 g/L solution of 
sodium nitrite R, shake vigorously and cool for another 5 min 
in a bath of iced water To each solution add 0.50 mL of an 
80 g/L solution of sulfamic acid R . Over the next 5 min, shake 
vigorously several times, raising the stoppers to vent the gas 
that evolves. Afterwards add to each solution 1*0 mL of a 
1 g/L solution of naphihykthylenediamme dihydrochloride R in a 
mixture of 300 volumes of water R and 700 volumes of 
propylene glycol R> shake, allow to cool to room temperature 
for 10 min and dilute to 25.0 mL with water R. Degas the 
solutions in an ultrasonic bath for 1 min and measure the 
absorbance (2.2.25) of the test solution and the reference 
solution at 495 nm against the blank, within 5 min. 

System suitability: 

— absorbance of the reference solution: minimum 0.40. 

Limiv, 

—• absorbance of the test solution: not more than the 
absorbance of the reference solution {0,05 per cent). 

Related substances 

Thin-layer chromatography (2.2.27). Prepare the solutions 
immediately before use. 

Test solution Dissolve 1.0 g of the substance to be examined 
in a mixture of equal volumes of methanol R and water R and 
dilute to 10*0 mL with the same mixture of solvents. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
200.0 mL with a mixture of equal volumes of methanol R and 
water R. 


Reference solution (b) Dilute 2.0 mL of reference solution (a) 
to 10,0 mL with a mixture of equal volumes of methanol R 
and water R * 

Reference solution (c) Dissolve the contents of a vial of iotrolan 
for system suitability CRS (containing about 0*05 per cent of 
each of impurities A and B) h 50 pL of a mixture of equal 
volumes of methanol R and water R. 

Plate TLC silica gel F 254 plate R. 

Premament Over 3/4 of the plate with methylene chloride R. 
Mobile phase concentrated ammonia R, water R, dioxan R 
(4:20:80 VfVtV). 

Application 2 pL. 

Developmem Over 3/4 of the plate. 

Drying In a current of air until the solvents have evaporated. 
Detection Examine in ultraviolet light at 254 nm. Expose the 
plate to the ultraviolet light for 2-5 min until the principal 
spots appear dearly as yellow spots. Spray with ferric chloride- 
ferrkyantde-amnite reagent R and examine in daylight, 

R F values Iotrolan = about 0.25; impurity A - about 0*4; 
impurity B = about 0.5. 

System suitability', reference solution (c): 

— the chromatogram shows 3 clearly separated spots. 

Limits. 

— impurities A , B: any spot due to impurity A or B is not 
more intense than the principal spot in the chromatogram 
obtained with reference solution (a) (0.5 per cent); 

— unspecified impurities: any other spot is not more intense 
than the principal spot in the chromatogram obtained 
with reference solution (b) (0.10 per cent). 

Isomer distribution 

Liquid chromatography (2.2.29) as described under Assay. 
Use the normalisation procedure. 

Identification of peaks Use the chromatogram supplied with 
iotrolan CRS and the chromatogram obtained with the 
reference solution to identify the peaks due to the 3 isomer 
groups. 

Calculate the percentage content of each of the isomer 
groups GI, G2 and G3, with reference to the total area of all 
of the peaks due to the 3 isomer groups, using the 
chromatogram obtained with the test solution. 

Limits: 

— isomer group Gh 53.0 per cent to 70.0 per cent; 

— isomer group 02: 3,0 per cent to 11,0 per cent; 

— isomer group G3: 25.0 per cent to 39,0 per cent. 

Free iodine 

Dissolve 0,20 g in I mL of water R in a glass-stoppered test 
tube. Add 4 mL of a 370 g/L solution of sulfuric add R and 
5 mL of toluene R> close and shake vigorously. The upper 
layer remains colourless (2.2,2, Method II). 

Iodide 

Maximum 20 ppm. 

Dissolve 10,0 g in 50 mL of carbon dioxide-free water R. 

Adjust to pH 3-4 adding about 0.15 mL of dilute sulfuric 
acid R. Titrate with 0.001 M silver nitrate , determining the 
end-point potentiometrically (2.2.20). Not more than 1.5 mL 
of 0.001 M silver nitrate is required to reach the end-point. 

Heavy metals (2.4.8) 

Maximum 10 ppm* 

Dissolve 2*0 g in water R and dilute to 20 mL with the same 
solvent. 12 mL of the solution complies with test A, Prepare 
the reference solution using lead standard solution 
(1 ppm Pb) R. 
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Water {2.5,12) 

Maximum 5.5 per cent, determined on 0,250 g, 

Sullated mh ( 2.4.14) 

Maximum 0.1 per cent, determined on 1,0 g. 

Bacteria] endotoxins (2,6.14) 

Less than 0.7 lU/g, 

ASSAY 

Liquid chromatography (2.2.29). 

Test solution Dissolve 40,0 mg of the substance to be 
examined in water R and dilute to 25,0 ml, with the same 
solvent. 

Reference soiumn Dissolve 40.0 mg of iotmlan CRS in water R 
and dilute to 25.0 mL with the same solvent. 

Column : 

— size: I - 0.25 m, 0 = 4.6 mm; 

— stationary! phase: end-capped octadecyhilyl silica gel for 
chromatography R (5 pm); 

— temperature: 40 ' C. 

Mobile phase methanol /?, water for chromatography R 
(10:90 V/V). 

Flow rate 0,5 mL/min, 

Detection Spectrophotometer at 254 nm. 

Injection 10 pL. 

Run time 40 min. 

Retention time Isomer group Gl - about 8 min to 12 min; 
isomer group G2 = about 15 min to 22 min; isomer 
group G3 = about 22 min to 32 min. 

System suitability: reference solution: 

— the chromatogram obtained is similar to the 
chromatogram supplied with wtrobn CRS. 

Calculate the percentage content of iotrolan from the total 
area of all of the peaks of the 3 isomer groups Gl, G2 
and G3 and the declared content of iotrolan CRS , 

STORAGE 

In an airtight container, protected from light, 

IMPURITIES 

Specified impurities A, B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecifkd impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034), It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. /ft 
Control of impurities in substances for pharmaceutical use): C, D, 
£, F, G, H f I, J, 


[(6-hydroxy-2> 2-dimethyl-1, 3-dioxepan-5-yl) carbamoyl] - 
2,4,6-triiodophenyl] me th y lamino] -3* 
oxopropanoyl] methylaminoj-2,4,6-triiodobenzcne-1 ,3- 
dicarboxamide. 



B. R = CO-CHj; 5-{aeetylniethylamino)-N*Ar-bi$[2,3- 
dihydroxy-1 -(hydroxymcthyOpropyll-S^b-triiodobenzene- 
1,3-di carboxamide, 

C, R = CO-CH r G0 2 H: 3-[[3,5-bis[[2,3-dihydroxy-1- 
(hydroxy methyljpropyl ] carbamoyl] -2,4,6* 
triiodophenyl Jmethylanuno] -3-qxq propanoic add, 

E. R = H: JY^VLbis[2,3-dihydroxy-l-(hydroxymechyI)propyl]- 
2,4,6-trijodo5- (methylamino)benzenc-1,3<licarboxamide, 


OK 



D, 3- [ [3 - [ [3,5-bis ([ 2,3*dihydroxy-1 * 

(h y droxymethy 1) p ropy I ] carbamoyl 1 -2,4,6* 
triiodophenyl] methyl amino] -3-oxopropanoyl]methyIamino]*5- 
[[2,3-dihydroxy-1 -{hydroxyme thyljpropyl] carbamoyl]-2,4,6- 
triiodobenzoic acid, 




F, R = OH: 5,5 ^ tpropanedioyIbis(methylimino)]bis[2,4,6- 
triiodobenzene-1,3-dicarboxylic] add, 

G. R =s Cl: S^'-tpropanedioylbistmethyliminoilbisfl^jb- 
triiodobenzene-1,3-dicarbonyl] tetrachloride, 


A, N,N'-bis[2,3-dihydroxy-l -(hydroxymethyl)propyl]-5-[[3- 
[[3-i[2,3-d ihy droxy-1 * (hydroxym e thy IJpropy IJ carbamoyl] - 5* 
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H. 5,5 |, -[propancdioy]bis(methyliimno)]bis[i^*-[ 253 'dihydro 3 ty- 
1 -(hydroxymethyl) propyl] ~JV^6-hydmxy-2,2-di methyl-1 >3- 
dioxepan-5-yl)-2,4,6- triiodobenzene-1,3 -d icarboxam id e}, 


loxaglic Acid 

(Pk Eur. monograph 2009) 



GrfI»ItNA 1269 

Action and use 

Iodinated contrast medium. 


o 



o i 0 


59017-64-0 



L 5*[[3*[[3-f[2 J 3-dihydroxy-l- 
(hy droxymethyOpropyl] caibamoy I ] -5- [ (6-hydroxy *2,2- 
dim ethyl-1 , 3-dioxepa n-5 -yl) carbamoy l| -2,4,6* 
triiodophenyl] methyl amino] -3-oxopropanoy 1 ] m ethyl amino] - 
N , AT-bis (6-hy droxy-2,2-dim ethyl-1,3-di oxepan- 5-yl)-2,4,6- 
triiodobenzene-1,3-dicarboxamide, 



J. 5,5 [propanedioy Ibis (me thy limine)] bis [N^N*- 
bis (6-hydroxy-2,2 -dimethyl* 1,3-dioxepan- 5-yi)-2,4,6- 
triio do benzene-1,3-dicarboxamide]. 

_______ Phfa 


PhFt* _ ________ 

DEFINITION 

3- [ (| [ 3-( Acety line thy 1 am in o) -2,4,6-trii odo- 5 - 
(methylcafbamoyl) benzoyl] amino] acetyl ] amino] -5- 
[ (2-hydroxyethy 1) c arbamoy 1J - 2,4,6-tri iodobenzoic acid. 

Content 

98.5 per cent to 101.5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, hygroscopic powder. 

Solubility 

Very slightly soluble in water, slightly soluble in ethanol 
(96 per cent), very slightly soluble in methylene chloride. 

It dissolves in dilute solutions of alkali hydroxides. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison ioxaghc acid CRS , 

TESTS 

Appearance of solution 

The solution is clear (2.2. J). 

Dissolve 1.0 g in a 40 g/L solution of sodium hydroxide R and 
dilute to 20 mL with the same solution, 

Absorbance (2.2.25) 

Maximum 0.18, calculated for a solution containing 
40 per cent of anhydrous ioxaglic acid. 

Dissolve 10,0 g in about 8 mL of a 40 g/L solution of sodium 
hydroxide R. Adjust to pH 7,2-7,6 with a 40 g/L solution of 
sodium hydroxide R or / M hydrochloric acid. Dilute to 25 mL 
with water R. Filter through a membrane filter (nominal pore 
size 0.45 pm). Measure the absorbance at 450 nm using 
water R as the compensation liquid. 

Related substances 

liquid chromatography (ZZ29): use the normalisation 
procedure. 

Solvent mixture acetonitrile R, water R (5:95 VIV). 

Test solution Dissolve 0.10 g of the substance to be examined 
in about 40 mL of the solvent mixture. Add 0.5 + 0.1 mL 
of a 4 g/L solution of sodium hydroxide R and dilute to 
50.0 mL with the solvent mixture. Shake until dissolution is 
complete, using ultrasound if necessary. 

Reference solution (a) Dissolve 0.10 g of ioxaghc acid CRS in 
about 40 mL of the solvent mixture. Add 0,5 ± 0.1 mL of a 
4 g'L solution of sodium hydroxide R and dilute to 50.0 mL 
with the solvent mixture. Shake until dissolution is complete, 
using ultrasound if necessary. 
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Reference solution (b) Dissolve 5 mg of ioxagiic acid 
impurity A CRS in the solvent mixture and dilute to 50.0 mL 
with the solvent mixture. Dilute J .0 mL of the solution to 
50.0 mL with the solvent mixture. 

Column: 

— size\ I = 0.25 m, 0 = 4.6 mm; 

— stationary phase: end-capped actylsilyl silica gd for 
chromatography R (5 pm); 

— temperature: 25 °C. 

Mobile phase: 

- mobile phase A: 0.136 g/L solution of potassium dihydrogen 
phosphate R previously adjusted to pH 3.0 with phosphoric 
acid R \ 

— mobile phase B: acetonitrile R> 


Time 

(min) 

Mobile phxse A 
{per cent V/V) 

Mobile phase 8 
{per ctm WV} 

0-5 

9S* 90 

5* 10 

5 - 40 

90 

10 

40 - 8 5 

90->70 

10*50 

85 ■ US 

70 

30 

US - 120 

70*5© 

30* 50 

120 - 125 

50 

50 


Flow rate 0.8 mJJmin, 

Detection Spectrophotometer at 242 nm. 

Injection 10 ]±L, 

Identification of impurities Use the chromatogram supplied 
with ioxag&c add CRS and the chromatogram obtained with 
reference solution (a) to identify the peaks due to 
impurities B, C, Dl, D2, D3, D4, E and F; use the 
chromatogram obtained with reference solution (b) to 
identify the peak due to impurity A. 


Iodides 

Maximum 50 ppm. 

Disperse 10*0 g in 50 mL of water R. Add 8 mL of / M 
sodium hydroxide. After dissolution and homogenisation, add 
1.0 mL of glacial acetic acid R. Immediately titrate with 
0.001 M silver nitrate, determining the end-point 
paten tiometricalfy (2.2.20), using a silver indicator electrode 
and a suitable reference electrode. 

I mL of 0.001 M silver nitrate is equivalent to 0.1269 mg of 
iodides. 

Heavy metals (2 A. 8) 

Maximum 10 ppm. 

Dissolve 2.0 g in 4 mL of a 40 g/L solution of sodium 
hydroxide R and dilute to 20 mL with water R * 12 mL of the 
solution complies with test A. Prepare the reference solution 
using j mL of lead standard solution (10 ppm Pb) R. 

Water (2.5.12) 

Maximum 5.0 per cent, determined on 0.100 g. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

In a round-bottomed flask place 0.1.00 g of the substance to 
be examined and add 5 mL of strong sodium hydroxide 
solution R, 20 mL of water R, 1 g of zinc powder R and a few 
glass beads. Fit the flask with a reflux condenser and boil for 
30 min. Cool and rinse the condenser with 20 mL of 
water R. Add the rinsings to the contents of the flask. Filter, 
wash the filter with 3 quantities, each of 15 mL, of water R 
and add the washings to the filtrate* Add 40 mL of dilute 
sulfuric acid R and titrate immediately with 0.05 M silver 
nitrate . Determine the end-point potenriomemcaily (2.2.20). 

1 mL of 0,05 M silver nitrate is equivalent to 10.58 mg of 

C 2 4*2iI*N 5 O a . 

STORAGE 

In an airtight container, protected from light* 


Relative mention With reference to ioxagiic acid (retention 

time = about 65 min): impurity A = about 0.3; 

impurity' B = about 0.7; impurity C = about 0.9; 

impurity Dl = about 1.09; impurity E - about LI2; 

impurity D2 = about i.20; impurity D3 = about 1.26; 

impurity D4 = about 1.28; impurity F = about I *6. 

System suitability. ; reference solution (a): 

— peak-to-vaUey ratio : minimum 1.3, where H p - height 
above the baseline of the peak due to impurity C and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to ioxagiic 
acid. 

Limits: 

— impurity D (sum of the peaks due to impurities Dl, D2, D3 
and D4): maximum 0.7 per cent; 

— impurity E: maximum 0.7 per cent; 

— impurity F: maximum 0*4 per cent; 

— impurity B: maximum 0*3 per cent; 

— impurity C: maximum 0.3 per cent; 

— impurity A: maximum 0*1 per cent; 

— unspeqfud impurities: for each impurity, maximum 
0.2 per cent; 

— total : maximum 2*0 per cent; 

— reporting threshold: 0.05 per cent; disregard any peak with 
a retention time greater than 125 min. 


IMPURITIES 

Specified impurities A, B, C 5 D, E, F 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities* It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5.10. Control of 
impurities in substances for pharmaceutical use): G, H. 



A. 3-amino-5 - [ (2-hydroxye thy 1) carba moyi] -2,4,6- 
triiodobenzoic add. 



The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Swfo&mott for 
pharmaceutical use (2034) do not apply. 


B. 3- [ {[ [3- (a ce tyImethylamino)-2,6 -di iodo- 5 - 
{methv lea rbamoy!) benzoyl 1 amino] acetyl ] a m ino] -5- 

[ (2-hydroxyethyl) carbamoyl] -2,4,6-triiodobenzoic a cid, 

C. unknown structure, 
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D. Dl, D2, D3 and D4: 3-[[[[3-(acety]methylaminQ)-5- 
(dimelhy 1 ca rbamoy l) -2,4,6- 
triiodobenzoy l] amino] aeetyl]amino]o- 
[(2-hydroxyethyl)carbamoyI]-2,4 3 6-miodobenzoic add, 


Ipratropium Bromide 

(Ph. Eur. monograph 0919) 


. . IN . 

J Y CH 3 

o 

H 

1 o 

X h v 

' + 1 



N-‘CH a 


H 1 T-CHj 

H 

OH CH 3 

and enantiomer 


*** 

* * 

* * 

* * 

* + * 


HO 



CH 3 


E, 3-[[[[3-[[[[3- (acety Imethy lamino)-2>4,6-triiodo-5- 

(methyl carbamoyl) benzoyl] amino] acetyl] amino|-5- 
1 (2-hydroxy ethyl) carbamoyl] -2 ,4,6- 
triiodobenzoy 1] amino] acetyl] ami no] - 5- 
[ (2-hydroxyethyl) carbamoyl] -2,4, 6- triiodobenzoic aci d, 

F. unknown structure. 



G. 3-J [ [ [3 - (acetylmc thylamino) -2,4,6- triiodo-5- 

(methyleaibam oy 1) benzoyl] am ino] acetyl ] amino ] -5- [ [2- 
(acctyloxy) ethyl ] carbamoyl] -2,4,6-triiodobenzoic acid, 



H, 3,3 *- [ [5-{acetyImethy I amino)-2,4,6-tri iod o-1 3 3- 

ph enylene] bis (carbony lim inomethylenecarbonylimi no) ] 

bis[5-[(2-hydroxyethyl)carbamoyl5-2 s 4,6-miodobenzoic] 

add. 

.___ fftEur 


C^joBrNO^H^ 430.4 66985-17-9 

Action and use 

Anticholinergic (ami muscarinic) brunchodilator. 

Preparations 

Ipratropium Nebuliser Solution 
Ipratropium Pressurised Inhalation 

PhEi* _ ... _ _ _ - _ __ 

DEFINITION 

{1 /?, 3r, 5 S, 8r) - 3 - [ ( (2 RS) -3-Hyd roxy-2-phen v Ipropa noyl] oxy] - 
8-met hyl“S- (1 -m ethyl ethyl) -8-azoni abi cycle [ 3.2 A ] octane 
bromide monohydrate. 

Content 

99,0 per cent to 100.5 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Soluble in water, freely soluble in methanol, slightly soluble 
in ethanol (96 per cent). 

mp 

About 230 D C, with decomposition. 

IDENTIFICATION 

First identification A, E 
Second identification B, C t D, E 

A. Infrared absorption spectrophotometry (2.2,24). 
Comparison ipratropium bromide CRS. 

B. Examine the chromatograms obtained in the test for 
impurity' A. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a), 

C. To 5 mL of solution S (see Tests), add 2 mL of dihue 
sodium hydroxide solution R. No precipitate is formed. 

D. To about 1 mg add 0.2 mL of nitric add R and evaporate 
to dryness on a water-bath. Dissolve the residue in 2 mL of 
acetone R and add 0,1 mL of a 30 g/L solution of potassium 
hydroxide R in methanol R. A violet colour develops. 

E. It gives reanion (a) of bromides (23J). 

TESTS 
Solution S 

Dissolve 0.50 g in carbon dioxide-free water R and dilute to 
50.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution GY 7 (2.2.2, Method IF). 


pH (2.2.3} 

5,0 to 7.5 for solution S. 
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Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution Dissolve 20 mg of the substance to be examined 
in methanol R and dilute to 1 *0 mL with the same solvent. 
Reference solution (a) Dissolve 20 mg of ipratropium 
bromide CRS in methanol R and dilute to 1.0 mL with the 
same solvent. 

Reference solution (b) Dissolve 20 mg of meihylatropme 
bromide CRS in 1.0 mL of reference solution (a). 

Reference solution (c) Dissolve 5 mg of ipratropium 

impurity A CRS in 100.0 mL of methanol R. Dilute 2.0 mL of 

the solution to 5.0 mL with methanol R. 

Plate TLC silica gel plate R {2-10 pm). 

Mobile phase anhydrous formic acid R, water R, ethanol 
(96 per cent) R, methylene chloride R (1:3:18:18 VlViViV). 
Application 1 pL. 

Development Over a path of 6 cm. 

Drying At 60 C for 15 min. 

Detection Spray with potassium iodobismuihaie solution R, allow 
the plate to dry in air, spray with a 50 g/L solution of sodium 
nitrite R and protect immediately with a sheet of glass. 

System suitability The chromatogram obtained with reference 
solution (b) shows 2 clearly separated principal spots. 

Zimin 

— impurity A: any spot due to impurity A is not more 
intense than the principal spot in the chromatogram 
obtained wirfa reference solution (c) (0.1 per cent). 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.200 g of the substance to be 
examined in the mobile phase and dilute to 20.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 10.0 mg of ipratropium 
bromide CRS in the mobile phase and dilute to 20,0 mL with 
the mobile phase. Dilute l .0 mL of the solution to 50.0 mL 
with the mobile phase, 

Reference solution (b) Dissolve 5 mg of ipratropium 
bromide CRS and 5 mg of ipmtmpium impurity B CRS in 
1 mL of methanol R and dilute to 25.0 mL with the mobile 
phase. Dilute 1.0 mL of the solution to 20,0 mL with the 
mobile phase. 

Column: 

— size: l = 0.15 xn, 0 = 3.9 mm; 

— stationary phase: oaadecylsilyl silica gd for chromatography R 
(5 pm); 

— temperature: 30 °C. 

Mobile phase Dissolve 12.4 g of sodium dihydrogen phosphate R 
and 1.7 g of tetrapropylammonium chloride R in 870 mL of 
water R; adjust to pH 5.5 with a 180 g/L solution of disodium 
hydrogen phosphate R and add 130 mL of methanol R, 

Flow rate 1.5 mLVmin . 

Detection Spectrophotometer at 220 nm. 

Injection 5 pL, 

Run time 6 times the retention time of ipratropium. 

Relative retention With reference to ipratropium (retention 
time - about 4.9 min): impurity C — about 0.7; 
impurity B = about 1.2; impurity D = about 1.8; 
impurity' E “ about 2.3; impurity F = about 5.1. 

System suitability, reference solution (b): 

— irao/utajn: minimum 3.0 between the peaks due to 
impurity' B and ipratropium; 

— symmetry factor, maximum 2.5 for the principal peak. 


Limits: 

— correction factors: for the calculation of content, multiply 
the peak areas of the following impurities by the 
corresponding correction factor: impurity C =0.3; 
impurity' D - 0.2; impurity F = 0,5; 

— impurity D: not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent); 

— impurities B t C: for each impurity, not more titan the area 
of die principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.25 per cent); 

— disregard limit: one-third of the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.03 per cent); disregard the peak due to the bromide 
ion. 

Water (2.5,11) 

3.9 per cent to 4.4 per cent, determined on 0,50 g. 

Sulfa ted ash ( 2 . 4 , 14 ) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.350 g in 50 mL of water R and add 3 mL of dilute 
nitric acid R. Titrate with 0,1 M silver nitrate , determining the 
end-point potentiometrically (2,2.20), 

1 mL of 0,1 M silver nitrate is equivalent to 43.24 mg 
of CsoHsoBrNO*. 

IMPURITIES 

Specified impurities A, B, C, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/un specified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5. 10. 
Control of impurities in substances for pharmaceutical use): E > F. 


H 



A. (IR3^5£,8r}-34iydroxy“8-methyl-8-C l-niethylethyl)-8- 
azoni ab icyc lo [ 3.2 A ] octane, 



B. (l/?,3r,5S,8^)-3-[|(2i?^)^-hydroxy-2- 
phenylpropanoyl] oxyj-8-mcthyl-8*( 1 -methylethyl)-8- 
azoniabicyclo [3.2.1 ] octane, 
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GQjH and enantiomer 
R R' 

C R - CH 2 -OH, R' = H; (2/^3-hydroxy-2- 
phenylpropanoic add (DL-tropic add), 

D. R R' = CH 2 : 2-phenylpropenoic add (atropic acid), 

H 



> Jy CHj 

f\ and enantiomer 


CHi 


E. (lR,3rj5S)-8-(l-methylethy 1)-8-azabicy do[3,2.1]oct-3-y 1 
(2RS) -3 -bydroxy-2 -p heny lpropanoate 3 



F, (l/? i 3r,55 3 8r)-8-meEhyI”8"(]-merhy!ethyl)-3- 
[{2-phenyIpropenoyl)oxy]-8-azaniabicyc]o[3,2.1]oaane, 


. Fit Ear 


Irbesartan 

(Plh L:un monograph 2465) 



Action and use 

Angiotensis II (AT|) receptor antagonist 

Preparation 

Irbesartan Tablets 


PhEur _ 

DEFINITION 

2-Butyl-3-[ [2'-(l H-tetmol-5-yl) £1,1 '-biphenyl J-4-yl] methyl] - 
1,3-diazaspiro [4 A ] non-1 -en-4-on e. 

Content 

99.0 per cent to 101,0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Practically insoluble in water, sparingly soluble in methanol, 
slightly soluble in methylene chloride. 

It shows polymorphism (5,9). 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Comparison irbesartan CRS . 

If the spectra obtained in the solid state show T differences, 
dissolve the substance to be examined and the reference 


substance separately in methanol i?, evaporate to dryness at 
60 J C and record new spectra using the residues, 

TESTS 

Appearance of solution 

The solution is clear (2,2,/) and not more intensely coloured 
than reference solution B- (2.2.2, Method II). 

Dissolve 0,50 g in a mixture of 3 volume of 2 Af sodium 
hydroxide R and 9 volumes of methanol R2 and dilute to 
10 mL with the same mixture of solvents. 

Impurity B 

Liquid chromatography (2.2. 29). Prepare the solutions 
immediately before tne. 

Terr solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 5.0 mL with the 
mobile phase. 

Reference solution Dissolve 25.0 mg of sodium azide R (sodium 
salt of impurity B) in the mobile phase and dilute to 
100.0 mL with the mobile phase. Dilute 0.25 mL of the 
solution to 200.0 mL with the mobile phase. 

Precolumn (used to prevent saturation of the column with 
irbesartan): 

— size: l — 0.05 m, 0 - 4 mm; 

-— stationary phase: strongly bask anion-exchange resin for 
chromatography R (8.5 pm). 

Column: 

— size. I ~ 0.25 m, 0 = 4 mm; 

— stationary phase: strongly baste anion-exchange resin for 
chromatography R (8,5 pm). 

Mobile phase 4.2 g/L solution of sodium hydroxide R in carbon 
dioxide-free water R. 

Flow rate L0 mL/min. 

Detection Conductivity detector with a sensitivity of 3 pS; 
use a self-regenerating anion suppressor. 

Neutralisation of the eluent Either chemical or electrochemical: 

— chemical: by continuous countercurrent circulation in a 
neutralising micromembrane, performed before detection: 

— neutralising tokent: 0.025 Af suJfitnc acid; 

— flow rate: 10 mL/min; 

— pressure: about 100 kPa, 

—- electrochemical: 300 mA (for example). 

Injection 200 pL; after each injection of the test solution, rinse 
the precolumn with a mixture of mobile phase and 
methanol R (40:60 VIV) for J 0 min; equilibrate to initial 
conditions as necessary; a switch valve can be used to avoid 
disconnecting the precolumn from the column, 

Run time 25 min. 

Retention time Impurity B = about 14 min. 

System suitability: reference solution: 

— signakto-noise ratio: minimum 10 for the peak due to 
impurity B, 

Limin 

— impurity B: not more than the area of the corresponding 
peak in the chromatogram obtained with the reference 
solution (10 ppm). 

Related substances 

Liquid chromatography (2,2.29). 

Buffer solution pH 5.2 Mix 5.5 mL of phosphoric acid R and 
950 mL of water R and adjust to pH 3,2 with triethylamine R. 
Test solution Dissolve 50 mg of the substance to be examined 
in methanol R2 and dilute to 50,0 mL with the same solvent. 
Reference solution (a) Dilute 1.0 mL of the test solution to 
20.0 mL w T ith methanol R2. Dilute 1.0 mL of this solution to 
50.0 mL with methanol R2 , 
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Reference solution (b) Dissolve 5 mg of the substance to be 
examined and 5 mg of irbesartan impurity A CRS in 
methaml R2 and dilute to 10.0 mL with the same solvent. 
Dilute 1.0 mL of the solution to 10,0 mL with methanol R2 , 
Column) 

-— size: l = 0.25 m, 0 - 4 mm; 

— stationary! phase: end-capped octadecylsilyl silica gel for 
chromatography R (5 pun). 

Mobile phase acetonitrile Rl, buffer solution pH 3.2 
(33:67 FTP). 

Flow rate 1.0 mUmin, 

Detection Spectrophotometer at 220 nm, 

Injection 10 jiL* 

Run time 1.4 rimes the retention time of irbesartan. 
Identification of impurities Use the chromatogram obtained 
with reference solution (b) to identify the peak due to 
impurity A, 

Relative mention With reference to irbesartan (retention 
time = about 23 min): impurity A - about 0.7. 

System suitability: reference solution (b): 

= resolution: minimum 3.0 between die peaks due to 
impurity A and irbesartan. 

Limits: 

— impurity A: not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent); 

— unspecified impurities: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0,10 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0,2 per cent); 

— - disregard limit: 0,5 times the area of the principal peak in 

the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy ? metals [2AM) 

Maximum 20 ppm. 

Solvent mixture acetone R t methanol R (20:80 VfV). 

0.25 g complies with test H. Prepare the reference solution 
using 0.5 mL of lead standard solution (10 ppm Pb) R, 

Water (25. II) 

Maximum 0.5 per cent, determined on 1.00 g. 

Sul fated ash (2A, 14) 

Maximum 0.1 per cent, determined on LG g. 

ASSAY 

Dissolve 0.300 g in 50 mL of anhydrous acetic acid R. Titrate 
with 0J M perchloric acid , determining the end-point 
potenriometrically (2220), 

1 mL of 0. t M perchloric acid is equivalent to 42.85 mg of 

CasHzaNftO, 

IMPURITIES 

Specified impurities A, B 



A. 1 -(pentanoylamino)'A/-[[2 i -( 1 H-tetrazol-5-yl) [1,1'- 
biphenyl] -4-yl] methyl] cyclopentane-1 -carboxamide, 

B. N 3 ‘: trinitride (azide). 

___________ Ph£& 


Isoconazole 

(Ph. Eur. monograph 1018) 


Ci 



C 18 H u Cl4N 2 0 416,1 27523-40-6 

Action and use 

Antifungal. 

PftEur __ 

DEFINITION 

1 -f(2ft$)-2- [{2 j6-Dichlorobenzyl)oxy]-2-(2,4- 
dichlorophenyl) ethyl] -1 //-imidazole. 

Content 

09.0 per cent to 101.0 per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water, very soluble in methanol, freely 
soluble in ethanol (96 per cent), 

IDENTIFICATION 

First identification A, B: 

Second identification A, C } D. 

A. Melting point (22/4): 111 X to 115 C. 

B. Infrared absorption spectrophotometry (2.224). 

Preparation Discs. 

Comparison isoconazole CRS, 

C. Thin-layer chrom a to gra phy {2.2. 27 ). 

Test solution Dissolve 30 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 30 mg of isoconazole CRS in 
methanol R and dilute to 5 mL with the same solvent. 
Reference solution (b) Dissolve 30 mg of isoconazole CRS and 
30 mg of eamazok nitrate CRS in methanol /?, then dilute to 
5 mL with the same solvent. 

Plate TLC octadecylsilyl silica gel plate R> 

Mobile phase ammonium acetate solution /?, dioxan /?, 
methanol R (20:40:40 VfVIV), 

Application 5 |iL. 

Development Over a path of 15 cm. 

Drying In a current of warm air for 15 min. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 2 clearly separated spots, 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. To about 30 mg in a porcelain crucible add 03 g of 
anhydrous sodium carbonate R, Heat over an open flame for 
10 min, Allow to cool. Take up the residue with 5 mL of 
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dilute nitric acid R and filter* To I mL of the filtrate add 
1 mL of turner R * The solution gives reaction (a) of chlorides 
(2-3 ./)* 

TESTS 
Solution S 

Dissolve 0*20 g in methanol R and dilute to 20*0 mL with the 
same solvent* 

Appearance of solution 

Solution S is clear (2,2 */) and not more intensely coloured 
than reference solution Y b (2.2,2, Method II). 

Optical rotation (2.2,7) 

—0*10° to + 0.10% determined on solution S. 

Related substances 

Liquid chromatography (2,2,29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in 3.2 mL of methanol R. Add 3.0 mL of 
acetonitrile R and dilute to 10.0 mL with a solution of 
ammonium acetate R (6.0 g in 380 mL of t voter R). 

Reference solution (a) Dissolve 2*5 mg of isoconazole CRS and 
2.5 mg of econazok nitrate CRS in the mobile phase* then 
dilute to 100.0 mL with the mobile phase. 

Reference solution (b) Dilute 1.0 mL of the test solution to 
100.0 mL with the mobile phase* Dilute 5.0 mL of this 
solution to 20,0 mL with the mobile phase* 

Column: 

— size: / = 0.1 m, 0 = 4.6 mm; 

— stationary phase: octadecylsiiyl sUica gel for chromatography R 
(3 jim). 

Mobile phase Dissolve 6.0 g of ammonium acetate R in a 
mixture of 300 mL of acetonitrile R y 320 mL of methanol R 
and 380 mL of water R * 

Flow rate 2 ml/min. 

Detection Spectrophotometer at 235 nm. 

Equilibration With the mobile phase for about 30 min. 

Injechem 10 pL. 

Run time 1.5 times the retention time of isoconazole. 

Retention time Econazok = about 10 min; 
isoconazole = about 14 min. 

System suitability: reference solution (a): 

— resolution: minimum 5*0 between the peaks due to 
econazole and isoconazole; if necessary, adjust the 
composition of the mobile phase. 

Limits: 

•— impurities B, C, D: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (h) (0.25 per cent); 

— total: not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0,5 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent)* 

Loss on drying (2.2.32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 2 h. 

Sul fated ash (2,4,14) 

Maximum 0.1 per cent, determined on 1,0 g. 

ASSAY 

Dissolve 0.300 g in 50 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R, 
Using 0*2 mL of naphtholbenzdn solution R as indicator, 
titrate with 0. 1 M perchbric add until the colour changes 
from orange-yellow to green. 


1 mL of 0.1 M perchbric add is equivalent to 4L61 mg 

ofCjeHuCUNaO. 


STORAGE 

Protected from light. 


IMPURITIES 

Specified impurities B* C, D 
A* deleted. 



B* (IRS)- I-{2,4-dichlorophenyl)-2-(l//-imidazoi-l-yljethanol. 

Cl 


Cl 

Ci h f 

<ic*! 


and enantiomer 


C. (2RS) -2-[(2,6-dichlorobenzyl)oxy]-2-(2,4- 
dichlorop henyl) ethanamine, 



and enantiomer 


D. 1 -f (2i?5)-2- [ (2,4«d ichlorobenzy l)oxy] -2-(2,4- 
dichlorophenyl) ethyl] -1//-imidazole. 

______________-_ PhEur 


Isoconazole Nitrate 

(Ph. Bur. monograph 1017} 



and enantiomer , HN0 3 


C,aH 15 Cl4K 3 04 479*1 24168-96-5 

Action and use 

Antifungal. 

Ptiiu __— 

DEFINITION 

l-[(2R5)-2-[(2 ) 6-Dichlorobenzyl)oxy]-2*(2,4- 
dichl oro phenyl) ethyl] -1 //-imidazole nitrate, 

Content 

99.0 per cent to 101.0 per cent (dried substance)* 
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CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Very slightly soluble in water, soluble in methanol, slightly 
soluble in ethanol (96 per cent). 

IDENTIFICATION 

First identification A, B, 

Second identification A> C, D. 

A. Melting point (2.2/4): 178 C to 182 C. 

B. Infrared absorption spectrophotometry (2.2.24), 

Preparation Discs. 

Comparison isoconazole nitrate CRS . 

C. Thin-layer chromatography (2,2,27). 

Test solution Dissolve 30 mg of the substance to be examined 
in methanol R and dilute to 5 mL with the same solvent. 
Reference solution (a) Dissolve 30 mg of isoconazole 
nitrate CHS in methanol R and dilute to 5 mL with the same 
solvent. 

Reference solution (b) Dissolve 30 mg of isoconazole 
nitrate CRS and 30 mg of econazole nitrate CRS in 
methanol R !, then dilute to 5 mL with the same solvent. 

Plate TLC octadecybifyl silica gel plate R. 

Mobile phase ammonium acetate solution R t dioxan R, 
methanol R (20:40:40 VfVfV). 

Application 5 |iL. 

Development Over a path of 15 cm. 

Drying In a current of wann air for 15 min. 

Detection Expose to iodine vapour until the spots appear and 
examine in daylight. 

System suitability: reference solution (b): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a). 

D. It gives the reaction of nitrates (25./). 

TESTS 
Solution S 

Dissolve 0,20 g in methanol R and dilute to 20.0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2.1) and not more intensely coloured 
than reference solution Y? (2.2.2, Method II). 

Optical rotation (2,27) 

—0.10 to + 0.10 a , determined on solution S. 

Related substances 

Liquid chromatography (22 29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in the mobile phase and dilute to 10.0 mL with 
the mobile phase. 

Reference solution (a) Dissolve 2.5 mg of isoconazole 
nitrate CRS and 2.5 mg of econazole nitrate CRS in the mobile 
phase, then dilute to 100,0 mL with die mobile phase. 
Reference solution (b) Dilute 1.0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 5,0 mL of this 
solution to 20.0 mL with the mobile phase. 

Column: 

— size: /= 0,1 m 3 0 = 4.6 mm; 


— stationary phase: oaadecylsilyl silica gd for chromatography R 
(3 pm). 

Mobile phase Dissolve 6.0 g of ammonium acetate R in a 
mixture of 300 mL of acetonitrile R, 320 mL of methanol R 
and 380 mL of water R. 

Flow rate 2 mL/min. 

Detection Spectrophotometer at 235 nm. 

Equilibration With the mobile phase for about 30 min. 

Injection 10 pL. 

Run time l ,5 times the retention time of isoconazole. 

Retention rime Econazole = about 10 min; 
isoconazole = about 14 min. 

System suitability, reference solution (a): 

— resolution: minimum 5,0 between the peaks due to 
econazole and isoconazole; if necessary, adjust the 
composition of the mobile phase. 

Limits: 

— impurities A t B, C: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.25 per cent); 

— total : not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent); 

— disregard limit: 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent); disregard the peak due to the nitrate ion. 

Loss on drying (22,32) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 °C for 2 h. 

Sulfated ash (2,4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.350 g in 75 mL of a mixture of 1 volume of 
anhydrous acetic acid R and 7 volumes of methyl ethyl ketone R. 
Titrate with 0.1 M perchloric acid , determining the end-point 
p otentiometrical ly (2.2. 20). 

I mL of 0.1 M perchloric acid is equivalent to 47.91 mg 

0fCiaHi 5 a*N*O 4 - 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, C 


ci 



A. (l/fS)-l-{2 s 4-dichIorophenyl)*2“(l W'-imidazol-l- 
yl) ethanol, 


a 



B. (2RSJ-2-[(2,6-dichlorobenzyl)oxy]-2-{2,4- 
d ichloroph e ny!) ethana m ine> 
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Isoflurane 1-1299 



C. l-[(2RS)-2-[(2 5 4-dichlorobenzyl)oxy]-2-(2,4- 
dichlorophenyl) ethyl]* 1 //-imida 2 ole. 

,_ _______ PH Eir 


Isoflurane 

(Ph. Eur. monograph 1673) 




* * * 


* * 

* * 

* * 


*** 


C^CIF^O 184.5 26675-46-7 

Action and use 

General anaesthetic. 

PhEif _ 

DEFINITION 

(2RS) -2-Chloro-2*(difluoromethoxy)- 1 >1,1 -trifluoroethane, 

CHARACTERS 

Appearance 

Clear, colourless, mobile, heavy liquid, 

Solubility 

Practically insoluble in water, miscible with ethanol and 
trichloroethylene. 

bp 

About 48 °C 
It is non-flammable. 

IDENTIFICATION 

Infrared absorption spectrophotometry (2.2.24). 

Preparation Examine the substance in the gaseous state. 
Comparison Ph. Eur . reference spectrum of isoflurane. 

TESTS 

Acidity or alkalinity 

To 20 mL add 20 itlL of canton dioxide-free water R , shake 
for 3 min and allow to stand. Collect the upper layer and 
add 0.2 mL of br&mocresol purple solution R. Not more than 
0.1 mL of 0.01 M sodium hydroxide or 0.6 mL of 0.01 M 
hydrochloric add is required to change the colour of the 
indicator. 

Related substances 

Gas chromatography (2.2.28). 

Test solution The substance to be examined. 

Reference solution To 80 mL of anhydrous ethanol R> add 
1,0 mL of the substance to be examined and 1.0 mL of 
acetone R, avoiding loss by evaporation. Dilute to 100.0 mL 
with anhydrous ethanol R. Dilute 1.0 mL of the solution to 
100.0 mL with anhydrous ethanol R t 
Column: 

— material; Eased silica, 

— size: l ~ 30 m, 0 = 0.32 mm, 


— stationary phase: rnacrvgol 20 QQ0 R (film thickness 
0.25 pm). 

Carrier gas helium for chromatography R. 

Flow rate 1.0 mL/mtn. 

Spist ratio 1:25, 

Temperature: 

— column: 35 a C, 

— injection port: 150 C, 

— detector. 250 °C. 

Detection Flame ionisation. 

Injection L0 pL of each solution and 1.0 pL of anhydrous 
ethanol R as a blank. 

Run time Until elution of the ethanol peak in the 
chromatogram obtained with the reference solution. 

Relative retention With reference to isoflurane (retention 
time = about 3.8 min); acetone = about 0.75. 

System suitability: reference solution; 

— resolution: minimum of 5 between the peaks due to 
acetone and to isoflurane, 

— repeatability: maximum relative standard deviation 
15.0 per cent for the peak due to isoflurane after 
3 injections. 

Limits: 

— acetone: not more than the area of the corresponding peak 
in the chromatogram obtained with the reference solution 
(0.O1 per cent), 

— any other impurity: not more than the area of the peak due 
to isoflurane in the chromatogram obtained with the 
reference solution (0.01 per cent), 

— total: not more than 3 times the area of the peak due to 
isoflurane in the chromatogram obtained with the 
reference solution (0,03 per cent), 

— disregard limit: 0.1 times the area of the peak due to 
isoflurane in the chromatogram obtained with the 
reference solution (0,001 per cent). 

Chlorides ( 2.4.4) 

Maximum 10 ppm. 

To 10 mL add 10 mL of 0.01 M sodium hydroxide and shake 
for 3 min. To 5 mL of the upper layer add 10 mL of 
water R. 

Fluorides 

Maximum 10 ppm. 

Determine by potent iometry ( 2.2.36 , Method l) using a 
fluoride-selective indicator-electrode and a silver-silver 
chloride reference electrode* 

Test solution To 10*0 mL in a separating funnel, add 10 mL 
of a mixture of 30.0 mL of dilute ammonia R2 and 70,0 mL 
of distilled water R. Shake for 1 min and collect the upper 
layer. Repeat this extraction procedure twice collecting the 
upper layer each time. Adjust the combined upper layers to 
pH 5.2 using dilute hydrochloric add R. Add 5.0 mL of 
fluoride standard solution (l ppm F) R and dilute to 50.0 mL 
with distilled water R . To 20.0 mL of the solution add 
20.0 mL of wtaldank-strmgth-adjtistment buffer R and dilute to 
50,0 mL with distilled water R. 

Reference solutions To each of 5.0 mL, 4,0 mL* 3,0 mL, 

2.0 mL and 1.0 mL of fluoride standard solution (10 ppm F) R 
add 20.0 mL of total-ionk-strmgth-adjustment buffer R and 
dilute to 50,0 mL with distilled water R. 

Carry out the measurements on 20 mL of each solution. 
Calculate the concentration of fluorides using the calibration 
curve, taking into account the addition of fluoride to the test 
solution. 
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Non-volatile matter 

Maximum 200 mg/L, 

Evaporate 10,0 mL to dryness with the aid of a stream of 
cold air and dry the residue at 50 'C for 2 h, The residue 
weighs a maximum of 2.0 mg. 

Water (2.5JZ) 

Maximum 1.0 mg/mL, determined on 10.0 mL. 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 


H Rl F 



ami enantiomer 


A. Rl = H, R2 = Cl: 2-{chlorodifluoromethoxy)-I > l,l- 
trifluoroe thane, 

B. Rl = R2 - H; 2-{difluoromethoxy)-l,l,l-trifluoroethane, 

C. Rl = R2 = Cl: (2RS) -2-chloro-2- 
(chlorodifluoromechoxy)-1,1,1 -mfiuoroethane, 


F*C 


a a f 


D. R = H: l,l-dichloro-l-(di6uoromethoxy)-2,2,2" 
mfluoroethane, 

E. R = Cl: L 1-dichloro-l-Cchlorodifluoromethoxy)-2,2,2- 
trifluoroe thane, 


o 



CHj 


F. propanone (acetone). 


Pfiiur 


Isoleucine 

(Ph, Eur. monograph 0770) 



C*H 13 N0 2 131,2 73-32-5 

Action and use 

Amino add. 

PhBn _________ 

DEFINITION 

(25,35) -2-Amino-3-methyIpentanoic ad d. 

Fermentation product, extract or hydrolysate of protein. 

Content 

98.5 per cent to 10LO per cent (dried substance)* 

CHARACTERS 

Appearance 

White or almost white, crystalline powder or flakes. 


Solubility' 

Sparingly soluble in water, slightly soluble in ethanol 
(96 per cent). It dissolves in dilute mineral adds and in 
dilute solutions of alkali hydroxides. 

IDENTIFICATION 

First identification: A, B 
Second identification: A , C 

A. Specific optical rotation (see Tests). 

B. Infrared absorption spectrophotometry (2.2.24). 

Comparison isoleucim CRS , 

Q Thin-layer chromatography (2.2.27), 

Test solution Dissolve 10 mg of the substance to be examined 
in a 10.3 g/L solution of hydrochloric acid R and dilute to 
50 mL with the same solution. 

Reference solution Dissolve 10 mg of isoleucine CRS in a 
10.3 g/L solution of hydrochloric acid R and dilute to 50 mL 
with the same solution. 

Plate TLC silica gel plate R, 

Mobile phase glacial acetic acid i?, water R y butanol R 
(20:20:60 VfViV). 

Application 5 pL. 

Development Over 2/3 of the plate. 

Drying In air. 

Detection Spray with nmhydnn solution R and heat at 105 C 
for 15 min. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

TESTS 

Appearance of solution 

The solution is clear (2.2J) and not more intensely coloured 
than reference solution BY* (2.2.2, Method 11). 

Dissolve 0.5 g in a 103 g/L solution of hydrochloric add R and 
dilute to 10 mL with the same solution. 

Specific optical rotation (2,2. 7) 

+ 40*0 to + 43*0 (dried substance). 

Dissolve LOO g in hydrochloric add Rl and dilute to 25.0 mL 
with the same acid. 

Ninhy drill-positive substances 

Amino add analysis (2.2.56). For analysis, use Method L 
The concentrations of the test solution and the reference 
solutions may be adapted according to the sensitivity of the 
equipment used. The concentrations of all solutions are 
adjusted so that the system suitability requirements described 
in general chapter 2.2.46 are fulfilled, keeping the ratios of 
concentrations between all solutions as described. 

Solution A dilute hydrochloric add Rl or a sample preparation 
buffer suitable for the apparatus used. 

Test solution Dissolve 30.0 mg of the substance to be 
examined in solution A and dilute to 50.0 mL with 
solution A. 

Reference solution (a) Dilute 1 *0 mL of the test solution to 
100.0 mL with solution A. Dilute 2*0 mL of this solution to 
10*0 mL with solution A, 

Reference solution (b) Dissolve 30.0 mg of valine R 
(impurity A) in solution A and dilute to 100.0 mL with 
solution A. Dilute 1.0 mL of the solution to 250.0 mL with 
solution A* 
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Isoleucine H301 


Reference solution (c) Dissolve 30,0 mg of praline R in 
solution A and dilute to 100,0 mL with solution A. Dilute 
1,0 mL of the solution to 250*0 mL with solution A. 

Reference solution (d) Dissolve 30.0 mg of leucine R 
(impurity' C) in solution A and dilute to 100.0 mL with 
solution A, Dilute 1.0 mL of the solution to 250.0 mL with 
solution A, 

Reference solution (e) Dilute 6.0 mL of ammonium standard 
solution (WO ppm NHf) R to 50,0 mL with solution A. Dilute 
L0 mL of this solution to 100.0 mL widi solution A. 

Reference solution (f) Dissolve 30 mg of isoleucine R and 30 mg 
of leucine R (impurity C) in solution A and dilute to 50,0 mL 
with solution A. Dilute 1.0 mL of the solution to 200.0 mL 
with solution A. 

Blank solution Solution A. 

Inject suitable, equal amounts of the test solution* blank 
solution and reference solutions (a), (b) s (c), (d) and (0 into 
the amino add analyser. Run a program suitable for the 
determination of physiological amino adds. 

System suitability*: Reference solution (0: 

— resolution: minimum 1.5 between the peaks due to 
isoleucine and impurity C, 

Calculation of percentage contents: 

— for impurity A, use the concentration of impurity' A in 
reference solution (b); 

— for impurity C, use the concentration of impurity C in 
reference solution (d); 

— for any ninhydrin-positive substance detected at 570 nm, 
use the concentration of holeucinc in reference 
solution (a); 

— for any ninhydrin-positive substance detected at 440 nm, 
use the concentration of prolfoe in reference solution (c); 
if a peak is above the reporting threshold at both 
wavelengths, use the result obtained at 570 nm for 
quantification. 

Limits'. 

— impurities A and C at 570 nm: for each impurity* 
maximum 0*3 per cent; 

— any ninhydrin-positive substance: for each impurity* 
maximum 0,2 per cent; 

— total : maximum 1.0 per cent; 

— reporting threshold: 0.05 per cent. 

The thresholds indicated under Related Substances 
(Table 2034,-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply. 

Chlorides (2.4,4) 

Maximum 200 ppm. 

Dissolve 0.25 g in water R and dilute to 15 mL with the 
same solvent. 

Sulfates C 2.4.13) 

Maximum 300 ppm. 

Dissolve 0.5 g in 3 mL of dilute hydrochloric add R and dilute 
to 15 mL with distilled water R . 

Ammonium 

Amino acid analysis ( 2.2.56) as described in the test for 
ninhydrin-positive substances with the following 
modifications. 

Iiyection Test solution* reference solution (e) and blank 
solution. 

Limit. 

— ammonium at 570 nm: not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (e) (0,02 per cent), taking into account 


the peak due to ammonium in the chromatogram 
obtained with the blank solution. 

Iron (24.9) 

Maximum 10 ppm. 

In a separating funnel, dissolve L0 g in 10 mL of dilute 
hydrochloric add R . Shake with 3 quantities, each of 10 mL, 
of methyl isobutyl ketone RL shaking for 3 min each time. 

To the combined organic layers add 10 mL of water R and 
shake for 3 min. Use the aqueous layer. 

Heavy metals (2.4,8) 

Maximum 10 ppm. 

Solvent water R. 

0,25 g complies with test H, Prepare the reference solution 
using 0.25 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (22.52) 

Maximum 0.5 per cent* determined on 1.000 g by drying in 
an oven at 105 fJ C, 

Sul fated ash ( 2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.100 g in 3 mL of anhydrous formic acid R, 

Add 30 mL of anhydrous acetic add R. Titrate with 0J M 
perchloric arid, determining the end-point potentiometrically 
(2.2.20), 

l mL of 0./ Af perchloric add is equivalent to 13,12 mg of 
C 6 H 13 NCL. 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for oiher/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5, 10. Control of 
impurities hi substances for pharmaceutical use ); B, D, 

H NH ? 

h > c Y^ c °,h 

C Hj 

A. (25)-2-ami no-3-methylbutanoic add (valine), 

K NH a 

HS^X, 

^ CO a H 


B. (2i?)-2-amino-3-sulfanylpropanoic add (cysteine). 


H 3 c 


CH 3 h hh 7 

'^^'co 2 h 


C. (25)-2-amino-4-mcthy Ipentanoic add (leucine), 


CO a H 



D. (2S)-2-amino-4-(methylsulfanyl)butanoic acid 
(methionine). 


Ph But 
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lsomalt (1) 2 * * 5 

(Pit. Eur. monograph 1531) 



C 12 H 24 0n 344,3 

C,,H 24 0, h 2H 2 O 380.3 

Action and use 

Sweetening agent 

_ 

DEFINITION 

Mixture of 6-G^-i>glucopyranosyl-D-glucitQl (6-O-a-D- 
glucopyranosyl-D-sorbiiol; L6-GPS) and 1-O-a-o- 
glucopyranosy l-i >-ma nnitol ( 1,1 -GPM). 

Content 

98.0 per cent to 102,0 per cent for the mixture of 1,6-GFS 
and 1,1 «GPM and neither of the 2 components is less than 
3.0 per cent (anhydrous substance). 

♦CHARACTERS 

Appearance 

White or almost white powder or granules. 

Solubility 

Freely soluble in water* practically insoluble in anhydrous 
ethanol.# 

IDENTIFICATION 

First identification: A 
Second identification: B s CQ 

A. Examine the chromatograms obtained in the assay. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 

2 principal peaks in the chromatogram obtained with 
reference solution (a). 

QB. Thin-layer chromatography (2.2,27). 

Test solution Dissolve 50 mg of the substance to be examined 
in water R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 50 mg of isomah CRS in water R 
and dilute to 10 mL with the same solvent. 

Plate TLC silica gel plate R. 

Mobile phase acetic acid R y propionic acid /?, water R y ethyl 
acetate R, pyridine R (5:5:10:50:50 V/V/V/V/V). 

Application 1 pL; thoroughly dry the points of application in 
warm air. 

Development Over 1/2 of the plate. 

Dning In a current of warm air. 

Detection Dip for 3 s in a 1 g/L solution of sodium periodate R 
and dry in a current of hot air; dip for 3 s in a mixture of 
1 volume of acetic acid /?, 1 volume of anisaldehyde R, 

5 volumes of sulfuric acid R and 90 volumes of anhydrous 
ethanol R; dry in a current of hot air until coloured spots 
become visible; the background colour may be brightened in 
warm steam; examine in daylight. 


Residts The chromatogram obtained with the reference 
solution shows 2 blue~grey spots with R f . values of about 
0.13 (1,6-GPS) and 0.16 (1,1-GPM), The chromatogram 
obtained with the test solution shows principal spots similar 
in position and colour to the principal spots in the 
chromatogram obtained with the reference solution. 

C. To 3 mL of a freshly prepared 100 g/L solution of 
pyrocatechol R add 6 mL of sulfuric acid R while cooling in 
iced water. To 3 mL of the cooled mixture add 0.3 mL of a 
100 g/L solution of the substance to be examined. Heat 
gently over a naked flame for about 30 s. A pink colour 
develops,^ 

TESTS 

Conductivity (2*2.38) 

Maximum 20 pS-cm -1 . 

Dissolve 20.0 g in carbon dioxide-free water R with gentle 
heating (40-50 C) and dilute to 100,0 mL with the same 
solvent. Measure the conductivity of the solution while gently 
stirring with a magnetic stirrer. 

Reducing sugars 

Maximum 0.3 per cent, expressed as glucose equivalent. 
Dissolve 3,3 g in 10 mL of water R with gentle heating. Coo! 
and add 20 mL of eupn-cmk solution R and a few glass 
beads. Heat so that boiling begins after 4 min and maintain 
boiling for 3 min. Cool rapidly and add 100 mL of a 
2.4 per cent ViV solution of glacial acetic acid R and 20,0 mL 
of 0.025 M iodine . With continuous shaking, add 25 mL of a 
mixture of 6 volumes of hydrochloric acid R and 94 volumes 
of water R. When the precipitate has dissolved, titrate the 
excess of iodine with 0*05 M sodium thiosulfate using 1 mL of 
starch solution R as indicator, added towards the end of the 
titration. Not less than 12.8 mL of 0. 05 M sodium thiosulfate 
is required. 

Related substances 

Liquid chromatography (2*2.29). 

Test solution Dissolve 1.00 g of the substance to be examined 
in 20 mL of water R and dilute to 50,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 1.00 g of isomalt CRS in 
20 mL of water R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (b) Dissolve 10.0 mg of sorbitol CRS 
(impurity C) and 10,0 mg of mannitol CRS (impurity B) in 
20 mL of water R and dilute to 100.0 mL with the same 
solvent. 

Precolumn; 

— size: i = 30 mm, 0 = 4,6 mm; 

— stationary* phase; strong cation-exchange resin (calcium 
form) R {9 pm); 

— temperature; 80 ± 3 °C* 

Column ; 

— size; i-0,3 m,0 = 7.8 mm; 

— stationary phase : strong cation-exchange resin (calcium 
form) R (9 pm); 

— temperature: 80 ± 3 °C* 

Mobile phase Degassed zuater R. 

Flow rate 0,5 mL'mm. 

Detection Differentia] refractometer maintained at a constant 
temperature (40 °C for example)* 

Injection 20 pL. 

Run time 2.5 times the retention time of 1,1-GPM. 

Relative retention With reference to 1,1-GPM (retention 
time = about 14 min): 1,6-GPS = about 1.2; 
impurity B - about 1.6; impurity C = about 2,0. 
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Isometheptene Mucate 1-1303 


System suitability: Reference solution (a): 

— resolution: minimum 2,0 between die peaks due to 
1,1-GPM and 1,6-GPS. 

Limits: 

— impurities B, C: for each impurity, not more than the area 
of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent); 

— unspecified imparities: for each impurity, not more than the 
area of the peak due to impurity C in the chromatogram 
obtained with reference solution (b) (0.5 per cent); 

— total; not more than 4 times the area of the peak due to 
impurity C in the chromatogram obtained with reference 
solution (b) (2,0 per cent); 

— disregard limit\ 0.2 times the area of the peak due to 
impurity C in the chromatogram obtained with reference 
solution (b) (0,1 per cent). 

Nickel (2.4/5) 

Maximum 1 ppm. 

Test solution Dissolve 10,0 g of the substance to be examined 
(anhydrous substance) in 30 mL of dilute acetic acid R and 
dilute to 100.0 mL with water R. Add 2.0 mL of a solution 
of ammonium pyrrolidinedithiocarbamaic R (about 10 g/L) and 
10.0 mL of water-saturated methyl isobutyl ketone R and then 
shake for 30 s protected from bright light. Allow the layers to 
separate and use the methyl isobutyl ketone layer. 

Reference solutions Prepare as described in chapter 24. /5 but 
using 10.0 g of the substance to be examined (anhydrous 
substance). 

Water {2.5.12} 

Maximum 7.0 per cent, determined on 0,3 g. As solvent, use 
a mixture of 20 mL of anhydrous methanol R and 20 mL of 
formamtde R at 50 ± 5 C. 



D, 1 -O-y- o-gl ucopyranosyl-D-tf ex-2-ulo fu ranose 

(trehalulose). 

- ____ ftt&* 

1 This monograph has uiKteigoiiG pharmacopoeia) harmonisation. 

Sec chapter 5,8. Pharmacopoeud Harmonisation, 


Isometheptene Mucate 


ASSAY 

Liquid chromatography (2.2.29) as described in the test for 
related substances with die following modification. 

Injection Test solution and reference solution (a). 

Calculate the percentage content of isomalt (1,1-GPM and 

1.6- GPS) taking into account the assigned contents of 
1,1-GPM and 1,6-GPS in isomah CRS. 

LABELLING 

The label slates the percentage contents of 1 ,LGPM and 

1.6- GPS* 

IMPURITIES 

Specified impurities B, C 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities. It is 
therefore not necessary to identify these impurities for 
demonstration of compliance. See also 5. JO. Control of 
impurities in substances for pharmaceutical use): A f D. 



A. 6-£>3<-t>glue opyranosyl-f}- bino-hcx-2- ulofuranose 
(isomaltulosc). 


Me 


Me 


NHMe 
H Me 

and enantiomer 


H- 
HO' 
HO- 
H- 


COOH 
OH 
H 
H 

OH 
COOH 


492.7 7492-MH 

Action and use 

Adrenoceptor agonist. 

DEFINITION 

Isometheptene Mucate is (B£)-L5-dimethylhex- 

4-e nyl (methyl)amine galacto- 2,3,4,5 -tetrahyd roxyadipate. 

It contains not less than 98.5% and not more than 100,5% 
of (GiHioNtaObHioOto calculated with reference to the 
dried substance. 

CHARACTERISTICS 

A white, crystalline powder. 

Very soluble in f eaten slightly soluble in absolute ethanol; 
practically insoluble in ether. 

IDENTIFICATION 

A, Dissolve 0.2 g in I0 mL of water, make the solution 
alkaline with 2m sodium hydroxide, extract with 20 mL of 
dichloromethanc, dry the dichloromethane layer over anhydrous 
sodium sulfate , filter and evaporate to dryness at a pressure of 
2 kPa. The infrared absorption spectrum of the residue, 
Appendix II A, is concordant with the reference spectrum of 
isometheptene (RS 195). 
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B. Prepare a 5.0% w/v solution of the substance being 
examined in carbon-dioxide free water (solution A) and acidify 
10 mL with 6m hydrochloric acid, scratch the side of the tube 
with a glass rod to initiate crystallisation, filter, wash the 
precipitate with water and dry at 105 for 10 minutes. The 
infrared absorption spectrum of the residue, Appendix II A, is 
concordant with the reference spectrum of mucic add 
(FS 377). 

TESTS 

Acidity 

pH of solution A, 5.4 to 6.6, Appendix V L. 

Clarity and colour of solution 

Solution A is clear , Appendix IV A, and colourless* 

Appendix IV B, Method 13. 

Related substances 

Dissolve 20 mg of linalaol (internal standard) in sufficient 
dichloromethane to produce 100 mL (solution B). Carry out 
the method for gas chromatography, Appendix III B, using the 
following solutions. For solution (1) add 1 mL of 5m sodium 
hydroxide to 5 mL of a 0.050% w/v solution of the substance 
being examined, extract with 10 mL of solution B followed 
by 10 mL of dkMonmiethane, combine the dichloromethane 
layers and filter through anhydrous sodium sulfate. For solution 
(2) dissolve 0.5 g of the substance being examined in 5 mL 
of water, add 1 mL of 5 m sodium hydroxide, extra a with two 
10 mL quantities of dichloromethane, combine the 
dichloromethane layers and filter through anhydrous sodium 
sulfate, Prepare solution (3) in the same manner as solution 
(2) but using 10 mL of solution B and 10 mL of 
dichloromethane in place of the two 3 0 mL quantities of 
dichloromethane. For solution (4) dissolve 10 mg of 
1 iS^hnethylhexyl(methyl)amine BPCRS and 10 mg of 
2-methyl-6-methylaminohepmn-2-ol BPCRS in 50 mL of 
dichloromethane. For solution (5) dissolve 5 mg of the 
substance being examined and 5 mg of linalool in 25 mL of 
solution (4) and filter, if necessary. 

The chromatographic procedure may be carried out using a 
glass column (1.5 m x 4 mm) packed with add-washed t 
silanised diatotnaceous support (100 to 120 mesh) (Chromosorb 
W-HP is suitable) coated with 10% w/w of polyethylene 
glycol (Carbowax 20M is suitable) and 5% w/w of potassium 
hydroxide at a temperature increased from 80 to 140 at a 
rate of 4 per minute and then maintained at 140 for 
10 minutes or the time required for the emergence of the 
peak due to 2-methyh6-methylaminoheptan~2-ol and with 
the inlet port at 190 , the detector at 2O0 and a flow rate of 
40 mL per minute for the carrier gas. 

The test is not valid unless the chromatogram obtained with 
solution (5) resembles the reference chromatogram provided 
with l ,5-dimethyihexyl(methyl)amine BPCRS and 2-methyP6- 
methylaminoheptan-2-ol BPCRS. 

Calculate the ratio (a) of the area of the peak due to 
isometheptene to that of the peak due to the internal 
standard in the chromatogram obtained u f ith solution (l). 

In the chromatogram obtained with solution (3) the ratio of 
the area of any peak corresponding to 1,5-dimethylhexyI- 
(methyl)amine to the area of the peak due to the internal 
standard is not greater than 2a, the ratio of the area of any 
other secondary peak to the area of the peak due to the 
internal standard is not greater than a and the ratio of the 
sum of the areas of any secondary' peaks to the area of the 
peak due to the internal standard is not greater than 3a. 


Loss on drying 

When dried to constant weight over phosphorus pmwxide at 
60 at a pressure not exceeding 0.7 kPa, loses not more than 
0.5% of its weight. Use i g, 

Sul fated ash 

Not more than 0.1%, Appendix IX A. 

ASSAY 

Dissolve 0,2 g in 25 mL of water and add 20 mL of 
0,0167m potassium bromate VS, 10 mLof a 10% w/v solution 
of potassium bromide and 8 mL of hydrochloric add. Allow to 
stand for 5 minutes in a stoppered flask, add 10 mL of dilute 
potassium iodide solution* allow to stand for 5 minutes and 
titrate the resulting solution with 0.1m sodium thiosulfate FS 
using starch solution as indicator. Repeat the procedure using 
25 mL of water in place of the solution of the substance 
being examined. The difference between the titrations 
represents the amount of sodium thiosulfate required. Each 
mL of 0,0167m potassium bromate VS is equivalent to 
12.32 mg of (C<>H|uN) 3 ,CgHi 0 Ob. 

STORAGE 

Isometheptene Mucate should be kept in an airtight 
container and protected from light. 

IMPURITIES 



Me 


A. ! ,5-dimethylhexy l (me thyl) amine, 



Me 


B. 2-methylheptan-6-ol, 



C. 2-methyihept-2-en-6-ol, 



D. 2-methylhept-2-cn-6-one, 



Me OH 


E, 2-methyl-6-me thyl aminohepta n-2-oI. 
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Isoprenaline Hydrochloride 1-1305 


Isoniazid 

(Ph. Eur , monograph 0146) 


O 



*** 

* * 

★ * 

* . * 


C6H 7 N,0 137,1 54-35-3 

Action and use 

Antiniberculosis drug. 

Preparations 

Isoniazid Injection 
Isoniazid Oral Solution 
Isoniazid Tablets 

PtiEur _____ 

DEFINITION 

Isoniazid contains not less than 99,0 per cent and not more 
than the equivalent of 101,0 per cent of pyridinc-4- 
carbohydrazide, calculated with reference to the dried 
substance. 

CHARACTERS 

A white or almost white, crystalline powder or colourless 
crystals* freely soluble in water* sparingly soluble in alcohol 

IDENTIFICATION 

First identification A f B 
Second identification A, G. 

A. Melting point (2.2.14): 170 °C to 174 X. 

B. Examine by infrared absorption spectrophotometry 
(2.2.24), comparing with the spectrum obtained with 
isoniazid CRS , 

C. Dissolve 0.1 g in 2 mL of water R and add 10 mL of a 
warm 10 g/L solution of vanillin R . Allow to stand and 
scratch the wall of the test tube with a glass rod. A yellow 
precipitate is formed, which* after recrystallisation from 5 mL 
of alcohol (70 per cent VPV) R and drying at 100 'C to 

105 °C* melts (2.2/4) at 226 °C to 231 °C 

TESTS 
Solution S 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent. 

Appearance of solution 

Solution S is clear ( 2 , 2 . 1 ) and not more intensely coloured 
than reference solution BY 7 (2.2,2, Method If). 

pH (2.2.3) 

The pH of solution S is 6,0 to 8.0, 

Hydrazine and related substances 

Examine by thin-layer chromatography (2227), using silica 
gel GF 254 R as the coating substance. 

Test solution Dissolve 1.0 g of the substance to be examined 
in a mixture of equal volumes of acetone R and water R and 
dilute to 10.0 mL with the same mixture of solvents. 

Reference solution Dissolve 50.0 mg of hydrazine sulfate R in 
50 mL of water R and dilute to 100.0 mL with acetone R. 

To 10.0 mL of this solution add 0,2 mL of the test solution 
and dilute to 100.0 mL with a mixture of equal volumes of 
acetone R and water R. 


Apply separately to the plate 5 pL of each solution and 
develop over a path of 15 cm using a mixture of 10 volumes 
of water R, 20 volumes of acetone /?, 20 volumes of 
methanol R and 50 volumes of ethyl acetate R, Allow the plate 
to dry in air and examine in ultraviolet light at 254 nm. 

Any spot in the chromatogram obtained with the test 
solution, apart from the principal spot, is not more intense 
than the spot in the chromatogram obtained with the 
reference solution (0,2 per cent). Spray the plate with 
dimethylaminobenzaidehyde solution RL Examine in daylight. 

An additional spot, corresponding to hydrazine, appears in 
the chromatogram obtained with the reference solution. 

Any corresponding spot in the chromatogram obtained with 
the test solution is not more intense than the spot 
corresponding to hydrazine in the chromatogram obtained 
with the reference solution (0.05 per cent). 

Heavy metals (2.4.8) 

2.0 g complies with test C for heavy metals (10 ppm). 

Prepare the reference solution using 2 mL of lead standard 
solution (10 ppm Pb) R. 

Loss on drying (2,2.22) 

Not more than 0.5 per cent* determined on 1,00 g by drying 
in an oven at 105 C. 

Sul fated ash (2.4.14) 

Not more than 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0.250 g in water R and dilute to 100.0 mL with the 
same solvent. To 20.0 mL of the solution add 100 mL of 
water R r 20 mL of hydrochloric acid R } 0.2 g of potassium 
bromide R and 0.05 mL of methyl red solution R. Titrate 
drop wise with 0.0167 M potassium bromate , shaking 
continuously* until the red colour disappears. 

I mL of 0.0167 M potassium bromate is equivalent to 
3.429 mg of C 6 H 7 N>Q. 

_______ ^PhBr 


Isoprenaline Hydrochloride 

(Ph. Eur. monograph 1332) 



CuHjsCINO, 247.7 51-30-9 

Action and use 

Adrenoceptor agonist. 

Preparation 

Isoprenaline Injection 

PbEa _-_____. 

DEFINITION 

( t RS) -1 -(3,4- Dihydroxypheny 1) -2- 

[(1 -methyle thy]) amino] ethanol hydrochloride. 

Content 

98.0 per cent to 101.5 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 
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Solubility 

Freely soluble in water, sparingly soluble in ethanol 
(96 per cent), practically insoluble in methylene chloride, 

IDENTIFICATION 

First identification B, C> & 

Second identification A, C, D f E, 

A. Melting point (2.2.14); 165 C to 170 C, C 5 with 
decomposition. 

B. Infrared absorption spectrophotometry (2.2.24). 
Comparison isoprenaline hydrochloride CRS. 

C. Optical rotation (see Tests)- 

D. To 0,1 mL of solution S (see Tests) add 0.05 mL of ferric 
chloride solution Rl and 0,9 mL of water R. A green colour is 
produced. Add drop wise sodium hydrogen carbonate solution R. 
The colour becomes blue and then red, 

E. To 0.5 mL of solution S add 1.5 mL of turner R. 

The solution gives reaction (a) of chlorides (2,3.1). 

TESTS 

Prepare the solutions immediately before use. 

Solution S 

Dissolve 2.5 g in carbon dioxide-free water R and dilute to 
25.0 mL with the same solvent. 

Appearance of solution 

Solution S is clear (2.2. /) and not more intensely coloured 
than reference solution B 7 or BY 7 (2.2.2, Method II). 

pH (2.2.2) 

4.3 to 5,5, 

Mix 5 mL of solution S and 5 mL of carbon dioxide-free 
water R. 

Optical rotation (2.2.7) 

“0.1 O' to + 0,10% determined on solution S, 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 50.0 mg of the substance to be 
examined in the mobile phase and dilute to 10,0 mL with 
the mobile phase. 

Reference solution (a) Dilute L0 mL of the test solution to 
100,0 mL with the mobile phase. Dilute 5.0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (h) Dissolve 2,5 mg of mdpmtaline 
sulfate CRS in the mobile phase and dilute to 100.0 mL with 
the mobile phase. 

Reference solution (c) To 5.0 mL of reference solution (a) add 
5,0 mL of reference solution (b). 

Reference solution (d) Dissolve 6.0 mg of isoprenaline 
impurity A CRS in the mobile phase and dilute to 50,0 mL 
with the mobile phase. Dilute 10.0 mL of the solution to 
50.0 mL with the mobile phase. 

Column : 

— size. I = 0,125 m, 0 = 4.0 mm; 

— stationary phase; end-capped octadecylsilyl silica gel for 
chromatography R (5 pm). 

Mobile phase methanol 11,5 gfL solution of phosphoric 
add R (5;95 VIV), 

Flow rate 1.0 mL/min. 

Detection Spectrophotometer at 280 nm. 

Injection 20 pL. 

Run time 7 times the retention time of isoprenaline. 
Identification of impurities Use the chromatogram obtained 
with reference solution (d) to identify the peak due to 


impurity A; use the chromatogram obtained with reference 
solution (b) to identify the peak due to orciprenaline. 

Relative retention With reference to isoprenaline (retention 
time = about 3 min): orciprenaline = about L5; 
impurity A = about 1,8, If necessary, adjust the 
concentration of methanol in the mobile phase. 

System suitability: reference solution (c): 

— resolution; minimum 3.0 between the peaks due to 
isoprenaline and orciprenaline. 

Limits' 

— impurity A: not more than the area of the corresponding 
peak in the chromatogram obtained with reference 
solution (d) (0,5 per cent); 

— unspecified impurities: for each impurity, not more than 
0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 

(0.10 per cent); 

— total : maximum 1.0 per cent; 

— disregard limit, 0,1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2.31) 

Maximum l .0 per cent, determined on LOGO g by drying 
in vacuo ai 15-25 X for 4 h. 

Sulfated ash (2.4.14) 

Maximum 0,1 per cent, determined on 1.0 g, 

ASSAY 

In order to avoid overheating in the reaction medium, mix 
thoroughly throughout and stop the titration immediately after the 
end-point has been reached. 

Dissolve 0.150 g in 10 mL of anhydrous formic acid R and 
add 50 mL of acetic anhydride R. Titrate with 0.1 M perchloric 
acid T determining die end-point potentiometrically (2,2.20). 

I mL of 0.1 M perchloric acid is equivalent to 24,77 mg 
of C n H l8 ClNO,, 

STORAGE 

In an airtight container, protected from light. 

IMPURITIES 

Specified impurities A. 


O 



A. 1 -(3,4-dihy droxypheny 1)-2- 
[0 -methylethyl) amino Jethanone, 

___ _ , fflfir 
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Isopropyl Alcohol 1-1307 


Isoprenaline Sulfate 

IsoprenaKne Sulphate 
(Ph. Eun monograph 0502) 


t 0 4 , 2 HjO 

2 

6700-39-6 

Action and use 

Adrenoceptor agonist* 

to &r_________ 

DEFINmON 

Bis[( 1 RS)- 1 -(3,4-dihydroxypbenyl}-2- 

[(1-methyl ethyl)ainino] ethanol] sulfate dihydrate. 

Content 

08,0 per cent to 102.0 per cent (anhydrous substance). 

CHARACTERS 

Appearance 

White or almost white, crystalline powder. 

Solubility 

Freely soluble in water* very slightly soluble in ethanol 
(96 per cent). 

rrtp: about 128 C, with decomposition* 

IDENTIFICATION 
First identification A, D. 

Second identification C, D. 

A. Infrared absorption spectrophotometry {2.2,24). 

Dissolve 0.5 g in 1.5 mL of warn R and add 3*5 mL of 2- 
pmpanol R. Scratch the wall of the tube with a glass rod to 
initiate crystallisation. Collect the crystals and dry in vacuo at 
60 °C over diphosphonts petuoxide R. 

Comparison Repeat the operations using 0.5 g of isoprenaline 
sulfate CRS. 

B. To 0,1 mL of solution S (see Tests) add 0.9 mL of 
water R and 0*05 mL of ferric chloride solution RL A green 
colour is produced. Add drop wise sodium hydrogen carbonate 
solution R. The colour becomes blue and then red, 

C, Dilute 1 mL of solution S to 10 mL with water R and add 
0*25 mL of silver nitrate solution Rl. A shining* grey, fine 
precipitate is formed within 10 min and the solution becomes 
pink. 

D, Solution S gives reaction (a) of sulfates {22.1), 

TESTS 
Solution S 

Dissolve 5.0 g in carbon dioxide-free water R and dilute to 
50 mL with the same solvent* Use within 2 h of preparation. 

Appearance of solution 

Solution S is dear {222) and not more intensely coloured 
than reference solution Y 6 {222, Method If). 
pH (22,2) 

4.3 to 5.5, 

Dilute 5 mL of solution S to 10 mL with carbon dioxide-free 
water R. 

Isoprenalone 

The absorbance {2225) is not greater than 0.20 at 310 run. 
Dissolve 0.20 g in 0.005 M sulfuric add and dilute to 
100.0 mL with the same acid. 


h oh 

H0 XJ 

and enantiomer 


C2 2 H^N 2 O lo S 3 2H 2 0 


556.6 


***** 
* * 

***** 


Water { 2.522) 

5*0 per cent to 7.5 per cent, determined on 0.200 g. 

Sul fated ash {2A. 14) 

Maximum 0*1 per cent, determined on 1.0 g, 

ASSAY 

Dissolve 0.400 g in 20 mL of anhydrous acetic acid R, 
wanning gently if necessary and add 20 mL of methyl isobutyl 
ketone R. Titrate with 02 M perchloric acid determining the 
end-point potentiometrically { 2220 ). 

1 mL of 02 M perchloric add is equivalent to 52,06 mg 
of jfrNgQjpS. 

STORAGE 

In an airtight container, protected from light, 

---------— 


Isopropyl Alcohol 

(Pk. Bur . monograph 0970) 


OH 



CH 3 


CjHaO 60*1 67-63-0 

_ 

DEFINITION 

Propan-2-ol 

CHARACTERS 

Appearance 

Clear, colourless liquid. 

Solubility 

Miscible with water and with ethanol (96 per cent), 

IDENTIFICATION 
First identification B, D 
Second identification A f C, D 

A, Relative density (2*2.5): 0.785 to 0.789. 

B. Refractive index {22.6): 1.376 to 1*379* 

C* Infrared absorption spectrophotometry {2224). 

Comparison isopropyl alcohol CRS * 

D, To 1 mL add 4 mL of water R and mix. Carefully add 
2 mL of a 10 g/L solution of dmethylaminohenzaldehyde R in 
sulfuric acid R, ensuring that the liquids do not mix; a bright 
reddish-violet ring forms immediately at the junction of the 2 
liquids. After 2-5 min, the entire sulfuric acid layer turns 
violet, 

TESTS 

Appearance 

Hie substance to be examined is clear (2.2. /) and colourless 
{222, Method II). Dilute 1 mL to 20 mL with water R. After 
5 min, the solution is dear {2.2,1), 

Acidity or alkalinity 

Gently boil 25 mL for 5 min. Add 25 mL of carbon dioxide- 
free water R and allow to cool protected from carbon dioxide 
in the air. Add 0.1 mL of pkenotphthakin solution R. 

The solution is colourless. Not more than 0*6 mL of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pale pink. 
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Absorbance (2.2,25) 

Maximum 0,30 at 230 nm, 0/10 at 250 run, 0.03 at 270 nm, 
0,02 at 290 nm and 0,01 at 310 nm. 

The absorbance is measured between 230 nm and 310 nm 
using water R as the compensation liquid. The spectrum 
shows a steadily descending curve with no observable peaks 
or shoulders. 

Benzene and related substances 

Gas chromatography (2.2.25). 

Test solution (a) The substance to be examined. 

Test solution (b) Dilute 1.0 mL of 2dmtand Rl to 50.0 mL 
with test solution (a). Dilute 5.0 mL of this solution to 
100.0 mL with test solution (a). 

Reference solution (a) Dilute 0.5 mL of 2 -butanol Rl and 
0,5 mL of propanol R to 50.0 mL with test solution (a) . 

Dilute 5.0 mL of this solution to 50.0 mL with test 
solution (a). 

Reference solution (b) Dilute 100 pL of benzene R to 100,0 mL 
with test solution (a). Dilute 0.20 mL of this solution to 
100.0 mL with test solution (a). 

Column: 

— material : fused silica; 

— size: l = 30 m, 0 = 0.32 mm; 

— stationary* phase-. 

poly[(cyanopropyl) (phenyl)Jfdimethyl]siloxane R (film 
thickness 1.8 pm). 

Carrier gas helium for chromatography R. 

Amilmty gas nitrogen for chromatography R or helium for 
chromatography R. 

Linear velocity 35 cm/s. 

Split ratio 1:5. 

Temperature: 



Time 

(min) 

Temperature 

CQ 

Column 

0- L2 

40 


12 32 

40* 240 


32.42 

240 

Injection port 


2S0 

Detector 


280 


reference solution (a) represents at least 50 per cent of 
the full scale of the recorder. 

Peroxides 

In a 12 mL test-tube with a ground-glass stopper and a 
diameter of about 15 mm, introduce 8 mL of potassium iodide 
and starch solution R. Fill completely with the substance to be 
examined. Shake vigorously and allow to stand protected 
from light for 30 min. No colour develops. 

Non-volatile substances 

Maximum 20 ppm. 

Evaporate 100 g to dryness on a water-bath after having 
verified that it complies with the test for peroxides and dry in an 
oven at 100-105 C. The residue weighs a maximum of 
2 mg. 

Water (2.5J2) 

Maximum 0,5 per cent, determined on 5.0 g. 

STORAGE 

Protected from light. 

IMPURITIES 

o 

A 

HaC CHj 

A, propanone (acetone). 



B, benzene, 


ch 3 ch 3 

i i 

KjC O CHj 


C. 2-(l-methylethoxy)propane (diisopropyl ether), 


h 5 c^o^ch 3 

D. ethoxy ethane (diethyl ether), 


Detection Flame ionisation. 

Injection 1 pL. 

Retention time Benzene = about 10 min. 

System suitability: reference solution (a): 

— resolution: minimum 10 between the T T peak (propanol) 
and the 2 nd peak (2-butanol), 

Limits: 

— benzene (test solution (a)): not more than 0,5 times the 
area of the corresponding peak in the chromatogram 
obtained with reference solution (b) (2 ppm), after the 
sensitivity has been adjusted so that the height of the peak 
due to benzene in the chromatogram obtained with 
reference solution (b) represents at least 10 per cent of 
the full scale of the recorder; 

— total of impurities apart from 2 -butanol (test solution (b)): 
not more than 3 times the area of the peak due to 
2-butanol in the chromatogram obtained with test 
solution (b) (0.3 per cent), after the sensitivity has been 
adjusted so that the height of the 2 peaks following the 
principal peak in the chromatogram obtained with 


h 3 c-oh 


E, methanol* 



F, propan-t-ol (n-propanol). 


PhEur 
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Isopropyl Palmirate I-1309 


Isopropyl Myristate 

(Pk Ear. monograph 0725) 


0 CH, 



C 17 H m 0 2 270*5 110-27-0 

Action and use 

Excipient* 

PtoEtr __ 

DEFINITION 

1 -Methylethyl tetradecanoate together with variable amounts 
of other fatty acid isopropyl esters. 

Content 

Minimum 90.0 per cent of 

CHARACTERS 

Appearance 

Clear* colourless* oily liquid. 

Solubility 

Immiscible with water, miscible with ethanol (96 per cent)* 
with methylene chloride, with fatty oils and with liquid 
paraffin. 

Relative density' 

About 0.853. 

IDENTIFICATION 

First identification: B. 

Second identification: A, C. 

A. Saponification value (see Tests)* 

B* Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
wtith the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

C. Superpose 2 mL of a 1 g/L solution in ethanol 
(96 per cent) R on a freshly prepared solution of 20 mg of 
dimethykmrinobcnzaldehyck R in 2 mL of sulfuric arid R. After 
2 min, a yellowish-red colour appears at the junction of the 2 
liquids and gradually becomes red* 

TESTS 

Appearance of solution 

The solution is dear {2*2J) and not more intensely coloured 
than reference solution V 7 (2*2*2, Method II), 

Dissolve 2,0 g in methanol R and dilute to 20 mL with the 
same solvent. 

Refractive Index (2*2*6) 

1*434 to 1.437* 

Viscosity (2*2.9) 

5 mPa s to 6 mPas. 

Acid value (2.5.7) 

Maximum 1.0. 

Iodine value (2*5*4) 

Maximum 1.0. 

Saponification value (2*5*6) 

202 to 212 * 

Water (2.5.72) 

Maximum 0,1 per cent, determined on 5.0 g* 


Total ash (2.4.76) 

Maximum 0,1 per cent, determined on 1 *0 g. 

ASSAY 

Gas chromatography (2*2*2®* 

Internal standard solution Dissolve 50.0 mg of mcosam R in 
heptane R and dilute to 250*0 mL with the same solvent. 

Test solution Dissolve 20,0 mg of the substance to be 
examined in the internal standard solution and dilute to 
100.0 mL with the same solution. 

Reference solution Dissolve 20.0 mg of isopropyl 
tetradecanoate CRS in the internal standard solution and 
dilute to 1 00.0 mL with the same solution. 

Column: 

— material: fused silica, 

— size: l = 50 m, 0 = 0*2 mm, 

— stationary phase: poly(cyanopmpyi)siloxane R (film thickness 
0.2 pm)* 

Carrier gas helium for chromatography R. 

Flow rate 1 mL/min. 

Split ratio 1:40. 

Temperature: 



Time 

toll) 

Temperature 

CCS 

Column 

0 6 

125 -> 165 


6- 16 

165 

Injection port 


250 

Detector 


250 


Detection Flame ionisation* 

Injection 2 pL. 

Calculate the percentage content of C 17 H 34 O 2 in the 
substance to be examined* 

STORAGE 

Protected from light. 

___._____ PtiEvr 


Isopropyl Palmitate 

(Pk Eur. monograph 0839) 



CjqHjsI-Iz 298.5 

Action and use 

Excipient. 

PtiEt* ____ 

DEFINITION 

1 "Methyletbyl hexadecanoate together with varying amounts 
of other fatty acid isopropyl esters. 

Content 

Minimum 90.0 per cent of C^H^Qa* 

CHARACTERS 

Appearance 

Clear, colourless, oily liquid. 
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Solubility 

Immiscible with water, miscible with ethanol (96 per cent), 
with methylene chloride, with fatty oils and with liquid 
paraffin. 

Relative density 
About 0,854, 

IDENTIFICATION 

First identification: B. 

Second identification: A> C. 

A. Saponification value (see Tests). 

B. Examine the chromatograms obtained in the assay. 

Results The principal peak in the chromatogram obtained 
with the test solution is similar in retention time to the 
principal peak in the chromatogram obtained with the 
reference solution. 

C. Superpose 2 mL of a 1 g/L solution in ethanol 

(96 per cent) R on a freshly prepared solution of 20 mg of 
dimetkylammobenzaldehyde R m 2 mL of sulfuric add R. After 
2 min, a yellowish-red colour appears at the junction of the 2 
liquids which gradually becomes red, 

TESTS 

Appearance of solution 

The solution is clear {2.2.1} and not more intensely coloured 
than reference solution Y 7 (2.2.2, Method //). 

Dissolve 2.0 g in methanol R and dilute to 20 mL with the 
same solvent. 

Refractive index (2.2,6) 

1.436 to 1.440, 

Viscosity' (2.2.9) 

5 mPa-s to 10 mPa-s. 

Acid value (2.5.1) 

Maximum 1 . 0 . 

Iodine value (2.5,4) 

Maximum LO. 

Saponification value (2.5,6) 

183 to 193. 

Water (2.5.12) 

Maximum 0.1 per cent, determined on 5.0 g. 

Total ash (2.4.16) 

Maximum 0,1 per cent, determined on 1.0 g. 

ASSAY 

Gas chromatography (2.2.28). 

Internal standard solution Dissolve 50.0 mg of tricosane R in 
heptane R and dilute to 250.0 mL with the same solvent. 

Test solution Dissolve 20.0 mg of the substance to be 
examined in the internal standard solution and dilute to 
100.0 mLwith the same solution. 

Reference solution Dissolve 20.0 mg of isopropyl 
kexadecanoate CRS in the internal standard solution and 
dilute to 100.0 mL with the same solution. 

Column: 

— material: fused silica, 

— size: I - 50 m, 0 = 0.2 mm, 

— stationary' phase: poly(cyanopropyl) siloxane R (film thickness 
0,2 pm). 

Carrier gas helium for chromatography R. 

Flato rate 1 mLmin. 

Split ratio 1:40. 


Temperature: 



Time 

imin) 

Temperature 

ro 

Column 

0*6 

125 ias 


6 - 16 

m 

Injection port 


250 

Detector 


250 


Detection Flame ionisation. 

Injection 2 pL. 

Calculate the percentage content of in the 

substance to be examined, 

STORAGE 

Protected from light, 

_ PhEur 


Diluted Isosorbide Dinitrate 

(Ph. Bur. monograph 1117) 



QH fl N 2 O a 236.1 

Action and use 

Nitric add analogue; treatment of angina pectoris. 

Preparation 

Isosorbide Dinitrate Tablets 

PhEi* __—- 

DEFINITION 

Dry mixture of isosorbide dinitratc and Lactose 
monohydrate (0187) or M annual (0559). 

Content 

95.0 per cent m/m to 105.0 per cent m/m of the content of 
l 3 4:3,6“dianhydro-r>-glucitol 2,5-dinitrate stated on the label. 
CAUTION undiluted isosorbide dinitrate may explode if subjected 
to percussion or excessive heat Appropriate precautions must be 
taken and only very small quantities handled. 

CHARACTERS 

Appearance 

Undiluted isosorbide d[nitrate is a fine, white or almost 
white, crystalline powder. 

Solubility' 

Undiluted isosorbide dinitrate is very slightly soluble in 
water, very soluble in acetone, sparingly soluble in ethanol 
(96 per cent). 

The solubility' of the diluted product depends on the diluent 
and its concentration, 

IDENTIFICATION 

First identification A, C, D. 

Second identification B, C, D . 

A. Infrared absorption spectrophotometry (2.2.24). 
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Isosorbide Dinitrate 1-1311 


Preparation Discs prepared with the residue obtained in 
identification test D, 

Comparison isosorbide dinitrate CRS. 

B. Thin-layer chromatography {2.2.27). 

Test solution Shake a quantity of the substance to be 
examined corresponding to 10 mg of isosorbide diniirate with 
10 mL of ethanol (96 per cent) R for 5 min and filter. 

Reference solution Shake a quantity of isosorbide dinitrate CRS 
corresponding to !Q mg of isosorbide dinitrate with 10 mL of 
ethanol (96 per cent) R for 5 min and filter, 

Plate TLC silica gel G plate R, 

Mobile phase methanol R, methylene chloride R (5:95 VIV). 
Application 1 0 pL. 

Development Over a path of 15 cm. 

Drying In a current of air. 

Detection Spray with freshly prepared potassium iodide and 
starch solution R, expose to ultraviolet light at 254 nm for 
15 min and examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution. 

C. Thin-layer chromatography (2.2.27). 

Test solution Shake a quantity of the substance to be 
examined corresponding to 0.10 g of lactose or mannitol 
with 10 mL of water R. Filter if necessary. 

Reference solution (a) Dissolve 0,10 g of lactose R in water R 
and dilute to 10 mL with the same solvent. 

Reference solution (b) Dissolve 0.10 g of mannitol R in water R 
and dilute to 10 mL with the same solvent. 

Reference solution (c) Mix equal volumes of reference 
solutions (a) and (b), 

Plate TLC silica gel G plate R. 

Mobile phase water R y methanol R, anhydrous acetic acid R> 
ethylene chloride R (10:15:25:50 V!V!VfV)\ measure the 
volumes accurately since a slight excess of water produces 
cloudiness. 

Application 1 pL; thoroughly dry the points of application. 
Development A Over a path of 15 cm. 

Drying A In a current of warm air. 

Development B Immediately, over a path of 15 cm, after 
renewing the mobile phase. 

Drying B In a current of warm air. 

Detection Spray with 4-aminobenzok acid solution R y dry in a 
current of cold air until the acetone is removed, then heat at 
100 C for 15 min; allow to cool, spray with a 2 g/L solution 
of sodium periodate R y dry in a current of cold air, and heat at 
100 C for 15 min. 

System suitability: reference solution (c): 

— the chromatogram shows 2 dearly separated spots, 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a) for lactose or to the principal spot in the 
chromatogram obtained with reference solution (b) for 
mannitol. 

D. Shake a quantity of die substance to be examined 
corresponding to 25 mg of isosorbide dinitrate with 1 0 mL of 
acetone R for 5 min. Filter, evaporate to dryness at a 
temperature below 40 °C and dry the residue over 


diphosphorus pentoxide /fata pressure of 0.7 kPa for 16 h. 

The melting point ( 2.2.14) of the residue is 69 C to 72 ‘C. 

TESTS 
Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution Shake a quantity’ of the substance to be 
examined corresponding to 0,10 g of isosorbide dinitrate with 
5 mL of ethanol (96 per cent) R and filter. 

Reference solution Dissolve 10 mg of potassium nitrate R in 
1 mL of water R and dilute to 100 mL with ethanol 
(96 per cent) R. 

Plate TLC silica gel plate R. 

Mobile phase glacial acetic acid R, acetone R y toluene R 
(15:30:60 V/V/V). 

Application 10 pL. 

Development Over a path of 15 cm. 

Drying In a current of air until the acetic acid is completely 
removed. 

Detection Spray copiously with freshly prepared potassium 
iodide and starch solution R ; expose to ultraviolet light at 
254 nm for 15 min and examine in daylight. 

Limit, 

— impurity A\ any spot due to impurity A is not more 
intense than the principal spot in the chromatogram 
obtained with the reference solution (0.5 per cent, 
calculated as potassium nitrate). 

Impurities B and C 

Liquid chromatography (2.2.29). 

Test solution (a) Sonicate a quantity of the substance to be 
examined corresponding to 25.0 mg of isosorbide dinitrate 
with 20 mL of the mobile phase for 15 min and dilute to 
25.0 mL with the mobile phase. Filter die solution through a 
suitable membrane filter. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10,0 mL with the mobile phase. 

Reference solution (a) Sonicate a quantity of isosorbide 
dinitrate CRS corresponding to 25,0 mg of isosorbide 
dinitrate with 20 mL of the mobile phase for 15 min and 
dilute to 25.0 mL with the mobile phase. Filter the solution 
through a suitable membrane filter. 

Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 10.0 mL with the mobile phase. 

Reference solution (c) Dissolve 10.0 mg of isosorbide 
2 -nitrate CRS (impurity B) in the mobile phase and dilute to 
10.0 mL with the mobile phase. Dilute 0.1 mL of this 
solution to 20.0 mL with the mobile phase. 

Reference solution (d) Dissolve 10.0 mg of isosorbide 
mononitrate CRS (impurity C) in the mobile phase and dilute 
to 10.0 mL with the mobile phase. Dilute 0.1 mL of this 
solution to 20,0 mL with the mobile phase. 

Reference solution (e) Dissolve 5 mg of isosorbide 2-nitrate CRS 
(impurity B) in the mobile phase and dilute to 10 mL with 
the mobile phase. To 1 mL of this solution add 0.5 mL of 
reference solution (a) and dilute to 10 mL with the mobile 
phase. 

Column: 

— size : / = 0.25 m, 0 - 4,6 mm; 

— stationary phase: atninopropylmethylsilyi silica get for 
chromatography R (10 pm). 

Mobile phase anhydrous ethanol R, trimethylpentane R 
(15:85 V/V). 

Flow rate 1 mL/min. 



1-1312 Isosorbide Mononitrate 


2017 


Detection Spectrophotometer at 210-215 nm. 

Injection 10 pL of test solution (a) and reference solutions {c)j 
(d) and (e). 

Retention time Isosorbide dinitrate = about 5 min; 
impurity B = about 8 min; impurity C - about 11 min* 
System ntitabi/ityr reference solution (c): 

— resolution : minimum 6,0 between the peaks due to 
isosorbide din it rate and impurity B. 

Limits: 

— impurity B\ not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c> 
(0,5 per cem)j 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0,5 per cent), 

ASSAY 

Liquid chromatography (2.2.29) as described b the test for 
impurities B and C w'ith the following modifications. 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL of test solution (b) and reference solution (b). 
If the areas of the peaks from 2 successive injections of 
reference solution (b) do not agree to within 1.0 per cent, 
then inject a further 4 times and calculate, for the 
6 injections, the relative standard deviation* 

System suitability^ reference solution (b); 

— repeatability, maximum relative standard deviation of 
2.0 per cent after 6 injections. 

Calculate the content of isosorbide dinitrate as a percentage 
of the declared content* 

STORAGE 

Protected from light. 

LABELLING 

The label states the percentage content of isosorbide 
dbitratc. 

IMPURITIES 

Specified impurities A, B, C 
A* inorganic nitrates, 


u 



B. I,4r3,6-dianhydro-t>glucitol 2-nitrate (isosorbide 
2 -nitrate). 



C. l f 4:3 1 6-dianhydro-*>gJudTol 5-nitratc (isosorbide 
5-mtrate, isosorbide mononitrate), 

__ Phiir 


Diluted Isosorbide Mononitrate 

(Ph. Eur. monograph 11 IS) 



COLNO* m.t 

Action and use 

Nitric add analogue; treatment of angina pectoris. 

Preparations 

Isosorbide Mononitrate Tablets 
Prolonged-release Isosorbide Mononitrate Capsules 
Pro longed-re lease Isosorbide Mononitrate Tablets 

PhEti - 

DEFINITION 

Dry mixture of isosorbide mononitrate and Lactose 
monohydntte (0187) or Mannitol (0559). 

Content 

95,0 per cent m/m to 105,0 per cent mlm of the content of 
l,4:3,6-dianhydro-i>gludtol 5-nitrate stated on the label, 

CHARACTERS 

Appearance 

Undiluted isosorbide mononitrate is a white or almost white, 
crystalline powder. 

Solubility 

Undiluted isosotbidc mononitrate is freely soluble in water, 
in acetone, in ethanol (96 per cent) and in methylene 
chloride. 

The solubility of the diluted product depends on the diluent 
and its concentration* 

IDENTIFICATION 

First identification A, C f D 
Second identification B, C, D 

A. Infrared absorption spectrophotometry (2.2.24), 

Preparation Discs prepared with the residue obtained in 
identification test D. 

Comparison isosorbide mononitrate CRS * 

B. Thin-layer chromatography (2.2.27). 

Test solution Shake a quantity of the substance to be 
examined corresponding to 10 mg of isosorbide mononitrate 
with 10 ml of ethanol (96 per cent) R for 5 min and filter. 
Reference solution Dissolve 10 mg of isosorbide mononitrate CRS 
in ethanol (96 per cent) R and dilute to 10 mL with the same 
solvent* 

Hate TLC silica gd G plate R. 

Atobik phase methanol R r methylene chloride R (5:95 VlV). 
Application 10 jiL, 

Development Over a path of 15 cm, 

Drying In a current of air. 

Detection Spray with freshly prepared potassium iodide and 
starch solution R. Expose to ultraviolet light at 254 nm for 
15 min and examine in daylight. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
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Isosorbide Mononitrate H313 


principal spot in the chromatogram obtained with the 
reference solution. 

C. Thin-layer chromatography (2,2.27), 

Test solution Shake a quantity of the substance to be 
examined corresponding to 0,10 g of lactose or mannitol 
with 10 mL of water R; filter if necessary. 

Reference solution (a) Dissolve 0.10 g of lactose R in water R 
and dilute to 10 mL with the same solvent. 

Reference solution (b) Dissolve 0,10 g of mannitol R in water R 
and dilute to 10 mL with the same solvent. 

Reference solution (c) Mix equal volumes of reference 
solutions (a) and (b). 

Plate TLC silica gel G plate R. 

Mobile phase water if, methanol if, anhydrous acetic acid R, 
ethylene chloride R (10:15:25:50 VfVlV!V)\ measure the 
volumes accurately since a slight excess of water produces 
cloudiness. 

Application 1 pL; thoroughly dry the points of application. 
Development A Over a path of 15 cm. 

Drying A In a current of warm air. 

Development B Immediately, over a path of 15 cm, after 
renewing the mobile phase. 

Drying B In a current of warm air. 

Detection Spray with 4-aminobenzoic acid solution R and dry in 
a current of cold air until the acetone is removed; heat at 
100 X for 15 min and allow to cool; spray with a 2 g/L 
solution of sodium periodate R and dry tn a current of cold air; 
heat at 100 'C for 15 min. 

System suitability': reference solution (c): 

— the chromatogram shows 2 dearly separated spots. 
Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with reference 
solution (a) for lactose or to the principal spot in the 
chromatogram obtained with reference solution (b) for 
mannitol. 

D* Shake a quantity of the substance to be examined 
corresponding to 25 mg of isosorbide mononitrate with 
10 mL of acetone R for 5 min. Filter, evaporate to dryness at 
a temperature below 40 *C and dry the residue over 
diphosphorus pemoxide R at a pressure of 0.7 kPa for 16 h. 

The melting point (2.2.14) of the residue is 89 °C to 91 C* 

TESTS 
Impurity A 

Thin-layer chromatography (2.2.27). 

Test solution Shake a quantity of the substance to be 
examined corresponding to 0.10 g of isosorbide mononitrate 
with 5 mL of ethanol (96 per cent) R and filter. 

Reference solution Dissolve 10 mg of potassium nitrate R in 
1 mL of water R and dilute to 100 mL with ethanol 
(96 per cent) R. 

Plate TLC siUca gel plate R. 

Mobile phase glacial acetic acid if, acetone if, toluene R 
(15:30:60 VIVIV), 

Application 10 |iL. 

Development Over a path of 15 cm. 

Drying In a current of air until the acetic add is completely 
removed. 

Detection Spray copiously with freshly prepared potassium 
iodide and starch solution if; expose to ultraviolet light at 
254 nm for 15 min and examine in daylight. 


Limir, 

— impurity A', any spot due to impurity A is not more 
intense than the principal spot in the chromatogram 
obtained with the reference solution (0.5 per cent, 
calculated as potassium nitrate). 

Impurities B and C 

Liquid chromatography (2.2,29). 

Test solution (a) Sonicate a quantity of the substance to be 
examined corresponding to 25.0 mg of isosorbide 
mononitrate with 20 mL of the mobile phase for 15 min and 
dilute to 25.0 mL with the mobile phase. Filter the solution 
through a suitable membrane filter. 

Test solution (b) Dilute 1.0 mL of test solution (a) to 
10*0 mL with the mobile phase* 

Reference solution (a) Dissolve 25*0 mg of isosorbide 
mononitrate CRS in the mobile phase and dilute to 25.0 mL 
with the mobile phase. Dilute 1.0 mL of this solution to 
10.0 mL with the mobile phase* 

Reference solution (b) Dissolve 10.0 mg of isosorbide-2- 
nitrate CRS (impurity C) in the mobile phase and dilute to 
10,0 mL with the mobile phase. Dilute 0.1 mL of this 
solution to 20.0 mL with the mobile phase* 

Reference solution (c) Sonicate a quantity of isosorbide 
dinitrate CRS (impurity B) corresponding to 10.0 mg of 
isosorbide dvnitrate in 15 mL of the mobile phase for 15 min 
and dilute to 20*0 mL with the mobile phase. Filter the 
solution through a suitable membrane filter Dilute 0*1 mL 
of this solution to 10.0 mL with the mobile phase. 

Reference solution (d) Dissolve 5 mg of isosorbide 
mononitrate CRS and 5 mg of isosorbide-2-nitrate CRS 
(impurity C) in the mobile phase and dilute to 10 mL w r ith 
the mobile phase. Dilute l mL of this solution to 10 mL 
with the mobile phase. 

Column: 

— size: I = 0*25 m, 0 = 4*6 mm; 

— stationary phase: aminopropylmethyhilyl silica gel for 
chromatography if (10 pm). 

Mobile phase anhydrous ethanol R t vnmahylpentane R 
(15:85 V/V). 

Flow rate I mL/min. 

Detection Spectrophotometer at 210-215 nm. 

Infection 10 pL of test solution (a) and reference 
solutions (b), (c) and (d). 

Retention time Impurity B - about 5 min; 
impurity C = about 8 min; isosorbide 
5-nitrate = about 11 min. 

System suitability Reference solution (d): 

— resolution: minimum 4,0 between the peaks due to 
impurity C and isosorbide 5-nitrate. 

Limits: 

— impurity B ; not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0*5 per cent); 

— impurity C: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0*5 per cent}* 

ASSAY 

Liquid chromatography (2,2.29) as described in the test for 
impurities B and C with the following modifications. 
Detection Spectrophotometer at 230 nm. 

Injection 20 pL of test solution (b) and reference solution (a). 
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If the areas of the peaks from 2 successive injections of 
reference solution (a) do not agree to within 1,0 per cent, 
then inject a further 4 times and calculate, for the 6 
injections, the relative standard deviation. 

System suitability: reference solution (a): 

— repeatability, maximum relative standard deviation of 
2*0 per cent after 6 injections. 

Calculate the content of isosorbide mononitrate as a 
percentage of the declared content, 

STORAGE 

Protected from light- 

LABELLING 

The label states the percentage content of isosorbide 
mononitrate. 

IMPURITIES 

Specified impurities A, B, C 

A. inorganic nitrates, 



8. l,4:3,6-dianhydro-D-^ucitol 2*5-dinitrate (isosorbide 
dinitrate), 



C. lj4*3,6-dianhydro-t>gludtol 2-nitrate (isosorbide 
2-nitrate). 

-------- Pft Eix 


Isotretinoin 

(Ph, Eur. monograph 1019) 


CHARACTERS 

Appearance 

Yellow or light orange, crystalline powder. 

Solubility 

Practically insoluble in water, soluble in methylene chloride, 
slightly soluble in ethanol (96 per cent). 

It is sensitive to air, heat and light, especially in solution. 
Cany our all operations as rapidly as possible and avoid exposure 
xo actinic light ; use freshly prepared solutions. 

IDENTIFICATION 

Frm identification A 
Second identification B t C 

A. Infrared absorption spectrophotometry (2.2.24), 
Comparison isotretinoin CRS. 

B. Thin-layer chromatography (2,2,27). 

Test solution Dissolve 10 mg of the substance to be examined 
in methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (a) Dissolve 10 mg of isotretinoin CRS in 
methylene chloride R and dilute to 10 mL with the same 
solvent. 

Reference solution (b) Dissolve 10 mg of isotretinoin CRS and 
10 mg of tretinoin CRS in methylene chloride R and dilute to 
10 mL with the same solvent, 

Plate TLC silica gel GF 254 plate R. 

Mobile phase glacial acetic acid R, acetone R> peroxide-free 
ether R , cyclohexane R (2r4:40:54 VIV/V/V). 

Application 5 pL, 

Development Over 3/4 of the plate. 

Drying In air. 

Detection Examine in ultraviolet light at 254 nm. 

System suitability, reference solution (b): 

— the chromatogram shows 2 clearly separated principal 
spots. 

Resulrs The principal spot in the chromatogram obtained with 
the test solution is similar in position and size to the principal 
spot in the chromatogram obtained with reference 
solution (a). 

C. Dissolve about 5 mg in 2 mL of antimony trichloride 
solution R. An intense red colour develops and later becomes 
violet 



C 20 H 2 &O 2 300.4 4750-48-2 

Action and use 

Vitamin A analogue (retinoid); treatment of acne. 

Preparations 

Isotretinoin Capsules 
Isotretinoin Gel 

DEFINITION 

(2Z,4F,6F,8£)-3 > 7-Djmethyl-9-(2,6j6-trimethyicyclohex-1 - 
eny 1) non a-2,4,6*8-tetraenoic aci d. 

Content 

98.0 per cent to 102,0 per cent (dried substance). 


TESTS 

Related substances 

Liquid chromatography (2.2.29). 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanol R and dilute to 50,0 mL with the same 
solvent. 

Reference solution (a) Dissolve 10.0 mg of tretinoin CRS 
(impurity A) in methanol R and dilute to 10,O mL with the 
same solvent. 

Reference solution (b) Mix 1,0 mL of reference solution (a) 
with 0.5 mL of the test solution and dilute to 25.0 mL with 
methanol R. 

Reference solution (c) Dilute 0.5 mL of the test solution to 
100.0 mL with methanol /?. 

Reference solution (d) Dissolve 5 mg of isotretinoin for peak 
identification CRS (containing impurities H and I) in 2.5 mL 
of methanol R. 

Column: 

— size 1 .1 =■ 0.15 m, 0 = 4.6 mm; 
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— stationary phase: octadecylsilyl silica gd for chromatography R 
(3 pi)- 

Mobile phase glacial acetic add R> water R> methanol R 
(5:225:770 V(VIV). 

Flow rate 1.0 mlimin. 

Detection Spectrophotometer at 355 run, 

Injection 10 pL. 

Run time 1.6 times the mention time of isotretinoin. 
Identification of impurities Use the chromatogram supplied 
with isotretinoin for peak identification CRS and the 
chromatogram obtained with reference solution (d) to 
identify the peaks due to impurities H and I. Use the 
chromatogram obtained with reference solution (a) to 
identify the peak due to impurity A* 

Relative retention With reference to isotretinoin (retention 
time = about 26 min): impurity H = about 0,2; 
impurity I = about 0,3; impurity A = about 1,34. 

System suitability. 

— resolution: minimum 5*0 between the peaks due to 
isotretinoin and impurity A in the chromatogram obtained 
with reference solution (b); 

— resolution: minimum 1.5 between the peaks due to 
impurities H and I in the chromatogram obtained with 
reference solution (d). 

Limits: 

— impurity A: not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent); 

— impurities H, l\ for each impurity, not more than 0.6 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.3 per cent); 

— unspecified impurities: for each impurity, not more than 
0*4 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.2 per cent); 

— total of impurities eluting before the principal peak: not more 
than 1*4 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.7 per cent); 

— total of impurities during after the principal peak: not more 
than twice the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(1*0 per cent); 

— disregard limir. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.05 per cent). 

The thresholds indicated under Related substances 
(Table 2034.-1) in the general monograph Substances for 
pharmaceutical use (2034) do not apply, 

Heavy metals (2.4*5) 

Maximum 20 ppm. 

0.5 g complies with test D, Prepare the reference solution 
using 1 mL of lead standard solution (10 ppm Pb) R. 

Loss on drying (2,2*52) 

Maximum 0.5 per cent, determined on l .000 g by drying 
m vacuo for 16 h, 

Sulfa ted ash (2.4.14) 

Maximum 0.1 per cent, determined on 1 *0 g. 

ASSAY 

Dissolve 0.200 g in 70 mL of acetone R. Titrate with 0.1 M 
tetrabutylammonium hydroxide in 2-propanol , determining the 
end-point potentiometrically (2.2,20)* 


I mL of 0 ,1 Af tetrabutylammonium hydroxide in 2 -propanol Is 
equivalent to 30.04 mg of C 2 oH2s02* 

STORAGE 

Under an inert gas, in an airtight container* protected from 
light. 

It is recommended that the contents of an opened container 
be used as soon as possible and any unused pan be protected 
by an atmosphere of inert gas. 

IMPURITIES 

Specified impurities A, H, I 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/unspecified impurities* It is 
therefore not necessary' to identify these impurities for 
demonstration of compliance. See also 5.10. Control of 
impurities in substances for pharmaceutical use): B, C, D 3 F r G* 



A, (2E,4£,6 E, 8£)-3*7 -dimethyl-9^(2,6,6- trimethykyclohex-1 - 
enyl)nona-2,4,6,8-tetraenoic arid (tretinoin), 



B, (2Z,4Bj6Z,S£)-3,7-dimethyl-0-(2,6 1 6-trimethylcyclohex-1 - 
enyl}nona-2,4,6,8-tetraenoic arid (9,13-diris-retinoie arid). 



C, (2Z,4Zj6£, SB) -3,7 -dimcthyL9-(2,6,6- trimethyIcyclohex-1 - 
enyl)nona-2 } 4,6,8-tctraenoic acid (11,13-dios-retinoic acid). 



D. (2E,4£ i 6Z J 8£)-3 5 7-dimethyl-9-(2 s 6,6-mmeihylcyclohex-l- 
enyl)nona-2,4,6,8-tetraenoic arid (9-cti-retinoig arid), 



C0 3 h 


F* (2£j4Zj 6E,8£)-3 J 7-dimethyl-9-{2,6 i 6-trimethylcydohex-1 
en-l-yl)nona-2,4,6,8-Eetraenoic arid (11-tu-retinoic arid), 
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sn d enaniiomef 


G, (2Z, 4£,6E,8£)-3,7-dimcthyl-9- [ (1 RS,6SK) -2,2,6- 
trimethyi-7 -oxabicvdo (4.1.0] bept-1 -yI]nona-2 *4,6,8- 
tetracnoic arid (13'rii-5,6Hhbydro-5,6-q3oxyretmoic add),, 



o 


H iC CHj “■ <fH s 


H* (2Z,4E* 6£j8£) -3,7-d imethyl-9-(2,6,6-trimethyl-3- 
oxocydohra-l-en--Lyl)nona-2 > 4,6*8-tetraenoic add (13*ds-4- 
oxoretinoic add), 



I. (2Z>4£,6E,8£)-9-[(3RS)-3-hydroxy-2,6*6- 
crimethylcyclohex-1 -cn-1 -yl]-3j7-dimethylnona~2,4,6,8- 
Ectraenoic add (13-ctM-hydroxyretinoic add), 

-- p*e* 


Isoxsuprine Hydrochloride 

(Ph. Bur. monograph 1119) 



JO 


X^o 

H CH a 

and enantiomer 


CjsHjjONOj 337,8 579-56-6 

Action and use 

Beta 2 -adrenoceptor agonist. 

_ 

DEFINITION 

(1 RS>2SR)-l -{4-Hydrox>phenyl)~2-f[{ 1SR)-1 -methyl-2- 
phenoxy ethyl ] ambo ] propan-1 -ol hydrochloride. 

Content 

99,0 per cent to 101,0 per cent (dried substance), 

CHARACTERS 

Appearance 

White or almost white, crystallme powder. 

Solubility 

Sparingly soluble in water and in ethanol (96 per cent), 
practically insoluble in methylene chloride, 

mp 

About 205 C, with decomposition. 

IDENTIFICATION 

First identification B, B. 

Second identification A> C, D> E. 


A. Ultraviolet and visible absorption spcctrophotomeiiv 
(22.25). 

Test solution Dissolve 50.0 mg in 0.1 M hydrochloric add and 
dilute to 50.0 nvL with the same add. Dilute 10,0 ml of this 
solution to 100,0 mL with OJM hydrochloric add. 

Spectral range 230*350 am. 

Absorption maxima At 269 nm and 275 nm. 

Resolution (2,2.25): minimum 1.7 for the absorbance ratio. 
Sperific absorbance at the absorption maxima : 

— at 269 nm; 71 to 74; 

— at 275 nm; 70 to 73. 

B. Infrared absorption spectrophotometry (2.2,24). 

Preparation Discs. 

Comparison isoxsuprine hydrochloride CRS. 

If the spectra obtained show differences, dissolve 50 mg of 
the substance to be examined and of the reference substance 
separately in 2 mL of methanol R , add 15 mL of methylene 
chloride R> evaporate to dryness and record new spectra usrng 
the residues. 

C. Thin-layer chromatography (2,2.27), 

Test solution Dissolve 20 mg of the substance to be exambed 
in methanol R and dilute to 10 mL with the same solvent. 
Reference solution Dissolve 20 mg of isoxsuprine 
hydrochloride CRS in methanol R and dilute to 10 mL with the 
same solvent, 

Plate TLC silica gel G plate R. 

Mobile phase concentrated ammonia R, methanol R, methy>lene 
chloride R (0,25:15:85 VtV/V). 

Application 10 pL, 

Development Over a path of 12 cm. 

Drying In a current of warm air. 

Detection Spray with a 10 g/L solution of potassium 
permanganate R. 

Results The principal spot in the chromatogram obtained with 
the test solution is similar in position, colour and size to the 
principal spot in the chromatogram obtained with the 
reference solution, 

D. To 1 mL of solution $ (see Tests) add 0,05 mL of copper 
sulfate solution R and 0.5 mL of strong sodium hydroxide 
solution R , The solution becomes blue. Add 1 mL of ether R 
and shake. Allow to separate. The upper layer remains 
colourless. 

E. 2 mL of solution S gives reaction (a) of chlorides (2.1.7). 

TESTS 
Solution S 

Dissolve 0,50 g, with gentle heating if necessary, in carbon 
dioxide-free water R, cool and dilute to 50,0 mL with the 
same solvent. 

Appearance of solution 

Solution S is clear (2.2,/) and colourless (2.2.2, Method //). 
pH (222) 

4.5 to 6,0 for solution S, 

Optical rotation (22,7) 

-0.05 to + 0,05% detennined on solution S. 

Phe nones 

Maximum LQ per cent, calculated as impurity B. 

Dissolve 10.0 mg in water R and dilute to 100.0 mL with the 
same solvent. The absorbance (2,2.25) of the solution 
measured at the absorption maximum at 310 run is not 
greater than 0,10. 
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Related substances 

Gas chromatography (2*2*25). Prepare the solutions immediately 
before use , 

Internal standard solution (a) Dissolve 0.1 g of hexacosane R in 
mmihylpentane R and dilute to 20 mL with the same solvent* 
Internal standard solution (b) Dilute 1 mL of internal standard 
solution (a) to 50 mL with irimethylpemane R. 

Test solution To 10.0 mg of the substance to be examined, 
add 0*5 mL of N-trimethyhilylimidazde R. Heat to 65 C for 
10 min. Allow to cool, then add 2.0 mL of the internal 
standard solution (b) and 2.0 mL of water R. Shake. Use the 
upper layer. 

Reference solution (a) To 10*0 mg of the substance to be 
examined, add 0.5 mL of N-trimethylsilylimidazole R. Heat to 
65 C for 10 min. Allow to cool, then add 2.0 mL of the 
internal standard solution (a) and 2*0 mL of water R , Shake. 
Dilute 1.0 mL of the upper layer to 50*0 mL with 
tnmethylpentane 1?* 

Reference solution (b) To 10.0 mg of the substance to be 
examined, add 0.5 mL of N-trimethylsilyUmidazok f?* Heat to 
65 C for 10 min. Allow to cool, then add 2,0 mL of 
trimethylpentane R and 2,0 mL of water Shake. Use the 
upper layer. 

Column'. 

— material ; glass; 

— size: l - 1.5 m, 0 = 4 mm; 

— stationary phase : silanked diatomaceous earth for gas 
chromatography R (125-135 pm) impregnated with 
3 per cent m/m of poly (dimethyl) siloxane R, 

Carrier gas nitrogen for chromatography R. 

Flow rate 30 mLmin. 

Temperature: 



Time 

(min) 

Temperature 

( m C) 

Column 

0 - 25 

195 


25 -2* 

195 4 215 


29-39 

215 

Injection port 


225 

Detector 


225 


Detection Flame ionisation. 

Injection 1 pL, 

Elution order Isoxsuprine, hexacosane. 

System suitability: 

— resolution : minimum 5.0 between the peaks due to 
isoxsurpine and hexacosane in the chromatogram 
obtained with reference solution (a); 

— in the chromatogram obtained with reference solution (b), 
there is no peak with the same retention time as the 
internal standard. 

Limit: 

— total: calculate the ratio (R) of the area of die peak due to 
the trimethylsilyl derivative of isoxsuprine to the area of 
the peak due to the internal standard from the 
chromatogram obtained with reference solution (a); from 
the chromatogram obtained with the test solution, 
calculate the ratio of the sum of the areas of any peaks, 
apart from the principal peak and the peak due to the 
internal standard, to the area of the peak due to the 
internal standard: this ratio is not greater than R 

(2.0 per cent)* 


Heavy' metals (2.4,8) 

Maximum 20 ppm. 

1*0 g complies with lest G. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm R. 

Loss on drying ( 2.2.32 ) 

Maximum 0.5 per cent, determined on L000 g by drying in 
an oven at 105 C. 

Sul fated ash (2.4.14) 

Maximum 0,1 per cent, determined on L0 g. 

ASSAY 

Dissolve 0.250 g in 80 mL of ethanol (96 per cent) R and add 
1.0 mL of 0.1 M hydrochloric acid , Carry out a potentiometric 
titration (2.2.20), using 0.1 At sodium hydroxide. Read 
the volume added between the 2 points of inflexion. 

1 mL of 0.1 Af sodium hydroxide is equivalent to 33*78 mg 
ofC 1R H 24 QN0 3 * 

STORAGE 

Protected from light* 

IMPURITIES 

Specified impurities B 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph* They are limited by the general 
acceptance criterion for other/un specified impurities and'or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10 L 
Control of impurities in substances for pharmaceutical use) : A . 



A. (1 RS,2SR)A* (4-hydroxypheny 1) -2-[[(1 RS )-1 “methyl-2- 
phenoxye thy 1] amino] prop a n-1 ~ol, 

rAV-G 
CHS CH * 

B * 1 “(4-hydroxyphenyl)-2- [(I -me thy 1-2- 
phenoxyethyDamino] propan-I -one. 

____________ - PfiEur 
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Isradipine 

(Ph. Eur. monograph 2110) 


* ** 

★ * 
it * 

***** 



Cl-h 

3 and enantiomer 


75695-93-1 


Action and use 

Calcium channel blocker, 

Preparation 

Isradipine Tablets 




DEFINITION 

Me thy 1 1 -methy lethyl (4 RS) -4-(2,1 , 3-benzox a diazol-4 -y 1) - 
2 3 6-dimethyl -1,4 -d ihy dr op yridine- 3,5-dkarboxyl ate, 

Content 

97,0 per cent to 102.0 per cent (dried substance). 

CHARACTERS 

Appearance 

Yellow* crystalline powder. 

Solubility 

Practically insoluble in water, freely soluble in acetone, 
soluble in methanol. 

mp 

About 168 “C. 

IDENTIFICATION 

Infrared absorption spectrophotometry {2,2,24). 

Comparison isradipine CRS, 

TESTS 

Related substances 

Liquid chromatography {2.2,29), 

Test solution (a) Dissolve 50.0 mg of the substance to be 
examined in 1 mL of methanol R , using an ultrasonic bath if 
necessary, and dilute to 25,0 mL with the mobile phase. 

Test solution (b) Dissolve 50.0 mg of the substance to be 
examined in 2 mL of methanol R and dilute to 250,0 mL 
with the mobile phase. 

Reference solution (a) Dilute 1.0 mL of test solution (a) to 
100.0 mL with the mobile phase. Dilute 1,0 mL of this 
solution to 10.0 mL with the mobile phase. 

Reference solution (b) Dissolve 2 mg of the substance to be 
examined and 2 mg of isradipine impurity D CRS in the 
mobile phase and dilute to 10.0 mL with the mobile phase. 
Dilute 1.0 mL of this solution to 10.0 mL with the mobile 
phase. 

Reference solution (c) Dissolve 50,0 mg of isradipine CRS in 
2 mL of methanol R and dilute to 250,0 mL with the mobile 
phase. 

Column: 

— size: l - 0.10 m, 0 - 4.6 mm, 

— stationary* phase: octadecylsifyl silica gel for chromatography R 
(5 pm). 

Mobile phase acetonitrile /?, tetrahydrofuran R } water R 
(125:270:625 ViViV). 


Flow rate 1.2 mL/min, 

Detection Spectrophotometer at 230 nm. 

Injection 20 pL of test solution (a) and reference solutions (a) 
and (b). 

Run time 5 times the retention time of isradipine. 

Identification of impurities Use the chromatogram supplied 
with isradipine CRS to identify the peaks due to impurities A 
and B. 

Relative mention With reference to isradipine (retention 
time - about 7 min): impurity A = about 0,8; 
impurity' D = about 0.9; impurity B = about 1.8. 

System suit ability: reference solution (b): 

— resolution : minimum 2.0 between the peaks due to 
isradipine and impurity D. 

Limits: 

— correction factor, for the calculation of content, multiply the 
peak area of impurity D by 1 A s 

— impurity A: not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent), 

— impurity B: not more than 8 times the area of die 
principal peak in the chromatogram obtained with 
reference solution (a) (0,8 per cent), 

— impurity D : not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,1 percent), 

— #ny other impurity: for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent), 

— total: not more than 10 times the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent), 

— disregard limit : 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Loss on drying (2.2,32) 

Maximum 0.2 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 4 h. 

Sulfated ash ( 2 , 4 , 14 ) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography ( 2.2.29 ) as described in the test for 
related substances with the following modifications. 

Detection Spectrophotometer at 326 nm. 

Injection Test solution (b) and reference solution (c). 

Rim time Twice the retention time of isradipine. 

Calculate the percentage content of isradipine from the areas 
of the peaks and the declared content of isradipine CRS. 

STORAGE 

Protected from light. 

IMPURITIES 

Specified impurities A, B, D 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5 .10. 
Control of impurities in substances for phar ma c eut ical use): C, E. 
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Itraconazole M319 



A, R = C 2 H 5j R' - CH 3 : ethyl methyl (4RS}-4-[2 3 1,3- 
benzoxadiazo]-4-yl)-2,6 -dimethyl-1-dihydropy ridine- 3 s 5 - 
dicarboxylate* 

B, R - R' = CH(CH 3 ) 2 : bis(l-methykthyl) {4R5)-*-(2 s 1*3- 
benzoxadiazo!-4-yl)-2 s 6-dimethyl-1,4-dth>dropyridine-3 3 5- 
dicarboxylate, 

C, R = R* = CH 3 : dimethyl (4RS)-4-(2*l*3-ben20xadia2ol-4- 
y 1) -2 s 6-dimethy L1,4-dihy dropyridin e-3,5-dicarbQxy late. 



Itraconazole 

(Ph+ Eur. monograph 1335) 



Els epimor at C* 
and Iheir enantiomers 


C 35 H 38 CbN a 04 706 


84625-61*6 


D> methyl l-meihyletbyl 4-(2 J l J 3-benzoxadia2ol-4-yO-2 t 6- Action and use 

dimethylpyridine-i^-dicarboxylatc, Antifungal 



E* methyl Lmethylethyl (^SJ^-^l^-bcnzoxadiazol-^yl)- 
2-[(EZ)-2-(2*1,3-bemoxadiaxol-4-y l) ethenyll-6-methyl-1,4- 
d ihydrapyridine* 3,5-dicarboxy late, 

-_____ PffBof 


PftfiT _______ 

DEFINITION 

4-[4- [4-14- [ [dj-2-(2,4-Dichlorophenyl)-2-( 1 H~ 1,2,4-triazol-1 - 
ylmethyi)- 1,3-dioxolan-4-yl]methoxy] phenyl] piperazin-1 - 
yl] phenyl]-2-[(l RS )-1 -methy Ip ropy l] -2,4-di hy dro- 3H- \ ,2*4- 
triazol-3-one. 

Content 

99 + 0 per cent to 10LQ per cent (dried substance). 

CHARACTERS 

Appearance 

White or almost white powder. 

Solubility 

Practically insoluble in water* freely soluble in methylene 
chloride s very slightly soluble in ethanol (96 per cent). 

IDENTIFICATION 

Infrared absorption spectrophotometry (22.24). 

Comparison itraconazole CRS+ 

TESTS 
Solution S 

Dissolve 2.0 g in methylene chloride R and dilute to 20.0 mL 
with the same solvent. 

Appearance of solution 

Solution S is dear {2+2. f) and not more intensely coloured 
than reference solution R* or (2+2.2, Method IF). 

Related substances 

Liquid chromatography (2.2.29). Prepare the solutions 
immediately before tise+ 

Test solution Dissolve 0.100 g of the substance to be 
examined in methanolic hydrochloric acid R and dilute to 
10.0 mL with the same solvent. 

Reference solution (a) Dilute 1.0 mL of the test solution to 
100.0 mL with methanolic hydrochloric acid R. Dilute 1.0 mL 
of this solution to 10.0 mL with methanolic hydrochloric 
add R. 





I-1320 Itraconazole 


2017 


Reference solution (b) Dissolve 10 mg of itraconazole for system 
sttitabdity CR$ (containing impurities B, C, D, E 3 F and G) 
in 1.0 mL of methanolic hydrochloric add R. 

Column: 

— size: ^O t 10m,0 = 4-6 mm; 

— stationary phase: base-deactivated end-capped ociadecylsifyl 
silica gel for chromatography R (3 pm or 3,5 pm); 

— temperature: 30 °C. 

Mobile phase: 

— mobile phase A: 27,2 g/L solution of tetrabutylammomum 
hydrogen sulfate /?/; 

— mobile phase B: acetonitrile Rl; 


Tim* 

Mobile phase A 

Mobile phase B 

(min) 

(per cent V/V) 

(per cent V/V\ 

0 - l 

SO 

20 

2-22 

&D-* SO 

20 ^ 50 

22 - 27 

50 

50 


Flmv rate 1,5 mL'min. 

Detection Spectrophotometer at 225 nm. 

I rejection 10 jiL 

Identification of impurities Use the chromatogram supplied 
with itraconazole for system suitability CRS and the 
chromatogram obtained with reference solution (b) to 
identify the peaks due to impurities B t C, D, E, F and G. 
Relative retention With reference to itraconazole (retention 
time = about 14 min): impurity B = about 0.7; impurities C 
and D = about 0,8; impurity E = about 0.9; 
impurity F = about 1.05; impurity G = about 1.3, 

System suitability: reference solution (b): 

— peak-to-vaUey ratio : minimum 3.5, where H p - height 
above the baseline of the peak due to impurity F and 
H v - height above the baseline of the lowest point of the 
curve separating this peak from the peak due to 
itraconazole. 

Limits-. 

— impurities B } G: for each impurity, not more than 3 times 
the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0,3 per cent); 

— impurity E : not more than twice the area of the principal 
peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); 

— sum of impurities C and D: not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0,3 per cent); 

— unspecified impurities : for each impurity, not more than the 
area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.10 per cent); 

— total: not more than S times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0*8 per cent); 

— disregard limit. 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.O5 per cent). 

Loss on drying (2.2.12) 

Maximum 0.5 per cent, determined on 1.000 g by drying in 
an oven at 105 C for 4 h. 

Sulfated ash (2.4.14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Dissolve 0,300 g in 70 mL of a mixture of 1 volume of 
anhydrous acetic add R and 7 volumes of methyl ethyl ketone R 


by vigorous stirring for at least 10 min. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
at the second point of inflexion (2,2.20). 

1 mL of 0. / M perchloric acid is equivalent to 35.3 mg of 
C 3 *H 38 Cl 2 N a 0 4 . 

STORAGE 

Protected from light, 

IMPURITIES 

Specified impurities B, C, D, E, G 

Other detectable impurities (the following substances would, if 
present at a sufficient level, be detected by one or other of 
the tests in the monograph. They are limited by the general 
acceptance criterion for other/unspecified impurities and/or 
by the general monograph Substances for pharmaceutical use 
(2034). It is therefore not necessary to identify these 
impurities for demonstration of compliance. See also 5.10. 
Control of impurities in substances for pharmaceutical use): A, F. 


Rl 

n-n' 



R1 

/ 



% R2 = ^CH 3 


A. 4-[4-[4-(4-methoxyphenyl)piperazin-1-yl]phcnyl]-2- 
[(1/?£)-! -methylpropyI]-2,4-dihydro-3ff-l ,2,4-triazol-3-one 3 


/ R1 ■ 


hJ Mj cm. 


y-' 


and enantiomer 



B. 4-[4- [4-[4-[ [cis- 2-(2,4-dichloropbexwl}-2-{4//-1,2,4-triazol- 
4-ylmethyf)-1 3-dioxolan-4-yl | methoxy) phenyl] piperazin-1 - 
yl] phenyl ] -2- [ (1 RS) -1 -methy Ipropy 1] -2,4-d ihy dro- 3H- 1,2,4- 
triazoI-3-one, 




C 4-[4- [4- [4- [[cit-2-(2,4^iLchlorophenyJ)“2-( 1 H- 1,2,4-triazoI- 
l-ylmethyl)-1,3-dioxolan^4-yl] methoxy) phenyl] piperazin-1 - 
yl] phenyl] -2-propy I- 2,4-dihydro 3 H- 1,2,4-triazo l- 3-one, 
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D. 4-[4- [4-[4-1 [as-2-(2,4-dkhloropheny 1) -2-( 1H-1 } 2 ,4- 
triazol-1 -y lmethy 1} -1,3-dioxo lan-4- 

yljmethoxy] phenyl] psperazin-1 *yl] phenyl]-2-{ 1 -methylethyl)- 

2,4-dihydro-3/f-1,2 a 4-triazol-3-one, 


Z 1 ■ 


V 


,gh 3 


and enantiomer 



E, 4-[4-[4- [4-[[mjw-2-(2 J 4Hiichloropheiiyl>-2-{I H- 1,2,4- 
triazol-1 -ylmethylH ,3-dioxo)an-4- 
y 1] meth oxy] phenyl] piperazin-1 -yl ] phenyl ] -2- [ (I RS) -1 - 
m ethy Ipropyl] -2 ,4-dihy dro- 3 H- 1,2,4-triazoJ- 3-one, 



F. 2-butyf-4- {4-14- [4- [ [m-2-(2,4-dichloropheny 1)-2-( l H- 

1.2.4- mazol-1 -ylmethyl)- 1,3-dioxolan-4- 

yl| methoxy ] ph enyl} piperazin-1 -y!]phenyl]-2,4-dihydro-3/f- 

1.2.4- triazoL-3-0ne, 



G, 4-[4-[4-[4-[ [cis-2-(2,4-dichloropheny l)*2-( 1 H- 1,2,4- 
mazol-l -ylmethvl)-1>3-dioxolan-4- 
yl] me ch oxy] phenyl] piperazin-1 -yljphenyl] -2-[[or-2-(2,4- 
d ichloropheny 1)-2-(l/M, 2,4-mazol-1 -ylme thy 1) -1,3-dioxolan- 
4-yllmethylj-2,4^dihydro-3/f-1,2,4-triazol-3-one* 

_-____ _ ^ flfrSr 


Ivermectin 

(Ph. But. monograph 1336) 



Com pone nt 

R 

Molecular formula 

M, 

H a B u 

CH,CH, 

c *H,|0 h 

875 


CH, 


861 


Ivermectin Bla: [71827-03*7] 

Ivermectin Bib: [70209-81-3] 

Action and use 

Antihelminthic 

PttEur ____ 

DEFINITION 
Mixture of 

(2a£,4E, 5' SfiSfi'RjSfiE, 11 R, 13i?, 1 5S, 1 7afi,2Q/?,20a/?, 
20bS)-7 - [ [2,6-dideoxy-4- O- (2 ,6-dideoxy-3 -O-methyl-3-L- 
arubtno-htXQpyrmQsy 1) -3 -O-methy 

hexopyranosyl] oxy] -2 0,2 Ob-dihy droxy-5',6,8,19 -tetramethyl- 
6 '-[( IS) A -m ethy Ipropyl ] - 
3',4 ',5 ',6*6 ',7,10,11,14, i 5,17 3,20,20a ,20b* 
tetradecahydrospiro [11,15-methano-2//, 13 H t 17//-furo[4,3,2- 
pq] [2,6jbenzodioxacyclooctadecene-l 3,2'-[2//]pyran]-17-one 
(or 5-0-demethyi-22,23-dihycfrosverrnectin A! J (component 
H 2 B la ) and (2a£,4B>5'5,65,6'i?,7S,8£, 11 i?, 13J? 3 155,17af?, 

2 0/?,20aJ?,20b5) -7 -1 [2,6-dide oxy-4- O- (2,6-dideoxy-3-0- 
methyl^ot-L-om fc/no-hexopyranosy!)-3-O-methyl-^-i-iirairm^- 
hexopyranosyl] oxy]-2Q,20b-dihydroxy-5 ',6,8,19-tetramethyl- 
d'-fl-methylethyl)- 

3',4' > 5'A6 / ,7 1 10,ll,I4 > 15,17a > 20,20a J 20b- 
tetradecahydrospiro [11,15-methano-2/f, 13//, 1 IH-furo [4,3,2- 
pq] [2,6] benzodioxaeyclooctadecene-13,2'- [2//J pyr an] -17 -one 
(or 5 -O-demethyl-2 5-de (1 -methylpropyl)-25-( 1 -methylethyl)- 
22,23-dihydroavennectin A**} (component H 2 B lb ). 
Semi-synthetic product derived from a fermentation product. 
Content 

— ivermectin + H 2 B lb ): 95*0 per cent to 

102.0 per cent (anhydrous substance); 

— ratio H 2 B la /(H>Bi a + HjBnJ (areas by liquid 
chromatography): minimum 90,0 per cent, 

CHARACTERS 

Appearance 

White or yellowish-white, crystalline powder, slightly 
hygroscopic. 

Solubility 

Practically insoluble in water, freely soluble in methylene 
chloride, soluble in ethanol (96 per cent). 
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IDENTIFICATION 

A. Infrared absorption spectrophotometry (2,2.24)* 
Comparison ivermectin CRS. 

B. Examine the chromatograms obtained in the assay. 

Results The 2 principal peaks in the chromatogram obtained 
with the test solution are similar in retention time to the 

2 principal peaks in the chromatogram obtained with 
reference solution (a)* 

TESTS 

Appearance of solution 

The solution is clear (2.2J) and not more intensely coloured 
than reference solution BY 7 (2*2.2 t Method II). 

Dissolve 1.0 g in 50 mL of toluene R. 

Specific optical rotation (2*2*7) 

-20 to -17 (anhydrous substance). 

Dissolve 0.250 g in methanol R and dilute to 10.0 mL with 
the same solvent. 

Related substances 

Liquid chromatography (2.2.29), 

Test solution Dissolve 40.0 mg of the substance to be 
examined in methanol R and dilute to 50.0 mL with the same 
solvent. 

Reference solution (a) Dissolve 40.0 mg of ivermectin CRS in 
methanol R and dilute to 50,0 mL with the same solvent. 
Reference solution (b) Dilute 1.0 mL of reference solution (a) 
to 100.0 mL with methanol R. 

Reference solution (c) Dilute 5,0 mL of reference solution (b) 
to 100.0 mL with methanol R* 

Reference solution (d) Dilute 5.0 mL of reference solution (a) 
to 100.0 mL with methanol R. 

Column: 

— size: l = 0.25 m, 0 = 4.6 mm; 

— stationary phase: octadecylsilyl silica gel for chromatography R 
(5 pm). 

Mobile phase water R> methanol R t acetonitrile R 
(15:34:51 ViVlV ). 

Flout rate I mLimin. 

Detection Spectrophotometer at 254 run, 

Injection 20 jiL. 

System suitability : 

— resolution: minimum 3,0 between the 1 st peak 
(component H 2 Bi b ) and the 2 nd peak (component H 2 B la ) 
in the chromatogram obtained with reference solution (a); 

— signal-to-noise ratio: minimum 10 for the principal peak in 
the chromatogram obtained with reference solution (c); 

— symmetry factor, maximum 2.5 for the principal peak in 
the chromatogram obtained with reference solution (a). 

Limits: 

— impurity with a relative retention of 13 to L5 with reference 
to the principal peak: not more than 2,5 times the area of 
the principal peak in the chromatogram obtained with 
reference solution (b) (2.5 per cent); 

— any other impurity (apart from the 2 principal peaks): not 
more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

(1 per cent); 

— total: not more than 5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(5 per cent); 

— disregard limit : the area of the principal peak in the 
chromatogram obtained with reference solution (c) 

(0.05 per cent); 


Ethanol and formamide 

Gas chromatography (2.2*28). 

Internal standard solution Dilute 0.5 mL of propanol R to 
100 mL with water R. 

Test solution In a centrifuge tube, dissolve 0.120 g of the 
substance to be examined in 2.0 mL of w-xy&ra R (if 
necessary heat in a water-bath at 40-50 ' C). Add 2.0 mL of 
water i?, mix thoroughly and centrifuge. Remove the upper 
layer and extract it with 2.0 mL of water R , Discard the 
upper layer and combine the aqueous layers. Add 1.0 mL of 
the internal standard solution. Centrifuge and discard any 
remaining m-xylene. 

Reference solution (a) Dilute 3.0 g of anhydrous ethanol R to 
100.0 mL with water R. 

Reference solution (b) Dilute L0 g of formamidc R to 
100.0 mL with water R. 

Reference solution (c) Dilute 5.0 mL of reference solution (a) 
and 5.0 mL of reference solution (b) to 50.0 mL with 
warn R. Introduce 2,0 mL of this solution into a centrifuge 
tube, add 2.0 mL of m-xylene R , mix thoroughly and 
centrifuge. Remove the upper layer and extract it with 
2,0 mL of water R. Discard the upper layer and combine the 
aqueous layers. Add 1.0 mL of the internal standard 
solution. Centrifuge and discard any remaining m-xylene. 
Reference solution (d) Dilute 10.0 mL of reference solution (a) 
and 10.0 mL of reference solution (b) to 50.0 mL with 
water R. Treat as prescribed for reference solution (c) (from 
"Introduce 2.0 mL of this solution..."). 

Column: 

— material: fused silica; 

— size: l = 30 m* 0 = 0.53 mm; 

— stationary* phase: macrogol 20 000 R (film thickness I pm). 
Carrier gas helium for chromatography R 

Flow rate 7.5 mL/min, 

Split ratio 1:10- 
Temperature: 



Time 

(min) 

Temperature 

CCi 

Column 

0- 2 

so -* m 


2 -a 

SO + 240 

Injection port 


220 

Detector 


200 


Detection Flame ionisation. 

Injection 1 pL of the test solution and reference solutions (c) 
and (d). 

Limns; 

— ethanol: maximum 5.0 per cent; 

— formamide: maximum 3.0 per cent. 

Heavy metals (2*4.8) 

Maximum 20 ppm. 

1.0 g complies with test C. Prepare the reference solution 
using 2 mL of lead standard solution (10 ppm Pb) R* 

Water ( 2 . 5 * 12 ) 

Maximum 1.0 per cent, determined on 0.50 g. 

Sulfa ted ash (2*4*14) 

Maximum 0.1 per cent, determined on 1.0 g. 

ASSAY 

Liquid chromatography (2.2*29) as described in the test for 
related substances. 
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Injection 20 jtL of ihc test solution and reference solutions (a) 
and (d). 

Calculate the percentage content of ivermectin 
(H 3 B u + H 2 B lb ) and the ratio H^Bi^CH^Bu + H 2 B lb ) 
taking into account the assigned content of component 
HzBj, in wermeem CRS. Determine the content of 
ivermectin component H 2 B]* by comparing with the peak 
area due to component H 2 B 1b in the chromatogram obtained 
with reference solution (a)* Determine the content of 
ivermectin component H 2 B lb by comparing with the peak 
area due to component H 2 B la in the chromatogram obtained 
with reference solution (d), 

STORAGE 

In an airtight container. 

IMPURITIES 


A* 5-Q-demethyl avermectin A u (avermectm Bj*), 


B. 5-(>dcmethyl-25-de(l -methylprapyl)-25- 
(J -me thy lethyl) avermectin A u (avermectin B lb ), 


C. (235)-5-O-demethyl-23-hydroxy -2 2,23-dihydroavermcctin 
A la (avermectin B 2 j, 


D, 5-0-demeihyl-2B-oxo-22 r 23-dihy droa vermectin A, a 
(28-oxoHjBi,), 


WfT 

OCHj DCH a 


G. (6 ft 135,25 ft-5-0-demethyl-2&-de<jKy-6,28-epoxy-13- 
hydroxy*25-((I5)-l-mcthylpropyl]milbemycin B (RjB,* 
aglyconc), 


E. 5-0 > I2-didemcthyI-12-ethyl-22 l 23-dihydroavermectin A, a 
(12-demctbyl-12-ethyJ-H 2 B j 

ch 3 

CK» 


F. 5-0,12-didcmcthyl-25-de( I -methylpropyiH2-ethyi-25- 
(1 -methylethyl)-22,23-dihydroavermecdn A la 
{12-demethyl-12-ethyl-H 2 B lb ), 
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H, 4'-Ode (2,6-did coxy-3-O methyl-a-L-aradr no- 
hexopynuiosv I) - 5 -Odemethy I -22,23- 
dihydroavermtctin A 1bj 



I. 2»3-didehydrc>-5-0-demethyl-3,4i22,23- 
Eetrahydroavcnncain A Jb (A 2,5 H 2 Bj*>, 



J. 2,3"didchydro»5-Odemt:thyl*25-de( 1 -methylpropyl)-2 5- 
(I-methylethyl)-3>4>22,23-tetrahydroavermectin A Vfl 

(& 2 ' , H 2 B| h )i 



and epimar at C* 


K. (4JQ and (4S)*5^Odemethy 1-3,4,22*23- 
icmhydroavcmtcm A u isomers). 





